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SECTION 05 5000 
METAL FABRICATIONS
****************************************************************************************************************
Word file at http://engstandards.lanl.gov
This section includes shop fabricated metal items, usually of galvanized or primed painted steel, 12 gage or heavier or aluminum, sheet, extruded, or cast.  Cast iron, brass, copper, or other metals can readily be added to this section.

If the project in question requires metal stairs they may be included in one of the following:
A) 
Section 05 1000 (i.e., stairs are not specifically called out; however, since they are / contain structural framing, they are included by default), or 
B) 
Section 05 5100, that will have to be developed by the project since it is not included in the LANL Master Specification.  
Metal railings may not be included in this section because they are specified in Section 05 5213.
This section includes performance, proprietary, and descriptive type specifications.  Edit to avoid conflicting requirements. 
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.

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.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for 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.

****************************************************************************************************************
PART 1 GENERAL
1.1 SECTION INCLUDES
C. Shop fabricated metal fabrications.

1. Rough hardware.

2. Ladders.

3. Ladder safety cages.

4. Loose bearing and leveling plates.

5. Loose steel lintels.

6. Miscellaneous framing, supports and trim.

7. Shelf and ledger angles.

8. Cast nosings and treads.

9. Pipe bollards.

10. Elevator sill angles and hoist and divider beams.

11. Channel door frames.

12. Structural supports for miscellaneous attachments.

13. Wall protection plates and corner guards.

14. Security grilles.

15. Anchor bolts for sill plates and [________].

16. [____________________].

1.2 Related Sections:
***************************************************************************************
List sections specifying installation of products specified in this section.  Indicate specific items as applicable.

***************************************************************************************
A. Section 01 4444 - Offsite Welding and Joining Requirements:  General welding requirements.
B. Section 01 4455 - Onsite Welding and Joining Requirements:  General welding requirements.
C. Section 05 0520 - Post Installed Concrete and Grouted-Masonry Anchors Purchase - Normal Confidence:  Purchasing requirements for anchors specified by this section in concrete.  

D. [Section 05 0521 - Post Installed Concrete Anchors Purchase - High Confidence:  Purchasing requirements for anchors specified by this section to be placed in concrete.] 

E. Section 03 1550 - Post Installed Concrete Anchors - Installation and Testing:  Execution requirements for placement of anchors specified by this section in concrete.
F. Section 03 3001 - Reinforced Concrete:  Execution requirements for embedded anchors and attachments for metal fabrications specified by this section in concrete.

G. Section 03 6000 – Grout:  All requirements for grout used with loose plates, bearing plates, and leveling plates.

H. Section 04 2220 - Reinforced Unit Masonry: Execution requirements for embedded anchors and attachments for metal fabrications specified by this section in masonry.
******************************************************************************************************
List sections when loose, bearing or leveling plates;  angles; or anchorage requirements, required by this section are included in other sections.  Coordinate other related sections.
******************************************************************************************************
I. Section 05 1000 - Structural Metal Framing:  Structural steel [column] [________] anchor bolts.

J. Section 05 2100 - Steel Joist Framing:  Structural [joist] [________] bearing [plates] [________], including anchorage.

K. Section 05 3000 - Metal Decking:  Bearing [plates] [angles] [and] [________] for metal deck bearing, including anchorage.

L. Section 05 4000 - Cold-Formed Metal Framing:  Structural [purlin framing] [________] bearing [plates] [________] [, and anchorage] [, and anchor bolts].
M. Section 05 5213 - Pipe and Tube Railing:  Various Product and Execution requirements for making railings complete [, to include their attachment to / support by adjacent structural elements}.  
N. Section 05 5350 - Gratings and Floor Plates:  [_________________________].  
O. Section 09 9100 - Painting:  Field paint finish.
1.3 REFERENCES

******************************************************************************************************
List reference standards included within text of this section.  Edit for Project conditions.

******************************************************************************************************
A. Aluminum Association:

1. AA DAF45 - Designation System for Aluminum Finishes.

B. American Architectural Manufacturers Association:
1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.

2. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.

3. AAMA 2604 - Voluntary specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels.

4. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels.
C. American Ladder Institute:

2. ANSI-ASC A14.3 - American National Standard for Ladders – Fixed – Safety Requirements.
D. American Society of Mechanical Engineers:

3. ASME B18.2.1 - Square and Hex Bolts and Screws (Inch Series).
E. American Society of Testing and Materials:
1. ASTM A36 - Standard Specification for Carbon Structural Steel.

2. ASTM A47 - Standard Specification for Ferritic Malleable Iron Castings.

3. ASTM A48 - Standard Specification for Gray Iron Castings.

4. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.

5. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

6. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

7. ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.

8. ASTM A269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
9. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.

10. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength.

11. ASTM A312 - Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes.

12. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.

13. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs, and Other Externally Threaded Fasteners.
14. ASTM A479 - Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure Vessels.

15. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.

16. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.

17. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical Tubing.

18. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.

19. ASTM A568 - Standard Specification for Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements for.
20. ASTM A572 - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel.

21. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

22. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.

23. ASTM A780 - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dipped Galvanized Coatings.
24. ASTM A992 - Standard Specification for Structural Steel Shapes.

25. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low Alloy, High-Strength Low Alloy With Improved Formability, Solution Hardened, and Bake Hardenable

26. ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low Alloy, High-Strength Low Alloy With Improved Formability, and Ultra-High Strength.

27. ASTM B26 - Standard Specification for Aluminum-Alloy Sand Castings.

28. ASTM B85 - Standard Specification for Aluminum-Alloy Die Castings.

29. ASTM B177 - Standard Guide for Engineering Chromium Electroplating.

30. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

31. ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless Tubes.

32. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire.

33. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

34. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel.

35. ASTM D1187 - Standard Specification for Asphalt-Base Emulsions for Use as Protective Coatings for Metal.
36. ASTM F436 - Standard Specification for Hardened Steel Washers.

37. ASTM F844 - Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General Use.
38. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.

D. American Welding Society:
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.

E. Federal Specification:

1. FS A-A-1925A - Shield, Expansion (Nail Anchors).

2. FS FF-S-92 - Screw, Machine, Slotted, Cross-Recessed or Hexagon Head.

3. FS FF-S-111 - Screw, Wood.

4. FS FF-W-84 - Washers, Lock (spring).

5. FS TT-P-645B - Primer, Paint, Zinc-Molybdate, Alkyd Type.

F. Green Seal:
1. GS-11 - Paints and Coatings.

G. International Code Council:
1. IBC -  International Building Code
2. ICC-ES - International Code Council, Evaluation Services

H. National Association of Architectural Metal Manufacturers:

1. NAAMM AMP 500-505 - Metal Finishes Manual.

I. Occupational Safety and Health Administration:
1. 29 CFR 1910.27 - Fixed Ladders.
J. Steel Structures Painting Council: 
1. SSPC A - Good Painting Practice Steel Structures Painting Manual.

2. SSPC PA 1 - Shop, Field, and Maintenance Painting of Steel. 

3. SSPC Paint 15 - Steel Joist Shop Primer/Metal Building Primer.

4. SSPC Paint 20 - Zinc-Rich Coating Type I Inorganic and Type II Organic.

5. SSPC SP 1 - Solvent Cleaning.

6. SSPC SP 2 - Hand-Tool Cleaning.
7. SSPC SP 3 - Power Tool Cleaning.

8. SSPC SP 7 - Brush-Off Blast Cleaning.
1.4 ACTION / INFORMATIONAL SUBMITTALS

***************************************************************************************
Only request submittals needed to verify compliance with Project requirements.

***************************************************************************************
A. Product data:  Submit product data for products used in metal fabrications, including paint products, and fasteners.
B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of fasteners, and accessories. Include erection drawings, elevations, and details where applicable. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net weld lengths.

***************************************************************************************
Include the following paragraph for submission of physical samples for selection of finish, color, texture, and other properties.

***************************************************************************************
C. Samples: Submit two [________], [____x____] inch in size illustrating factory finishes [________].

D. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within previous 12 months.
E. Mill Certificates:  Signed by manufacturers of stainless-steel certifying that products furnished comply with requirements.
F. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.

G. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

H. Welding Procedures: Provide written welding procedure specification (WPS) document per AWS Code requirements.

I. Qualification Data:  For qualified professional engineer.

1.5 Sustainable Design Submittals
A. Product Data:  Indicating percentages by weight of postconsumer and pre-consumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.
B. Manufacturer's certificate: Certify products meet or exceed specified sustainable design requirements.
***************************************************************************************************************
Edit material certifications list to suit products specified in this section and Project sustainable design requirements.  Specific certificate submittal and supporting data requirements are specified in ESM Ch. 14.
***************************************************************************************************************
1. Materials resources certificates:
a. Certify source and origin for [salvaged] [and] [reused] products.

b. Certify recycled material content for recycled content products.

c. Certify source for local and regional materials and distance from Project site.

2. Indoor air quality certificates:
a. Certify volatile organic compound content for each interior paint and coating.

C. Product cost data: Submit cost of products to verify compliance with Project sustainable design requirements. Exclude cost of labor and equipment to install products.

1. Provide cost data for the following products:
***********************************************************************************************************
Edit list of material cost data to suit products specified in this section and Project sustainable design requirements. Specific data requirements may be specified in ESM Chapter 14.

***********************************************************************************************************
a. Salvaged products.

b. Reused products.

c. Products with recycled material content.

d. Local and regional products.

e. [____________________.]

1.6 QUALITY ASSURANCE

A. Codes and Standards:  Comply with the provisions of the following, except as otherwise indicated.  Where conflicts occur, comply with the more stringent requirements

1. 29 CFR 1910.27

B. Fabricator Qualifications:  Firm experienced in successfully producing metal fabrications similar to that shown on the drawings, with sufficient production capacity to produce required units without causing delay in the work
C. All materials used shall be free of lead, and asbestos fibers.
D. Use of damaged items is prohibited except by specific written authorization of LANL STR.

****************************************************************************************************************
Include the following paragraph when Project requires further detailed design prior to fabrication.

****************************************************************************************************************
E. Design [________] under direct supervision of Professional Engineer experienced in design of this Work and licensed in State of New Mexico.

F. Mockup
***************************************************************************************************************
Use this article for full sized erected assemblies required for review of construction, coordination of Work of several sections, testing, or observation of operation.

***************************************************************************************************************
2. Construct mock-up, [________] feet long by [________] feet wide, including [________].
3. Locate where directed by LANL Subcontract Technical Representative (STR). 
4. Retain accepted mockup as completed Work.
****** [OR] ******

5. Remove mockup [when directed by LANL STR.] [____________________.]

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept metal fabrications on site in labeled shipments.  Inspect for damage.

B. Protect metal fabrications from damage by exposure to weather.

1.8 FIELD OR SITE CONDITIONS
A. Field Measurements:  Check actual locations of walls and other construction to which metal fabrications must fit, by accurate field measurements before fabrication; show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construction progress to avoid delay of work.
1. Where field measurements cannot be made without delaying the work, guarantee dimensions and proceed with fabrication of products without field measurements.  Coordinate 
construction to ensure that actual opening dimensions correspond to guaranteed dimensions. 

2. Allow for trimming and fitting.
PART 2   PRODUCTS

2.1 DESCRIPTION

C. Sustainability Characteristics.

1. Recycled Content of Steel Products:  Provide products with average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than [25] [___] percent.

2.2 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design [ladders] [and] [alternating tread devices], including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
B. Structural Performance of Aluminum Ladders:  Aluminum ladders [, including landings,] shall withstand the effects of loads and stresses within the limits, and under the conditions, specified in ANSI - ASC A14.3.
C. Structural Performance of Alternating Tread Devices:  Alternating tread devices shall withstand the effects of loads and stresses within limits, and under conditions, specified in the IBC. 
D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental effects.
1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces.
2.3 MATERIALS

C. Ferrous Metals

1. Metal Surfaces, General:  For metal fabrications exposed to view upon completion of the work, provide materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use materials whose exposed surfaces exhibit pitting, seam marks, roller marks, roller trade names, roughness, and, for steel sheet, variations in flatness exceeding those permitted by referenced standards for stretcher-leveled sheet. 
2. Structural W-Shapes:  ASTM A992.

3. Structural shapes:  [ASTM A36.] [________.]
4. Steel plate:  [ASTM A36.] [ASTM A572; Grade 50.] [____________________.]

5. Hollow structural sections:  [ASTM A500, Grade B.] [ASTM A501.]

6. Steel pipe:  [[ASTM A53, Grade B] [Standard Weight (i.e., Schedule 40).] [________]] [____________________.]
7. Uncoated sheet steel:  Hot-rolled, ASTM A568 and A1011.

8. Uncoated steel sheet:  Cold-rolled, ASTM A1008.

9. Galvanized steel sheet:  Quality as follows:

a. Structural quality:  ASTM A653, Grade 50, Class 1, unless another class is required for design loading.
b. Commercial quality:  ASTM A653, CS, Type A.
10. Gray iron castings:  ASTM A48, Class 30.

11. Malleable iron castings:  ASTM A47, Grade 32510
D. Stainless Steel
****************************************************************************************************************
Stainless steel for architectural applications is generally Type 302, Type 304, or Type 316.  Other alloys are available for specific performance requirements.

Type 302 and Type 304 are often used interchangeably.  Type 316 provides better corrosion resistance than Type 302 and Type 304.

****************************************************************************************************************
1. Bars and shapes: [ASTM A276] [ASTM A479]; Type [302] [304] [316] [________].

2. Tubing: [ASTM A269] [ASTM A554]; Type [304] [316] [________].

3. Pipe: ASTM A312, [seamless] [welded]; Type [304] [316] [________].

4. Plate, sheet and strip: ASTM A240 or ASTM A666; Type [302] [304] [316] [________].

E. Aluminum
1. Extruded aluminum: [ASTM B221] Alloy [6063] [________], Temper [T5.] [____________________.]

2. Sheet aluminum: ASTM [B209,] Alloy [________], Temper [________].

3. Aluminum-alloy drawn seamless tubes: [ASTM B210] Alloy [6063] [________], Temper [T6.] [____________________.]

4. Aluminum-alloy bars: ASTM [B211,] Alloy [6063] [________], Temper [T6.] [________.]

5. Aluminum-alloy sand castings: ASTM B26, Alloy [________].

6. Aluminum-alloy die castings: ASTM B85, Alloy [________] [as required to suit application].
F. Fasteners and Welding Materials
1. General:  
a. Provide zinc-coated fasteners for exterior use or where built into exterior walls. 
b. Provide the fasteners and welding materials indicated for use in stainless steel and aluminum work. 
c. Suspect/counterfeit bolts will not be accepted and will be replaced at the Subcontractor’s expense.

2. Bolts:  Regular hexagon head type, [ASTM A307; Grade A or B.] [ASTM A325; Type 1.]

a. Nuts: ASTM A563 heavy hex type.

b. Washers: ASTM F436, Type 1.

3. Lag bolts:  Square head type, ASME B18.2.1.

4. Machine screws:  FS FF-S-92B.

5. Wood screws:  Flat head carbon steel, FS FF-S-111D.

6. Plain washers:  Round, carbon steel, ASTM F844

7. Expansion-type nail anchors:  Anchors complying with FS A-A-1925A.

8. Lock washers:  Helical spring type, carbon steel, FS FF-W-84A.

9. Special fasteners:  Split nuts, indicator washers and others, as indicated.

10. For use in stainless steel work

a. Bolts, nuts, and washers: ASTM A354.

11. For use in aluminum work

a. Bolts, nuts, and washers: [Stainless steel.] [Steel, galvanized.]
****************************************************************************************************************
LANL ESM Chapter 5, and the LANL Master Spec sections on post-installed anchors in concrete (i.e., 03 1512 – 03 1550), stipulate the types and brands of anchors that are permitted for use in various applications (e.g., PC-1 / PC-2 vs. PC-3, “structural” vs.” non-structural,” etc.).  The anchor types and brands listed below are permitted for use in PC-1 and PC-2, structural and non-structural, applications.  For other types, brands, and applications, the aforementioned documents must be consulted.  Be sure to coordinate anchors listed here with those needed for para. 2.4.U.1.d.i (which are “non-structural”).
****************************************************************************************************************
12. Post-Installed Anchors in Concrete: 

a. Expansion, Wedge:  Hilti Kwik Bolt TZ.

b. Adhesive:  Hilti HIT-RE 500-SD.

[c.
_________:  _________________.]
G. Concrete Fill

1. Concrete materials and properties:  Comply with requirements of Section 03 3001, Reinforced Concrete, for normal-weight, ready-mix concrete with minimum 28-day compressive strength of 3000 psi, unless higher strength is indicated.
2. Nonslip aggregate finish:  Comply with requirements of Section 03 3001, Reinforced Concrete, using factory-graded, packaged material containing fused aluminum oxide grits or crushed emery as abrasive aggregate; rust-proof and non glazing; unaffected by freezing, moisture, or cleaning materials.
2.4 FABRICATION, GENERAL

A. Form metal fabrications from materials of size, thickness, and shapes indicated, but not less than that needed to comply with performance requirements indicated.  Work to dimensions indicated or accepted on shop drawings, using proven details of fabrication and support.  Use type of materials indicated or specified for various components of each metal fabrication.

B. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.

C. Allow for thermal movement resulting from maximum change (range) in ambient temperature in the design, fabrication, and installation of installed metal assemblies to prevent buckling, opening up of joints, and overstressing of welds and fasteners.  Base design calculations on actual surface temperatures of metals due to both solar heat gain and nighttime sky heat loss.

1. Temperature change (Range):  100 deg F.
D. Shear and punch metals cleanly and accurately.

E. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Formbent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.

F. Remove sharp or rough areas on exposed traffic surfaces.

G. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located; consistent with design of component, except where specifically noted otherwise.

H. Supply components required for anchorage of fabrications.  Fabricate anchors and related components of same material and finish as fabrication, except where specifically noted otherwise.
I. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation.

J. Cut, reinforce, drill and tap miscellaneous metal work as indicated to receive finish hardware, screws, and similar items.
K. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep holes where water may accumulate.
L. Loose Steel Lintels
1. Fabricate loose structural steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.

2. Weld adjoining members together to form a single unit where indicated.
3. Size loose lintels for equal bearing of one inch per foot of clear span, but not less than 8 inches bearing at each side of openings, unless otherwise indicated.

D. Shelf and Ledger Angles
1. Fabricate shelf and ledger angles from steel angles of sizes indicated and for attachment to
2. For cavity walls, provide vertical channel brackets to support shelf/ledger angles from back-up masonry and concrete.  Align expansion joints in angles with indicated expansion joints in cavity wall exterior wythe. 
3. Furnish wedge-type concrete inserts, complete with fasteners, for attachment of shelf angles to cast-in-place concrete.
E. Elevator Sill Angles and Hoist and Divider Beams
1. Sill angles: Steel sections as indicated on Drawings for support of elevator sills.
2. Hoist and divider beams: Steel wide flange sections, shape and size required to support applied loads with maximum deflection of 1/240 of the span.
F. Bollards
***************************************************************************************************************
LANL has a standard bollard detail – drawing number ST-G30GEN-1 – and the default values for diameter, length, and concrete strength indicated below are in accordance with it.  This detail complies with IBC-2006 provisions for vehicle barriers.  If the project in questions requires otherwise then edit A accordingly.

***************************************************************************************************************
1. Bollards: Steel pipe, concrete filled, crowned cap, [4] [________] inches diameter, [6.833] [_____] feet length [length as indicated on Drawings]; [galvanized.] [prime paint, one coat.]

2. Concrete fill: [2,500 psi] [_______] as specified in Section 03 3053:  Miscellaneous Cast-In-Place Concrete.

3. Anchors: Concealed type as indicated.
G. Ladders
***************************************************************************************************************
Copy and modify following paragraph for each different ladder type such as elevator pit ladder and roof access ladder.

***************************************************************************************************************
1. [________] ladder: 29 CFR 1910.27, [Steel] [Aluminum] welded construction:
a.     Side rails: [3/8 x 2] [____x____] inches side rails spaced at [20] [________] inches.

b.     Rungs: [one] [________] inch diameter [solid] [tubular] rod spaced [12] [________] inches on center.

c.     Mounting: space rungs [7] [________] inches from wall surface; with steel mounting brackets and attachments.

***************************************************************************************
Safety cages are required when ladder height exceeds 20 feet.  Rest platforms are required when ladders exceed 30 feet. Cages can be steel or aluminum construction.

***************************************************************************************
2. Ladder safety cage: [Steel] [Aluminum] bar sections, minimum 1/4 x 2 inches.

a. Bottom hoop 18 inches radius maximum 74 inches above finished floor.

b. Other hoops 14 inches radius spaced maximum 48 inches on center.
c. Vertical bars spaced 10 inches on center.

3. Ladder security enclosure: Sheet steel minimum 16 gage/0.058 inches thick, formed to enclose ladder side rails and rungs when closed and to swing free of ladder rungs and side rails with minimum 1-1/2 inches clear to side rails in open position.

a.     Provide continuous steel hinge full height of enclosure.

b.     Provide steel hasp for padlocking in closed and open position.

H. Structural Supports
***************************************************************************************
Specify each type of structural support required.

***************************************************************************************
1. Telescopic steel columns: Steel, [3] [________] inch diameter, [6] [________] to [9] [________] feet.

2. [Joist] [________] hangers: Joist strap anchors, fabricated with [________] gage steel.

3. Toilet partition suspension members: [Steel] [Aluminum] [channel] [angle] [________] sections.

******************************************************************************************************
Use the following paragraph to specify supports that may not be shown on the Drawings. ******************************************************************************************************
4. Other structural supports: Steel sections, shape and size [as indicated on Drawings] [required to support applied loads with maximum deflection of 1/240 of the span].

I. Cast Nosings and Treads
1. Fabricate units of material, sizes, and configurations indicated.  If not indicated, provide         cast-iron units with integral abrasive finish.  Furnish in lengths as required to accurately fit each opening or conditions.
2. Manufacturers - extruded aluminum:
 a.
[____________________] Model [________].

***************************************************************************************
Click here to find manufacturers making products specified in this section.

***************************************************************************************
b.
Substitutions: [Section 01 2500 – Substitution Procedures] [Not Permitted].

3. Manufacturers - cast metal:
a.
 [____________________] Model [________].

***************************************************************************************
Click here to find manufacturers making products specified in this section.

***************************************************************************************
b.
Substitutions: [Section 01 2500 – Substitution Procedures] [Not Permitted].

4. Stair nosings: [Single piece] [Two piece] extruded aluminum with abrasive surface [________] color [as selected], [2] [3] [4] [________] inches wide x length [6] [________] inches less than stair tread width, [integral] [separate] anchors for casting into concrete.

****** [OR] ******

5. Stair nosings: Cast [iron] [aluminum] [bronze] [nickel] with abrasive surface, [2] [3] [4] [________] inches wide x length 6 inches less than stair tread width, [integral] separate] anchors for casting into concrete.

6. Provide anchors for embedding units into concrete, either integral or applied to units, as standard with the manufacturer.
7. Apply black asphaltic coating to concealed bottoms, sides, and edges of cast-iron units set into concrete.

J. Loose Bearing and Leveling Plates

1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction, made flat, free from warps or twists, and of required thickness and bearing area.  Drill plates to receive anchor bolts and for grouting as required.

K. Wall Protection Plates and Corner Guards
1. Wall protection plates: Stainless steel plate, 1/8 inch thick, counter sunk fasteners, beveled exposed edges, size as indicated on Drawings.
2. Corner guards: Stainless steel angle, 3 x 3 x 1/8 inch, counter sunk fasteners, beveled exposed edges, size as indicated.

L. Security Grilles
1. Security Grilles: Steel complying with ASTM A36, welded construction, conforming to shape of opening.
a. Bars:  ½-inch diameter solid bar, 6 inches on center, weld to frame and cross points.

b. Frame:  3-1/2 inches x 2-1/2 inches x ¼ inch angle frame, continuously welded at corners or seams; frame to overlap opening 3 inches minimum.

c. Sleeve:  3/16-inch steel, continuously welded at corners or seams.

d. Anchors:  Secure frame to structure at a minimum of 4 inches on center unless minimum spacing required by ICC-ES report for the anchor exceeds this (in which case the ICC-ES report minimum shall be used).
i. Anchorage to Concrete:  Use any anchor specified in 2.3.E.12 herein, 3/8-inch diameter minimum.
ii. Anchorage to Concrete Masonry Units Filled with Grout:  Use Hilti Kwik Bolt 3 Masonry Anchor; Simpson Strong-Tie Titan HD Screw Anchor, or Simpson Strong-Tie Wedge-All Anchor; 3/8-inch diameter minimum.
iii. Anchorage to Hollow Concrete Masonry Units:  Use ITW Buildex TAPCON With Advanced Threadform Technology Anchor, ¼-inch diameter. 
iv. Anchorage to Metal Studs and Gypsum Board Walls:  Use through-bolt complying with 2.3.E.2 herein, 3/8-inch diameter minimum.
M. Anchor Rods
1. Anchor rods: ASTM F1554; Grade 36 [___], weldable.  [ASTM A307; Grade __.]

a.     Shape: [Hooked.] [Headed.] [Threaded & Nutted.]
[b.     Furnish with nut and washer; unfinished.]  [___________.]]
N. Miscellaneous Metal Items
1. Miscellaneous framing and supports:  Provide steel framing and supports for applications indicated which are not part of structural steel framework, as required to complete work.

a. Fabricate units to sizes, shapes, and profiles indicated and required to receive adjacent other construction retained by framing and supports.  Fabricate from structural steel shapes, plates, and steel bars of welded construction using mitered joints for field connection.  Cut, drill, and tap units to receive hardware, hangars and similar items.
b. Equip units with integrally welded anchors for casting into concrete or building into masonry.  Furnish inserts if units must be installed after concrete is placed.
i. Except as otherwise indicated, space anchors 24-inches o.c. and provide minimum anchor units in the form of steel straps 1-1/4-inches wide x 8-inches long x ¼ inch.
2. Miscellaneous steel trim:  Provide shapes and sizes indicated for profiles shown.  Unless otherwise indicated, fabricate units from structural steel shapes, plates, and steel bars, with continuously welded joints and smooth exposed edges.  Use concealed field splices wherever possible.  Provide cutouts, fittings, and anchorages as required for coordination for assembly and installation with other work.
O. Rough Hardware

1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangars, dowels, and other miscellaneous steel and iron shapes as required.  Fabricate items to sizes, shapes, and dimensions required.

P. Fabrication Tolerances

1. Squareness:  [1/8] [________] inch maximum difference in diagonal measurements.

2. Maximum offset between faces:  [1/16] [________] inch.

3. Maximum misalignment of adjacent members:  [1/16] [________] inch.

4. Maximum bow:  [1/8] [________] inch in [48] [_________] inches.
5. Maximum deviation from plane:  [1/8] [________] inch in [48] [_________] inches.
2.5 FINISHES

A. General:  Comply with NAAMM AMP 500 – 505 for recommendations relative to application and designations of finishes.

B. 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.
C. Finish metal fabrications after assembly.
D. Primer Materials:
***************************************************************************************************************
Select one of the following paragraphs for primer type required. Select primer compatible with finishing material.

***************************************************************************************************************
1. Shop primer: [SSPC Paint 15, Type 1, red oxide.] [____________________.]

2. Touch-up primer: Match shop primer.

****************************************************************************************************************
Sustainable design requirements normally specify maximum VOC content for products that affect indoor air quality.  Delete option to extend requirement to exterior applications.

****************************************************************************************************************
a. [Interior] Anti-corrosive paints: Maximum volatile organic compound content in accordance with GS-11.

****** [OR] ******

3. Touch-up primer for galvanized surfaces: [SSPC Paint 20 [Type I Inorganic] [Type II Organic]].  [_________________________].
**************************************************************************************************************
Sustainable design requirements normally specify maximum VOC content for products that affect indoor air quality.  Delete option to extend requirement to exterior applications.

***************************************************************************************************************
a. [Interior] Anti-corrosive paints: Maximum volatile organic compound content in accordance with GS-11.
4. Bituminous paint:  Cold-applied asphalt mastic complying with ASTM D 1187 except containing no asbestos fibers.
5. Zinc-molybdate primer:  FS TT-P-645B.

D. Finish Materials

1. Factory applied  finishes – steel
****************************************************************************************************************
Preparation techniques required for steel surfaces are described in SSPC standards SP 1 to SP 10 procedures. Select and edit the following paragraph or edit subsequent paragraphs.

****************************************************************************************************************
a. Prepare surfaces to be primed in accordance with SSPC SP [2.] [_________________.]

****** [OR] ******

b. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

c. Do not prime surfaces in direct contact with concrete or where field welding is required.

d. Prime paint items with [one coat] [two coats] except where galvanizing is specified.

*********************************************************************************************************
ASTM A123 includes minimum coating thickness grade based on type of material and steel thickness of component.

*********************************************************************************************************
e. Galvanizing: ASTM A123; hot dip galvanize after fabrication.
f. Galvanizing for fasteners, connectors, and anchors:
i. Hot-dipped galvanizing: ASTM A153.
ii. Mechanical galvanizing: ASTM B695; Class 50 minimum.

g. Chrome plating: ASTM B177, [________] weight, nickel-chromium alloy, [satin] [polished] finish.

2. Factory applied  finishes – stainless steel
****************************************************************************************************************
A variety of specialty finishes are available for stainless steel including mechanical patterned finishes and chemical coloring. Expand finish descriptions to suit Project conditions.

Refer to NAAMM AMP 503 - Finishes for Stainless Steel for assistance in selecting and specifying finishes.

**************************************************************************************************************** 
a. Satin polished finish: Number 4, satin directional polish parallel with long dimension of finished face.
b. Mirror polished finish: Number 8, mirror polish with preliminary directional polish lines removed.

3. Factory applied  finishes – aluminum
***************************************************************************************************************
The wide variety of finishes for aluminum preclude listing all available options; the following paragraphs offer commonly specified finishes, by reference to AAMA finishes or by generic or proprietary description. Specify anodizing color whenever possible, as cost varies considerably between colors.

Before specifying M series (mechanical) or C series (chemical) pretreatment to aluminum, confirm treatment required in conjunction with final finish. These pretreatment processes can also be utilized in conjunction with organic coatings or other finishes.

AAMA A40 series finishes are anodized 0.7 mils thick or greater (termed Architectural Class I); A41 is clear, A42 has integral color, A43 has impregnated color, A44 is anodized in two steps. A20 and A30 series coatings are thinner. Resinous, vitreous and electroplated coatings are also available.

Only include the following paragraph when Project conditions warrant or custom finish is specified.

****************************************************************************************************************
a. Finish coatings to conform to [AAMA 2603] [AAMA 2604] [AAMA 2605] [AAMA 611]. Comply with AA DAF45.

b. Exterior aluminum surfaces: AAMA [A41] [A42] [A43] [A44] anodized, prepared with [mechanical M [________]] [chemical C [________]] pre-treatment, anodized to [clear] [________] color.

****** [OR] ******

c. Exterior aluminum surfaces: [[Exterior] [Hardcoat] [Two step] anodized to [clear] [________] color, to [0.0007] [________] inch thickness] [Organic coating to [________] color [as selected]].

d. Interior aluminum surfaces: AAMA [A41] [A42] [A43] [A44] anodized, prepared with [mechanical M [________]] [chemical C [________]] pre-treatment, anodized to [clear] [________] color.

****** [OR] ******

e. Interior aluminum surfaces: [[Interior] [Hardcoat] [Two step] anodized to [clear] [________] color, to [0.0007] [________] inch thickness] [Organic coating to [________] color [as selected]].

f. Apply [one coat] [[________] coats] of bituminous paint to concealed aluminum surfaces in contact with cementitious or dissimilar materials.

4. Bolts:  Regular hex head type
a. Finish: [Unfinished.] [Hot dipped galvanized.] [Mechanically galvanized.]

b. Nuts:  [Unfinished.] [Hot dipped galvanized.] [Mechanically galvanized.]

c. Washers:  [Unfinished.] [Hot dipped galvanized.] [Mechanically galvanized.]

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

Insert required coating designation when specifying galvanized steel. Use G coating classes for zinc coatings and A coating classes for zinc-iron alloy coatings for reduced spangle.

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

5. Galvanized steel sheet:  [________] coating class.
6. Loose steel lintels
a. Exterior locations: [Galvanized.] [Prime paint, one coat.]
b. Interior locations: Prime paint, one coat.
7. Shelf and ledger angles:  [Galvanized.] [Prime paint, one coat.]

8. Elevator sill angles and hoist and divider beams
a. Sill angles:  [Galvanized.] [Prime paint, one coat.]
b. Hoist and divider beams:  Prime paint, one coat
9. Bollards:  [Galvanized] [Prime paint, one coat] and finish paint.
10. Ladders and safety cages:  [Galvanized.] [Mill finish.] [Prime paint, one coat.] [Finish paint.]
11. Structural supports
a. Telescoping steel columns:  Prime paint, one coat.
b. Hangars:  [Galvanized.] [Prime paint, one coat.]
c. Toilet partition suspension members:  [Prime paint, one coat.] [Mill finish.]
d. Other Structural supports:  [Prime paint, one coat.] [Mill finish.]

12. Security grilles:  [Galvanized] [Prime paint, one coat] and finish paint.
2.6 SHOP FINISHING METHODS

A. General:  Shop-paint uncoated surfaces of metal fabrications, except those to be embedded in concrete or masonry or to receive sprayed-on fireproofing, surfaces and edges to be welded, and galvanized surfaces, unless otherwise indicated.  Comply with requirements of SSPC PA 1 for shop painting.

B. Galvanizing:  For those items indicated for galvanizing, apply zinc-coating by the hot-dip process in compliance with the following requirements
1. ASTM A123 for galvanizing both fabricated and unfabricated iron and steel products made of uncoated rolled, pressed, and forced shapes, plates, bars, and strip 0.0299-inch thick and heavier.
2. ASTM A153 for galvanizing iron and steel hardware.

C. Surface Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with minimum requirements indicated below.
1. Remove oil, grease and similar contaminants in accordance with SSPC SP-1.
2. Remove loose rust, scale, spatter, slag and other deleterious materials in accordance with SSPC A, utilizing the following methods as required:
a. SSPC SP-2
b. SSPC SP-3
c. SSPC SP-7

D. Painting:  Immediately after surface preparation, apply structural steel primer paint in accordance with manufacturer’s instructions and at a rate to provide dry film thickness of not less than 3.0 mils.  Use painting methods that result in full coverage of joints, corners, edges, and exposed surfaces.
1. Apply 2 coats of paint to surfaces that are inaccessible after assembly or erection.

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine the areas and conditions under which metal fabrication items are to be installed.  Notify the STR in writing of conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to the Installer and STR. 
3.2 PREPARATION
A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, including concrete inserts, sleeves, anchor bolts, and miscellaneous items having integral anchors that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to project site.  Prepare [primed steel items to bare metal] [and] [aluminum] where site welding is required.
B. Center nosings on tread widths with noses flush with riser faces and tread surfaces.

C. Set sleeves in concrete with tops flush with finish surface elevations; protect sleeves from water and concrete entry.

3.3 INSTALLATION

C. General

1. Fastening to in-place construction:  Provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications to in-place construction; include threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws and other connectors as required.

a. As applicable, comply with Section 03 1550, Post Installed Concrete Anchors – Installation and Testing

2. Cutting, fitting, and placement:  Perform cutting, drilling, and fitting required for installation of miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

3. Provide temporary bracing or anchors in formwork for items that are to be built into concrete masonry or similar construction. 
4. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints, but cannot be shop-welded because of shipping size limitations.  Do not weld, cut, or abrade the surfaces of exterior units that have been hot-dip galvanized after fabrication, and are intended for bolted or screwed field connections.
5. Field welding:
a. Field weld components indicated on [Drawings.] [shop drawings.] 
b. Perform field welding in accordance with Section 01 4455, Onsite Welding and Joining Requirements.

6. Corrosion protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint or zinc-molybdate primer.
7. Obtain approval of LANL STR prior to site cutting or making adjustments not scheduled.

***************************************************************************************
Edit paragraph below for components either shop primed or galvanized.

***************************************************************************************
8. After erection, touch up welds, abrasions, and damaged finishes with prime paint or galvanizing repair paint to match shop finishes.
D. Installation of Cast Nosings and Treads
1. Center nosings on tread widths unless otherwise indicated. 

2. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.

3. Seal thresholds exposed to exterior with elastomeric sealant complying with Section 07 9200, Joint Sealants, to provide a watertight installation.

E. Installation of Pipe Bollards

1. General:  Install bollards at locations shown on drawings.  After installation, fill pipe with concrete and provide a smooth convex curve at the top of the pipe.
2. Backfill:  The backfill in the annular space around bollards not embedded in poured footings shall be by the following methods:
a. Clean excess soil from hole.  Do not leave loose soil at bottom of hole.
b. Backfill shall be of concrete with an ultimate strength of 3,000 pounds per square inch at 28 days.  The hole shall not be less than four (4) inches larger than the diagonal dimension of a round, square or rectangular bollard.
F. Installing Miscellaneous Framing and Supports

1. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers’ written instructions and requirements indicated on shop drawings.

2. Anchor supports for operable partitions securely to, and rigidly brace from, building structure.
3. Support steel girders on solid-grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor bolts embedded in grouted masonry or concrete, or with bolts through top plates of pipe columns
a. [Where grout space under bearing plates is indicated for girders supported on concrete  or masonry, install as specified in Sections 03 6000, Grout; and 05 1000, Structural Metal Framing.]
4. [Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified in 05 1000.
a. Grout baseplates of columns supporting steel girders in accordance with Section 03 6000 after girders are installed and leveled.]
G. Erection Tolerances
***************************************************************************************
Specify tolerances only when necessary.

***************************************************************************************
1. Maximum Variation from Plumb: [1/4] [________] inch per story or for every 12 feet in height whichever is greater, non-cumulative.
2. Maximum Offset from Alignment: [1/4] [________] inch.
3. Maximum Out-of-Position: [1/4] [________] inch.
3.4 FIELD QUALITY CONTROL

C. Welding: Inspect welds in accordance with Section 01 4455, Onsite Welding and Joining Requirements
3.5 ADJUSTING AND CLEANING

A. Touch-Up Painting of Steel Items:  Immediately after erection, clean field welds, bolted connections, abraded areas of shop paint, and paint-exposed areas with same material as used for shop painting to comply with SSPC PA 1 requirements for touch-up of field-painted surfaces.
1. Apply by brush or spray to provide a minimum dry-film thickness of 3.0 mils. 

B. For galvanized surfaces, clean welds, bolted connections and abraded areas and apply galvanizing repair paint to comply with ASTM A 780.


END OF SECTION
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