
SECTION 05 1000
STRUCTURAL METAL FRAMING
************************************************************************************************************

This specification section is for use with LANL ESM Chapter 5, Sections I and II in particular; therefore it is primarily applicable to ML-4 (routine) projects.  For ML-1, ML-2, and some ML-3, additional requirements and independent reviews may be required; see ESM Ch 1 Section Z10 Specifications and Quality sections.

The ESM Chapter 5, Part II, paragraph 7.0, via reference to the International Building Code (IBC), Chapter 22*, contains provisions governing the quality, design, fabrication and erection of steel used structurally in buildings or structures.  It is the intent of this and other Metals Division sections of the specifications to address those provisions pertaining to quality, fabrication and erection; however, the specifier is ultimately responsible for ensuring ALL para. 7.0/Chapter 22 provisions are complied with on a given project. 

Edit this template for each project. In doing so, Specifier must add job-specific requirements.

Brackets are used in the text to indicate where text must be supplied by the Specifier. Once the choice is made or text supplied, remove the brackets. The specifications must also be edited to delete specification requirements for materials, systems, processes, items, or designs that are not included in the Project-- and Specifier's notes such as these. To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Structural POC. Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
*IBC Chapter 22 stipulates compliance with a) AISC Specification for Structural Steel Buildings and, since LANL is in Seismic Design Category (SDC) D, b) AISC 341, Part I.  In the event that this section is used for an application that does NOT require compliance with AISC 341 (e.g., nonbuilding structures designed with the very small R-values defined in ASCE 7, Chapter 15, etc.) then ensure all references to ‘341’ (to include such references as AWS D1.8) are removed from project-specific-version of section.
NOTE:  With the exception of composite flexural members (i.e., floor beams),  composite construction at LANL is seldom used; hence, it is not addressed herein.  If composite construction is to be used on a given project, edit this Section as necessary to ensure compliance with IBC Chapter 22, Section 2205, para. 2205.3.

NOTE: The project drawings must meet the requirements of the AISC Code of Standard Practice for Steel Buildings and Bridges, Section 3 and, as applicable, AISC Seismic Provisions for Structural Steel Buildings, Part I, except for deviations specifically identified in the drawings and/or the version of this Section that is tailored for use on the project.  

NOTE:  Ensure the project drawings and the version of this Section that is tailored for use on the project do not conflict with each other.

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

PART 1 GENERAL

1.1 RELATED SectionS

a. Division 01 Specification Sections apply to this Section.
1.2 SUMMARY

A. Section includes:

1. Structural steel. 
2. Field-installed shear connectors.

B. Related requirements:

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

Retain subparagraphs below to cross-reference requirements Construction Subcontractor might expect to find in this Section but are specified in other Sections.

Regarding 05 3100 and field-installed shear connectors, all that is provided is an ‘installation’ sentence saying shear stud connectors are to be welded through steel deck to structural members below.  Everything else required to specify shear studs is contained herein (i.e., in 05 1000).
************************************************************************************************************
1. Section 03 6000 Grout.
2. Section 05 3100 Metal Decking for field installation of shear connectors through deck.

3. Section 05 5000 Metal Fabrications for [steel lintels and shelf angles not attached to structural-steel frame] [miscellaneous steel fabrications] [and] [other steel items] not defined as structural steel.

4. [Section 09 9100 Painting] for surface-preparation and priming requirements.  
5. [Section 13 3419 Metal Building Systems for structural steel.]
6. [Section 41 2213.13 Bridge Cranes for structural steel.]
1.3 REFERENCES 

The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.

A. American Institute of Steel Construction (AISC)

1. AISC 303 
Code of Standard Practice for Steel Buildings and Bridges

2. AISC 341 
Seismic Provisions for Structural Steel Buildings


3. AISC 360 
Specification for Structural Steel Buildings
B. ASTM International (ASTM)

1. ASTM A 6 
General Requirements for Rolled Structural Steel Bars, 



Plates, Shapes, and Sheet Piling

2. ASTM A 36 
Carbon Structural Steel

3. ASTM A 53 
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded 



and Seamless

4. ASTM A 123 
Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 



Products

5. ASTM A 108 
Steel Bar, Carbon and Alloy, 



Cold-Finished

6. ASTM A 153 
Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

7. ASTM A 307 
Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

8. ASTM A 325 
Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum



 Tensile Strength

9. ASTM A 490 
Heat-Treated Steel Structural Bolts, 150 ksi Minimum 



Tensile Strength

10. ASTM A 500 
Cold-Formed Welded and Seamless Carbon Steel 



Structural Tubing in Rounds and Shapes

11. ASTM A 529 
High-Strength Carbon-



Manganese Steel of Structural Quality

12. ASTM A 563 
Carbon and Alloy Steel Nuts

13. ASTM A 572 
High-Strength Low-Alloy Columbium-Vanadium of 



Structural Steel

14. ASTM A 700
Practices for Packaging, Marking, and Loading Methods 

for Steel Products for Shipment

15. ASTM A 780 
Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

16. ASTM A 913
High-Strength Low-Alloy Steel Shapes of Structural 
Quality, Produced by Quenching and Self-Tempering Process (QST)

17. ASTM A 992 
Structural Steel Shapes

18. ASTM B 695
Coatings of Zinc Mechanically Deposited on Iron and Steel
19. ASTM E 94
Guide for Radiographic Examination
20. ASTM E 164
Practice for Contact Ultrasonic Testing of Weldments
21. ASTM E 165
Practice for Liquid Penetrant Examination for General 
Industry
22. ASTM E 709
Guide for Magnetic Particle Testing
23. ASTM F 436 
Hardened Steel Washers

24. ASTM F 959 
Compressible-Washer-Type Direct Tension Indicators for 



Use with Structural Fasteners

25. ASTM F 1554
Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength

26. ASTM F 1852
Twist Off Type Tension Control Structural Bolt/Nut/Washer 
Assemblies, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

C. American Welding Society (AWS)

1. AWS D1.1 
Structural Welding Code – Steel

2. AWS D1.8 
Structural Welding Code - Seismic Supplement
D. Master Painters Institute (MPI)

1. MPI #18
Primer, Zinc-Rich, Organic

2. MPI #19
Primer, Zinc-Rich, Inorganic
E. Research Council on Structural Connections (RCSC)

1. RCSC Spec*
Specification for Structural Joints Using ASTM A325 or 



A490 Bolts

* Some documents refer to this as AISC 348.

F. The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers International (NACE)
1. SSPC PA 1
Shop, Field, and Maintenance Painting of Steel
2. SSPC Paint 
Zinc-Rich Coating Type I Inorganic and Type II Organic 20

3. SSPC Paint 
Latex Primer for Steel Surfaces23
4. SSPC Paint 
Zinc Oxide, Alkyd, Linseed Oil Primer for Use Over 25 Hand Cleaned Steel Type I and Type II

5. SSPC-PS 
Painting System Guide 7:  Guide for Selecting One-Coat Guide 7 Shop Painting Systems - Editorial Revisions November 1, 2004
6. SSPC-SP 1
Solvent Cleaning

7. SSPC-SP 2
Hand Tool Cleaning

8. SSPC-SP 3
Power Tool Cleaning

9. SSPC-SP 7/
Brush-off Blast Cleaning

NACE No. 4

10. SSPC-SP 11
Power Tool Cleaning to Bare Metal

11. SSPC-SP 14/
Industrial Blast Cleaning

NACE No. 8

12. SSPC-SP 6/
Commercial Blast Cleaning

NACE No. 3
1.4 definitions
************************************************************************************************************

After Section has been edited for a Project, retain applicable terms below.

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

a. Structural Steel: Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges.
b. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and their connections.
c. Protected Zone: Structural members or portions of structural members indicated as "Protected Zone" on Drawings. Connections of structural and nonstructural elements to protected zones are limited.
************************************************************************************************************

AISC 341 requires that structural Drawings show locations of demand critical welds, which must comply with additional quality and toughness requirements.
************************************************************************************************************
d. Demand Critical Welds: Those welds, the failure of which would result in significant degradation of the strength and stiffness of the SLRS and which are indicated as "Demand Critical" on Drawings.
1.5 COORDINATION
************************************************************************************************************

Retain first paragraph below if primers are fully specified in this Section rather than in painting Section.

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

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.
1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product.

B. Shop Drawings:

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2.  Include embedment Drawings.  
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld. Show backing bars that are to be removed and supplemental fillet welds where backing bars are to remain.  
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify pretensioned and slip-critical, high-strength bolted connections.
5. Identify members and connections of the Seismic-Load-Resisting System.
6. Indicate locations and dimensions of protected zones.
7. Identify demand critical welds.
C. Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR):  
1. Shop:
a. Prior to shop welding, submit WPS and supporting PQR meeting the requirements of AWS D1.1 and, as applicable, AWS D1.8 for the processes and materials that will be used for welding.

2. Field:
a. Prior to field welding, submit LANL WPS meeting the requirements of AWS D1.1 and, as applicable, AWS D1.8 for the processes and materials that will be used for welding.
************************************************************************************************************

Retain "Delegated-Design Submittal" Paragraph below if fabricator is responsible for selecting or completing details of structural-steel connections required to withstand specific design loads. Professional engineer is defined in Section 014000 "Quality Requirements.".

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

D. Delegated Design Submittal:  For structural-steel connections indicated to comply with design loads, include analysis data signed and sealed by the professional engineer, registered in the State of New Mexico, responsible for their preparation.

1.7 INFORMATIONAL SUBMITTALS

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

NOTE: Informational submittals must be limited to those necessary for adequate quality control. The importance of an item, or complexity, in the context of the project should determine whether or not a submittal is required.

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

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

a. Qualification Data: For [Installer] [fabricator] [shop-painting applicators] [professional engineer] [testing agency].
************************************************************************************************************

Retain "Welder Performance Qualification Records” Paragraph below if retaining "Welding Qualifications" Paragraph in "Quality Assurance" Article.
************************************************************************************************************

b. Welder Performance Qualification Records (WPQR).
************************************************************************************************************

Consider retaining "Paint Compatibility Certificates" Paragraph below if primers are fully specified in this Section rather than in painting Section.
************************************************************************************************************

c. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats
************************************************************************************************************

Coordinate first paragraph below with qualification requirements in Section 01 4000 "Quality Requirements."
************************************************************************************************************

d. Certified material test reports for structural steel, structural fasteners, and weld filler material, including chemical and physical properties.
e. Product Test Reports: For the following:
************************************************************************************************************

Revise list below to suit Project. Insert alternative design bolts if required.
************************************************************************************************************
1. Revise list below to suit Project. Insert alternative design bolts if required.

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.

2. Direct-tension indicators.

3. Tension-control, high-strength, bolt-nut-washer assemblies.

4. Shear stud connectors.

5. Shop primers..  

6. <Insert product>.
f. Survey of existing conditions
g. Source quality-control reports.
************************************************************************************************************

Retain paragraph below if Construction Subcontractor is responsible for field quality-control testing and inspecting.

NOTE:  Paragraph is unrelated to the Special Inspections required by LANL ESM and IBC.
************************************************************************************************************
h. Field quality-control reports
1.8 SUSTAINABLE DESIGN SUBMITTALS

a. Product Data:  For products having recycled content, documentation indicating percentages by weight of postconsumer and pre-consumer recycled content.  Include statement indicating cost for each product having recycled content.
b. Laboratory Test Reports for Credit IEQ 4.2: For primers, documentation indicating that products comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
1.9 QUALITY ASSURANCE

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

NOTE:  Although AISC has a certification program for installers / erectors, no such entities exist in / near NM at present; therefore, there is no paragraph below for Installer Qualifications.  Similar applies to AISC Sophisticated Paint Endorsements and SSPC-qualified paint shops.
Per LANL Engineering Standards Manual, Chapter 16, Section IBC-GEN, off-site fabrication of structural steel must be performed by a LANL-approved shop (ref. ESM Ch. 16 webpage for listing), or else LANL will provide (at Construction Subcontractor’s expense) special inspectors in-shop.
************************************************************************************************************

A. Fabricator Qualifications:  A fabricator that [is LANL-approved] [receives in-shop LANL Special Inspectors].
************************************************************************************************************

Retain appropriate subparagraph(s) under "Welding Qualifications" Paragraph below if shop and /or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article.

************************************************************************************************************
B. Welding Qualifications:  
1. Shop.

a. Prior to shop welding, submit WPQR certification for each welder stating the type of welding and positions qualified for, the code and procedure qualified under, date qualified, and the firm and individual certifying the qualification tests. 

i. If the qualification date of the welding operator is more than 180 days old, the welding operator's qualification certificate must be accompanied by a current certificate by the welder attesting to the fact that he has been engaged in welding since the date of certification, with no break in welding service greater than 6 months.
2. Field.
a. Refer to Section 014455 “Onsite Welding and Joining Requirements.” 

C. Comply with applicable provisions of the following specifications and documents:

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

Retain references in subparagraphs below if applicable. Insert others to suit Project.

************************************************************************************************************
1. AISC 303.

2. AISC 341. 

3. AISC 360.
4. RCSC SPEC.
1.10 DELIVERY, STORAGE, AND HANDLING

A. Package, mark, and load steel products in accordance with ASTM A700.

B. Deliver, store and handle materials:

1. With equipment of adequate capacity.

2. Without overstressing or permanently deflecting material or any supporting structures.

3. Without damaging finish.

C. Deliver manufactured materials in original unopened packages, containers, or bundles with manufacturer's label intact and legible.
D. Inspect fasters and structural steel upon receipt at site including the following:

1.  Item identification and marking

2. Shipping damage has not occurred

3. Required documentation has been provided and is acceptable.

4.  Suspect/counterfeit items have not been provided.
E. Store materials in designated areas that are well drained (preferably gravel covered or paved), off ground, under cover, and away from damp surfaces.

F. Store materials in areas reasonably removed from the actual construction area and traffic so that the possibility of damage from construction equipment is minimized.
G. Store primer materials in accordance with manufacturer’s recommendations.
H. Remove damaged, unlabeled or unsatisfactory materials which do not meet this specification from the job site.

PART 2 PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

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

Retain "Connections" Paragraph below if fabricator is responsible for selecting or completing details of structural-steel connections required to withstand specific design loads. AISC 303 requires that connection details be submitted for approval if fabricator selects or completes them.

************************************************************************************************************
A. Connections: Provide details of [simple shear] connections required by the Contract Documents to be selected or completed by structural-steel fabricator, including comprehensive engineering analysis by a qualified professional engineer, to withstand loads indicated and comply with other information and restrictions indicated.
************************************************************************************************************

Revise subparagraphs below if design of complex connections is delegated to fabricator's qualified professional engineer.

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

1. Select and complete connections using [schematic details indicated] [and] [AISC 360] [Insert source].
2. Use [Load and Resistance Factor Design; data are given at factored-load level] [Allowable Stress Design; data are given at service-load level].
B. Moment Connections:  [Type PR, partially] [Type FR, fully] restrained.
C. Construction:  [Moment frame] [Braced frame] [Shear wall system] [Combined system of moment frame and braced frame] [Combined system of moment frame and shear walls] [Combined system of braced frame and shear walls] [Combined system of moment frame, braced frame, and shear walls].
2.2 STEEL
A. Recycled Content of Steel Products:
7. Postconsumer recycled content:

a. Basic Oxygen Furnace:  16%

b. Electric Arc Furnace:  67%

8. Recovered Materials:
a. Basic Oxygen Furnace:  25 - 30%

b. Electric Arc Furnace:  100%

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

NOTE 1: Materials appropriate to the design will be selected and remaining materials will be deleted.  Designer should require materials, products, and innovative construction methods and techniques which are environmentally sensitive, take advantage of recycling and conserve natural resources.  Only the “preferred material specification” from AISC 325, Part 2 are included here; however, since there are many other material specifications permissible per AISC 360, the specifier is free to require otherwise, provided that he/she first confirms availability.

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

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

NOTE 2: AISC 341 Part I imposes special material requirements on the structural steel and connection materials used in seismic lateral resisting systems.  Some of these requirements are included herein; however, AISC 341 should be consulted for assurance /further detail.

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

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

NOTE 3: Designs requiring notch strength or installation and operation at low temperatures will require special material selections. Notch strength will be required based on design geometry or for dynamically loaded structures. When notch toughness is required, the supplementary requirements of the ASTM specification for the steel being considered should be reviewed and the appropriate supplementary requirements (ASTM A 6) specified (ref. AISC 341). In designs where the material will be exposed to temperatures below freezing, the material type should be checked against the proposed ambient and working temperatures for resistance to brittle fracture.

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

B. Structural Steel (Non-W-Shapes, Plates, Bars, and Threaded Rods)

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

NOTE: ASTM A 36 is a general purpose structural grade steel, with a minimum yield strength of 36 ksi, and its use is preferred for M, S, C, MC, and L shapes. For notch toughness, a low-alloy steel should be considered. Increased corrosion resistance in non-marine environments can be obtained by specifying a minimum copper percentage of 0.2 percent. 

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

1. ASTM A 36 [ASTM A 529, Grade 50.] [ASTM A 572, Grade 50] [ASTM A 913, Grade 50] [Insert source].

C. High-Strength Structural Steel


1. Low-Alloy Steel

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

NOTE: ASTM A 992 is the preferred steel type for W-shapes (rolled wide flange shapes) intended for use in building framing.

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

a. ASTM A 992 [ASTM A 529, Grade 50] [ASTM A 572, Grade 50 ] [ASTM A 913, Grade 50]; [                 ].

D. Steel Pipe

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

NOTE: ASTM A 53 pipe, Grade B has a minimum yield strength of 35 ksi and is available in the following weight classes: STD (Standard), XS (Extra Strong), and XXS (Double-extra Strong).

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

1. ASTM A 53, Grade B, weight class [STD].

E. Hollow Structural Steel (HSS) / Structural Steel Tubing
************************************************************************************************************

NOTE: The preferred material specification for HSS / structural tubing is ASTM A 500 Grade B, which has minimum yield strengths of 42 (for round HSS) and 46 ksi (for rectangular HSS).  ASTM A 500 may not be suitable for dynamically loaded structures or applications requiring notch strength. 

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

1. ASTM A 500, Grade B, Fy = [_____]ksi [          ].

2.3 BOLTS,  connectors, And Anchors
************************************************************************************************************

NOTE:  Bolts, nuts, and washers that are typically used are listed under the applicable type of steel using the same terminology specified in "Steel" Article.  Prior to selection of a material option other than the first one, verify it with the design and modify if required, and verify its availability.

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

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

NOTE: Designs requiring notch strength or installation and operation at low temperatures will require special material selections. Notch strength will be required based on design geometry or for dynamically loaded structures. When notch toughness is required, the supplementary requirements of the ASTM specification for the steel being considered should be reviewed and the appropriate supplementary requirements (ASTM A 6) specified. In designs where the material will be exposed to temperatures below freezing, the material type should be checked against the proposed ambient and working temperatures for resistance to brittle fracture.

AISC 341 requires all bolts in SLRSs to be pre-tensioned high-strength bolts.

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

Provide the following unless otherwise indicated:
A. Structural Steel [, Steel Pipe]

1. Common Bolts

a. ASTM A 307, Grade A [   ].  

2. Nuts
a. ASTM A 563; [       ].
3. Washers

a. ASTM F 436.  

B. High-Strength Structural Steel [and HSS]

1. Bolts

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

NOTE: Do not galvanize ASTM A 490 bolts. When galvanizing ASTM A 325 bolts limit hardness of bolts to Rockwell C-32.

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

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

NOTE: Do not mix bolt material specifications ASTM A 325 and ASTM A 490 on the same diameter bolts in high strength connections. 

Do not place ASTM A 325 and ASTM A 490, which have a hardness equal or in excess of Rockwell C-32, in contact with a galvanized surface. 

The ASTM A 325 and ASTM A 490 specified are for a maximum diameter of 1.5 inches. 

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

a.         ASTM A 325 [ASTM A 490]. 

2. Nuts

a. ASTM A 563 [           ].  
3. Washers

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

NOTE: Revise washer requirements in subparagraph a for bolted joints with oversized or slotted holes in the outer ply in accordance with RCSC SPEC, “Use of Washers.”
Retain "Direct-Tension Indicators (DTIs)" Subparagraph (b) if applicable.  If DTIs are applicable, RCSC SPEC requires that they be used with ‘F-436’ washers. 
************************************************************************************************************

a. ASTM F 436.

b. Direct-Tension Indicators:  ASTM F 959, Type 325 [490].
************************************************************************************************************

Tension-control (twist-off) bolt assemblies in "Tension-Control, High-Strength Bolt-Nut-Washer Assemblies" Paragraph below correspond to strength of ASTM A 325 bolts. 
************************************************************************************************************

4. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, [heavy-hex] [round] head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and hardened carbon-steel washers.
a. Finish: [Plain] [Mechanically deposited zinc coating].
************************************************************************************************************

Retain "Shear Connectors" Paragraph below if shop or field welding of shear studs to steel framing is required. Similar applies to Paragraph of the same title in Erection article. 
************************************************************************************************************
C. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.

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

Retain appropriate materials in the three (3) ‘Anchor-Rods’ paragraphs below or revise if other materials are required. AISC uses the generic term "anchor rods" to include hooked, headed, and threaded and nutted rods.

NOTE 1:  Use of hooked anchors for resisting tensile loads is discouraged by AISC; they prefer use of headed, or threaded & nutted, rods in such situations.

NOTE 2:  Use of anchor rods for resisting large shear loads is discouraged by AISC; they prefer use of something else (e.g., shear lugs, etc.) in such situations.
NOTE 3:  Per AISC 325, Part 14, ASTM A 36 plate washers are typically used in base-plate applications (due to their usually having oversized holes).  See Part 14, Table 14-2 for more detail, and edit the following washer requirements accordingly.

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

B. Hooked Anchor Rods: ASTM F 1554, Grade 36 [ASTM F 1554, Grade 55, weldable] [Insert source], headless.
1. Nuts: ASTM A 563 [heavy-] hex carbon steel.

2. Plate Washers: ASTM A 36.

3. Washers: ASTM F 436. 

4. Finish: [Plain] [Hot-dip zinc coating, ASTM A 153, Class C] [Mechanically deposited zinc coating, ASTM B 695, Class 50].
C. Headed Anchor Rods: ASTM F 1554, Grade 36 [ASTM F 1554, Grade 55, weldable] [Insert source], straight with [heavy-] hex head.

1. Nuts: ASTM A 563 [heavy-] hex carbon steel.

2. Plate Washers: ASTM A 36.

3. Washers: ASTM F 436. 

4. Finish: [Plain] [Hot-dip zinc coating, ASTM A 153, Class C] [Mechanically deposited zinc coating, ASTM B 695, Class 50].
D. Threaded and Nutted Rods: ASTM F 1554, Grade 36 [ASTM F 1554, Grade 55, weldable] [Insert source].

1. Nuts: ASTM A 563 [heavy-]hex carbon steel.

2. Plate Washers: ASTM A 36.

3. Washers: ASTM F 436. 

4. Finish: [Plain] [Hot-dip zinc coating, ASTM A 153, Class C] [Mechanically deposited zinc coating, ASTM B 695, Class 50].
2.4 Structural Steel Accessories

A. Welding Electrodes and Rods

1. AWS D1.1 Table 3.1.

2. AWS D1.8, Paragraphs 6.3 and 6.4 (i.e., all subparagraphs, as applicable).
************************************************************************************************************

Retain “Structural Slide Bearings" Paragraph below if applicable.

If applicable, but bearing is required to allow movement along more than one axis, revise "Structural Slide Bearings" Paragraph.
************************************************************************************************************
B. Structural Slide Bearings: Low-friction assemblies, of configuration indicated, that provide vertical transfer of loads and allow horizontal movement perpendicular to plane of expansion joint while resisting movement within plane of expansion joint.
************************************************************************************************************

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
************************************************************************************************************
1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:.
************************************************************************************************************

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.
************************************************************************************************************
2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] [Insert manufacturer's name; product name or designation] or comparable product by one of the following:

a. Amscot Structural Products Corp.

b. Fluorocarbon Company Limited.

c. R.J. Watson Bridge & Structural Engineered Systems.

d. Seismic Energy Products, L.P. 
e. [Insert manufacturer's name].
3. Mating Surfaces: [PTFE and PTFE] [PTFE and mirror-finished stainless steel].

4. Coefficient of Friction: Not more than [0.03] [0.04] [0.05] [0.06] [0.10] [0.12] [Insert value].

5. Design Load: Not less than [2,000 psi] [5,000 psi] [6,000 psi] [Insert value].
************************************************************************************************************

Total movement capability includes movement in both directions (i.e., left and right of expansion joint) and is generally twice the dimension of the expansion joint.
************************************************************************************************************
6. Total Movement Capability: [2 inches] [Insert dimension].
2.5 PRIMER

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

Insert proprietary primers if required as part of special coating or painting system.  Coordinate primer selection with surface preparation and topcoats, requirements for slip-critical joints, and limitations of sprayed fire-resistive materials.  Insert color if required.
************************************************************************************************************
A. Primer: Comply with Section 09 9100 Painting.
************************************************************************************************************

Primer in first "Primer" Paragraph below requires SSPC-SP 2 surface preparation or better and 24 hours' drying before recoating. Type II has lower VOC content than Type I.
************************************************************************************************************
B. Primer: SSPC-Paint 25, [Type I] [Type II], zinc oxide, alkyd, linseed oil primer.
************************************************************************************************************

Primer in first "Primer" Paragraph below requires SSPC-SP 6/NACE No. 3 commercial blast-cleaning surface preparation or better and 24 hours' drying before recoating. Type II has lower VOC content than Type I.
************************************************************************************************************

C. Primer: SSPC-Paint 25 BCS, [Type I] [Type II], zinc oxide, alkyd, linseed oil primer.
************************************************************************************************************

Primer in first "Primer" Paragraph below requires SSPC-SP 6/NACE No. 3 commercial blast-cleaning surface preparation or better and 24 hours' drying before recoating. SSPC recommends two primer coats before exposing steel to exterior, and one or two topcoats.
************************************************************************************************************
D. Primer: SSPC-Paint 23, latex primer.
************************************************************************************************************

Verify that fabricator offers primers that meet limitations and characteristics in "Primer" Paragraph below. Fabricator's standard primer requires SSPC-SP 2 surface preparation or better and usually provides minimal protection.
************************************************************************************************************
E. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.
F. Galvanizing Repair Paint: [MPI#18, MPI#19, or SSPC-Paint 20] [ASTM A 780].
2.6 fabrication

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303, and to AISC 360.

1. Identify high-strength structural steel according to ASTM A 6 and maintain markings until structural steel has been erected.

2. Mark and match-mark materials for field assembly.

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

Retain subparagraph below if shop priming is required.

************************************************************************************************************
3. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

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

Retain option in "Bolt Holes" Paragraph below if permitted. RCSC SPEC permits thermally cut bolt holes if approved by EOR. Revise standard bolt holes to oversized, short-slotted, or long-slotted bolt holes if permitted, and indicate locations of each type on Drawings.

************************************************************************************************************
A. Bolt Holes: Cut, drill, [mechanically thermal cut, ]or punch standard bolt holes perpendicular to metal surfaces.

B. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
************************************************************************************************************

Retain "Cleaning" Paragraph below for unpainted structural steel. Delete if shop coating is required and retain applicable requirements in "Shop Priming" Article. Default cleaning in AISC 303 requires use of solvent cleaner (i.e., SSPC-SP 1) as well as a hand-tool (i.e., SSPC-SP 2) “…or other suitable means.”
************************************************************************************************************

C. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to [SSPC-SP 1.] [SSPC-SP 2.] [SSPC-SP 3.]
************************************************************************************************************

Retain "Shear Connectors" Paragraph below if shear connectors are shop installed to structural steel. ************************************************************************************************************

D. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.
************************************************************************************************************

Retain "Steel Wall-Opening Framing" Paragraph below if steel wall-opening framing is required and included in this Section. ************************************************************************************************************

E. Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-opening framing to be attached to structural-steel frame. Straighten as required to provide uniform, square, and true members in completed wall framing. Build up welded framing, weld exposed joints continuously, and grind smooth.
************************************************************************************************************

Retain "Welded Door Frames" Paragraph below if structural-steel-welded door frames attached to structural-steel frame are required. Welded door frames are usually used in industrial buildings, but they may be used in other types of buildings for large door openings. Coordinate requirements with Drawings. ************************************************************************************************************

F. Welded Door Frames: Build up welded door frames attached to structural-steel frame. Weld exposed joints continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure removable stops to frames with countersunk machine screws, uniformly spaced not more than 10 inches o.c. unless otherwise indicated.  
G.          Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel members.
************************************************************************************************************

Delete option in first subparagraph below if allowing thermally cut holes. ************************************************************************************************************

1. Delete option in first subparagraph below if allowing thermally cut holes.

1. Cut, drill, or punch holes perpendicular to steel surfaces.[ Do not thermally cut bolt holes or enlarge holes by burning.]

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.7 shop connections

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC SPEC for type of bolt and type of joint specified.
************************************************************************************************************

RCSC requires that joint types be specified in the Contract Documents for most loading conditions. The joint types in "Joint Type" Subparagraph below are the three types RCSC recognizes. Insert particular bolt pretensioning method (i.e., Turn-of-Nut, Calibrated Wrench, Twist-Off-Type Tension-Control Bolt, or Direct-Tension-Indicator) for pretensioned or slip-critical joints. ************************************************************************************************************

1. Joint Type: [Snug tightened] [Pretensioned] [Slip critical].
B. Weld Connections: Comply with AWS D1.1 and, as applicable, AWS D1.8 for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
************************************************************************************************************

Retain subparagraph below if built-up sections are required. ************************************************************************************************************
1. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material
2.8
Shop Priming
************************************************************************************************************

Retain this article if shop priming is required.
************************************************************************************************************
A. Shop prime steel surfaces except the following:
1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2 inches.

2. Surfaces to be field welded

3. Surfaces of high-strength bolted, slip-critical connections

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing)

5. Galvanized surfaces.

6. Surfaces enclosed in interior construction

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and standards.
Retain surface-preparation standards in nine subparagraphs below or revise to suit Project. Subparagraphs are listed from least to most comprehensive surface preparation and from lowest to highest cost. Coordinate minimum surface-preparation requirements with selection of primers, paint, and coating systems. See EvaluationsRetain surface-preparation standards in nine subparagraphs below or revise to suit Project. Subparagraphs are listed from least to most comprehensive surface preparation and from lowest to highest cost. Coordinate minimum surface-preparation requirements with selection of primers, paint, and coating systems. See Evaluations.

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

Retain surface-preparation standards in six subparagraphs below or revise to suit Project. Subparagraphs are listed from least to most comprehensive surface preparation and from lowest to highest cost. Coordinate minimum surface-preparation requirements with selection of primers, paint, and coating systems. 

NOTE:  There are surface-prep standards that exceed the highest one herein (i.e., SSPC SP 6/ NACE No. 8).  If more extensive prep is required, and the Project can afford the cost of such, then edit the standard(s) into subparagraphs below.
Cleaning in first and second subparagraphs below removes loose rust, mill scale, and paint. Cleaning in first subparagraph is minimum surface preparation accepted by AISC for painted steel. ************************************************************************************************************

1. SSPC-SP 2,

2. SSPC-SP 3
************************************************************************************************************

Cleaning in first subparagraph below permits tight residues of rust, mill scale, and coatings to remain. ************************************************************************************************************

3. SSPC-SP 7/NACE No. 4,
************************************************************************************************************

Cleaning in first subparagraph below requires complete removal of rust, mill scale, and paint by power tools. SSPC-SP 11 uses nonabrasive methods and bridges the gap between the marginal cleaning required in SSPC-SP 2, SSPC-SP 3, and SSPC-SP 7/NACE No. 4 and the more thorough cleaning required in SSPC-SP 6/NACE No. 3, SSPC-SP 10/NACE No. 2, and SSPC-SP 5/NACE No. 1. ************************************************************************************************************

4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal
************************************************************************************************************

Cleaning in first subparagraph below exceeds SSPC-SP 7/NACE No. 4 but is less than cleaning specified in SSPC-SP 6/NACE No. 3. ************************************************************************************************************

5. SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning
************************************************************************************************************

Cleaning in first subparagraph below requires that two-thirds of surface area be free of visible residue. ************************************************************************************************************

6. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

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

Retain first subparagraph below if "Priming" Paragraph above does not suffice. Stripe painting adds cost but helps ensure that hard-to-reach areas, such as crevices, inside corners, and welds, are thoroughly coated and that sharp edges receive adequate coverage. ************************************************************************************************************

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change color of second coat to distinguish it from first.

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

Delete "Surface Preparation" and "Priming" paragraphs above if retaining "Painting" Paragraph below. SSPC-PS Guide 7.00 includes either SSPC-SP 2 or SSPC-SP 3 surface preparation plus a limited choice of nonlead primers. SSPC sets a minimum dry film thickness of 1.5 mils. These one-coat shop-painting systems are not expected to protect weather-exposed steel beyond a few months.  Revise below to AISC 303 default thickness of 1 mil if permitted. ************************************************************************************************************

D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00 to provide a dry film thickness of not less than 1.5 mils.
2.9
 GALVANIZING

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

NOTE: Most structural steel is painted. If galvanized items are required, they must be indicated or specified (i.e., retain this article). 
The galvanizing specified is by the hot-dip process, which requires large amounts of energy and unevenly heats steel sections that can be large and/or thick, occasionally warping the steel sections. 
Using zinc coating by thermal spraying (metallizing) as an alternative to hot-dip galvanizing should be considered for certain steel sections. The following American Welding Society (AWS) publications should be consulted for further information:

TS-85 - Thermal Spraying - Practice, Theories, and Application

C2.2-67 - Recommended Practices for Metallizing with Aluminum and Zinc for Protection of Iron and Steel.

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

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123.
1. Fill vent and drain holes that are exposed in the finished Work unless they function as weep holes, by plugging with zinc solder and filing off smooth.

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

Revise locations below where galvanizing is required to suit Project. Subparagraph is an example only; delete and indicate items to be galvanized on Drawings if preferred. ************************************************************************************************************

2. Galvanize [lintels] [shelf angles] [and] [welded door frames] attached to structural-steel frame and located in exterior walls.

2.10
source QUALITY CONTROL
************************************************************************************************************

Retain this article if a non-LANL-approved fabricator is being used (in which case in-shop inspection and shop testing are required).  Coordinate with "Fabricator Qualifications" Paragraph in "Quality Assurance" Article.

Similar applies to Testing Agency Paragraph below (i.e., retain if using non-LANL-approved fabricator). ************************************************************************************************************
A. Testing Agency: LANL will engage, at Construction Subcontractor’s expense, a LANL-approved testing agency to perform shop tests and inspections 
1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.
************************************************************************************************************

RCSC prescribes inspection for snug-tightened joints and testing and inspection for each method of pretensioning joints. ************************************************************************************************************
B. Bolted Connections: Inspect [and test] shop-bolted connections according to RCSC SPEC. 
C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1 and the following inspection procedures, at testing agency's option:
************************************************************************************************************

Retain applicable nondestructive testing methods in four inspection subparagraphs below. Revise to indicate extent of weld inspections if applicable and to insert alternative acceptance criteria to AWS D1.1 if required. ************************************************************************************************************

1. Liquid Penetrant Inspection: ASTM E 165. 

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted
3.  Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94 
************************************************************************************************************

Retain first paragraph below if shop-welded shear connectors are required. ************************************************************************************************************

D. In addition to visual inspection, test and inspect shop-welded shear connectors according to requirements in AWS D1.1 for stud welding and as follows:
1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding repairs to any shear connector.
************************************************************************************************************

Revise subparagraph below if an actual amount or percentage of shear connectors requires testing. ************************************************************************************************************

2. Conduct tests according to requirements in AWS D1.1 on additional shear connectors if weld fracture occurs on shear connectors already tested.

E. Prepare test and inspection reports.
PART 3  EXECUTION

3.1 examination


A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, bearing plates, and other embedments showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 preparaTION
A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections, and bracing are in place unless otherwise indicated.
************************************************************************************************************

Retain subparagraph below if design of composite or diaphragm construction is based on shoring. Revise to suit Project. ************************************************************************************************************

1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.
3.3 ERECTION    
************************************************************************************************************

NOTE:  NOTE:  Regarding subparagraph A (below), there are several OSHA provisions (ref. OSHA 29 CFR Part 1926, Subpart R-Steel Erection) that pertain to/ affect the EOR; however, only the most-commonly-encountered one (at LANL) is included herein: Design of column base plates and their foundations must accommodate the use of a minimum of four (4) anchor rods.  All of the OSHA provisions should be reviewed by EOR for the project, who should expand subparagraph A as necessary / applicable.

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

A. Erect structural steel per OSHA 29 CFR Part 1926, Subpart R-Steel Erection.

1. Regardless of what is indicated on the Project drawings, no column shall be erected with fewer than four anchor rods.  In the event that fewer than four rods are indicated on the drawings, and the column base plate and/ or the plate bearing surface will not accommodate the installation of four rods, stop work and notify LANL and the Engineer of Record (EOR).  

B. Set structural steel accurately and to elevations indicated and according to AISC 360 and AISC 303. 

C. Baseplates [Bearing plates] [and] [Leveling Plates]:  
1. Clean bottom surface of plates of all dirt, oil, grease, and other foreign material that would hinder bond between metal and grout.  
2. The surface that grout will be placed on will also be cleaned of bond-hindering materials, and then the surface will be roughened prior to setting plates.
3. Align, level and maintain final positioning of components to be grouted.

a. Set plates for structural members and equipment supports on wedges, shims, or leveling nuts as required.

b. Weld plate washers to top of baseplate.

c. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if they protrude, cut off flush with edge of plate before packing with grout. 

4. Where perimeter skirts are used, provide [1/4 to ½ in] vent holes in corners of base plates in order to facilitate venting of entrapped air.  If the base plate design contains two or more compartment areas, venting holes must be provided in the corners of each compartment.

5. In a swift manner, pack grout solidly between plate and bearing surface to the extent that all air pockets are removed.  

6. Neatly finish exposed surfaces, protect grout and allow to cure.

7. Comply with the more stringent of either the grout manufacturer’s installation instructions, or the following:

a. Moist cure grout.
b. Remove forms after grout is set.  Trim grout edges to form smooth surface, splayed 45 degrees.

c. Tighten anchor rods after grout has cured for a minimum of 3 days.
D. Baseplates for Post-Installed Anchors:
1. Non-grouted baseplates installed with anchors may have a maximum 1/8 inch gap as evidenced under exterior edges around the plate provided that (1) the plate exhibits bearing contact within its interior against the  concrete surface, and (2) the uneven bearing does not prevent application of the prescribed torque. 
If an unacceptable bearing contact condition exists, follow one of these two procedures:

a. Rework the concrete surface to obtain a proper fit.

b. For gaps of up to 1 inch, the baseplate may be grouted instead using   the following technique: 

1. Insert anchors and set the baseplate.  
2. Install nuts to finger tight condition.  
3. Install shims positioned no more than ½ inch away from the anchors to reduce gaps between baseplates and shims to 1/8 inch or less at anchor locations.  
4. Apply tightening torque. The bolt tightening shall not be performed when interior shims under the baseplates have been placed away from anchors, so that downward bending of the baseplate would result upon tightening. Shims shall be moved as close as possible to the anchors before applying the installation torque.  
5. Fill the gap with non-shrink grout leaving the shims in place. For baseplates on walls, where grouting is not feasible, the gap may be filled with shim plates. The shims may be stacked, but no more than four shims shall be stacked.
E. Maintain erection tolerances of structural steel within AISC 303.
F. Align and adjust various members that form part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in elevations and alignment.
1. Level and plumb individual members of structure.
************************************************************************************************************

Review subparagraph below and revise to suit Project.  Retain temperature allowances if required.
************************************************************************************************************

2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.
G. Splice members only where indicated.
************************************************************************************************************

Retain option in first paragraph below if thermal cutting is permitted..
************************************************************************************************************

H. Do not use thermal cutting during erection [unless approved by EOR. Finish thermally cut sections within smoothness limits in AWS D1.1].
I. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.
J. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.
3.4 CONNECTIONS

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

Good design practice provides most connections and members with proper drainage. If water ponding cannot be avoided, specify a waterproofing material to suit the specific needs of the project.
AISC 341 requires faying surfaces for bolted joints in SLRS to be prepared as required for Class A or better slip-critical joints.  Information on surface preparation requirements, definitions of Classes, etc. can be found in the following:  RCSC Spec, Sections 3 (under Faying Surfaces) and 5 (under Design Slip Resistance); and AISC Manual, Part 2 (in the table on surface preparation specs).  
************************************************************************************************************
A. High-Strength Bolts: Install high-strength bolts according to RCSC SPEC for type of bolt and type of joint specified. 
************************************************************************************************************

RCSC SPEC requires the EOR to declare the joint types for most loading conditions on the constructions drawings.  
For pretensioned or slip-critical joints, insert one of the four bolt-tightening methods currently allowed by RCSC SPEC, which states that each type can provide satisfactory results if bolt assemblies are kept free of dirt and rust, if properly lubricated, and if proper installation procedures are followed.

· If Turn-of-Nut pretensioning is selected, either “with match-marking,” or “without match-marking” must be specified for the purpose of inspection.
************************************************************************************************************
1. Joint Type: [Snug tightened] [Pretensioned] [Slip critical].. 
************************************************************************************************************

Retain option in "Weld Connections" Paragraph below for Projects involving AISC 341.

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

B. Weld Connections: Comply with AWS D1.1[ and AWS D1.8] for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
************************************************************************************************************

Retain first subparagraph below if required.  Indicate locations if limited to certain areas. AISC 303 permits backing bars and runoff tabs to remain in place.

NOTE: For Projects involving AISC 341, the type and extent of removal must be specified in accordance with the weld design(s).
************************************************************************************************************
2. Remove backing bars or runoff tabs[ where indicated], back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material.
3.5  FIELD QUALITY CONTROL

A. Special Inspections: LANL will engage a qualified special inspector and, if applicable, a qualified testing agency to perform the special inspections and, if applicable, tests stipulated by EOR in the Project’s Test and Inspection Plan. 
************************************************************************************************************

"Testing Agency" Paragraph below pertains to ’normal’ field-QC testing and inspection (i.e., not Special Inspections).  Edit the Paragraph to identify who shall perform these tests and inspections. If retaining second option in "Testing Agency" Paragraph, retain "Field quality-control reports" Paragraph in "Informational Submittals" Article.
************************************************************************************************************
B. Testing Agency: [LANL will engage] [Engage] a testing agency qualified in accordance with Section 01 4000, “Quality Assurance.” to perform tests and inspections.
************************************************************************************************************

RCSC prescribes inspection for snug-tightened joints, and testing and inspection for each of the four bolt-tightening methods.
************************************************************************************************************
C. Bolted Connections: Inspect[ and test] bolted connections according to RCSC SPEC.
D.  Welded Connections: Visually inspect field welds according to AWS D1.1
************************************************************************************************************

Retain subparagraph below if required.

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

1. In addition to visual inspection, test and inspect field welds according to AWS D1.1 and the following inspection procedures, at testing agency's option.
************************************************************************************************************

Retain applicable nondestructive testing methods in four inspection subparagraphs below. Revise to indicate extent of weld inspections if applicable and to insert alternative acceptance criteria to AWS D1.1 if required.

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

a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted
c. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.
************************************************************************************************************

Retain first paragraph below if field-welded shear connectors are required.

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

E. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in AWS D1.1 for stud welding and as follows: 
1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding repairs to any shear connector.
************************************************************************************************************

Revise subparagraph below if an actual amount or percentage of shear connectors requires testing.

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

2. Conduct tests according to requirements in AWS D1.1 on additional shear connectors if weld fracture occurs on shear connectors already tested.
3.6
REPAIRS AND PROTECTION 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780.   
**************************************************************************************************

Retain first "Touchup Painting" Paragraph below if on-site paint repair is included in this Section. Touchup painting may be unnecessary if building is immediately enclosed and in-service conditions require no permanent paint protection.  

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

B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.  
1. Clean and prepare surfaces by SSPC-SP 2 or SSPC-SP 3.  
**************************************************************************************************

Retain "Touchup Painting" Paragraph below if touchup painting is required for Project but is not part of the Work of this Section.  
**************************************************************************************************

C. Touchup Painting: Cleaning and touchup painting are specified in Section 09 9000 Painting.

END OF SECTION

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

Do not delete the following reference information:

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