Section 05 5213 
Pipe and Tube Railings
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION section
	Rev. 5 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Structural POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.
1. This specification section is for use with LANL ESM Chapter 5 - Structural, 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 LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. ==========================================================
1. This section includes pipe or tube railing system; steel materials; custom fabricated or proprietary design. Metal bar stock railings of brass or bronze metals can be easily edited into this section. This section can also be edited to include handrails and glass balusters at perimeter of escalator floor openings.
1. ​LANL ESM Chapter 5 - Structural, 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 sections of the specifications to address those provisions pertaining to quality, fabrication and erection; however, the specifier is ultimately responsible for ensuring ALL paragraph 7.0/Chapter 22 provisions are complied with on a given project.
1. In using this Section, the Engineer of Record accepts responsibility for the design of handrail, guardrail, and attachments to resist the following loads per the IBC/ASCE 7. These loads do not have to be applied concurrently:
1. - Handrail or (Guard) Top Rail Concentrated Load: 200 pounds applied at any point in any direction. Load must be transferred through the supports to the structure to produce the maximum load effect on the element being considered.
1. - Handrail or (Guard) Top Rail Uniformly Distributed Load: 50 pounds per linear foot applied in any direction. There is an exception to this requirement. Ref. IBC 1607.8.1.
1. - Intermediate Rails, Balusters and Panel Fillers Concentrated Load: 50 pounds applied horizontally on an area < 1 sf (including openings and space between rails) located to produce the maximum load effect.
1. NOTE: Since cast iron, stainless steel and aluminum railings at LANL are seldom used, they are not addressed herein. If these materials are to be used on a given project, edit this Section as necessary to ensure compliance with IBC Chapters 20 and/or 22.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. Use the following four paragraphs to select the railing type (pipe or tube), connection types (welded or nonwelded), accessories and material (e.g., brackets, flanges, grout, cement, grout), surface preparation (e.g., galvanized, painted, primed), type of post anchorage to concrete or masonry (other options may be selected in PART 3), and, if applicable, design type (delegated or proprietary).
1. ***************************************************************************************
Fabrication and installation of ​​​​​​​​<< welded;  nonwelded;  either welded or nonwelded; or  None - N/A>>​​​​​​​​ steel ​​​​​​​​<< Pipe;  Round HSS; or  None - N/A>>​​​​​​​​ railing systems, including ​​​​​​​​<< posts;  top rails;  intermediate rails;  balusters;  infill panels;  wall brackets;  sleeves;  flanges;  fittings;  anchorages;  accessories;  expanded-metal infill panels;  perforated-metal infill panels;  woven-wire mesh infill panels;  anchoring cement;  nonshrink grout; and  _______>>​​​​​​​​.
Shop surface preparation and shop finishing of ​​<< galvanized;  primed;  painted;  high-performance coating;  galvanized prime coated; or  None - N/A>>​​ railing systems, including field touch-up.
​​​<< Post-installed;  Cast-in-place; and  None - N/A>>​​​ anchorage to concrete and masonry.
​<< Delegated design requirements;  Proprietary product design; or  Click here to select between delegated and proprietary product design if applicable to your project>>​.
1. ***************************************************************************************
1. Subcontractor might expect to find in this Section requirements that are specified in the following Sections.
1. Section ​​​<< 03 3001 - Reinforced Concrete>>​​​​: Execution requirements for placement of cast-in-place anchors specified in this section in concrete.
1. Section ​​<< 04 2220 - Reinforced Unit Masonry>>​​: Execution requirements for placement of cast-in-place anchors specified in this section in masonry.
1. Section ​​​​<< 05 1000 - Structural Steel Framing>>​​​​: Attachment ​​​​<< plates;  angles; and  _______>>​​​​ for steel stairs, including cast-in-place anchors.
1. Section ​​​​<< 05 5000 - Metal Fabrications>>​​​​.
1. Section ​<< 06 1000 - Rough Carpentry>>​: Wood studs and/ or backing for anchoring railings.
1. Section ​​​<< 09 6900 - Access Flooring>>​​​​: For railings included with access flooring.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section ​<< 01 4444 - Offsite Welding, Brazing and Joining Requirements>>​
Section ​<< 01 4455 - Onsite Welding, Brazing and Joining Requirements>>​​
Section ​<< 03 6000 - Grouting>>​
Section ​<< 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>​ 
Section ​<< 09 9100 - Painting>>​
REFERENCE STANDARDS
AISC 207 - Standard for Certification Programs.
AISC 326 - Detailing for Steel Construction.
ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
ASTM A510/A510M - Standard Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel, and Alloy Steel.
ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric).
ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.
ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Required Hardness, Solution Hardened, and Bake Hardenable.
ASTM A1011/A1011M - 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.
ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as Protective Coatings for Metal.
ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric Dimensions.
ASTM F1267 - Standard Specification for Metal, Expanded, Steel.
ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
ASTM F1941/F1941M - Standard Specification for Electrodeposited Coatings on Mechanical Fasteners, Inch and Metric.
ASTM F2329/F2329M - Standard Specification for Zinc Coating, Hot-Dip, Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded Fasteners.
AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.
AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification.
AWS D1.1/D1.1M - Structural Welding Code - Steel.
IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel AC172.
ICC (IBC) - International Building Code.
MPI # 77 - Epoxy, Gloss.
MPI #20 - Primer, Zinc Rich, Epoxy.
MPI #25 - Cleaner, Etching, for Galvanized Metal.
MPI #72 - Polyurethane, Two-Component, Pigmented, Gloss (MPI Gloss Level 6-7).
MPI #79 - Primer, Alkyd, Anti-Corrosive for Metal.
SSPC-PA 1 - Shop, Field, and Maintenance Coating of Metals.
SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic).
SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs, as required by the project.
1. ***************************************************************************************
COORDINATION
Coordinate the selection of shop primers with the topcoats to be applied. Follow the paint and coating manufacturers’ written recommendations to ensure primer and topcoat compatibility.
1. ***************************************************************************************
1. Retain the following paragraph if required by the project.
1. ***************************************************************************************
Coordinate the installation of railing anchorages. Provide setting drawings, templates, and instructions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors to be embedded in concrete or masonry. Deliver these items to the project site in time for proper installation.
1. ***************************************************************************************
1. Retain the following paragraph if required by the project.
1. ***************************************************************************************
Schedule installation so wall attachments are made only to completed walls. Do not support railings temporarily without consulting structural engineer of record to ensure his/her performance requirements are satisfied.
ACTION SUBMITTALS
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs, as required by the project
1. ***************************************************************************************
Product data for the following:
Manufacturer’s product lines of mechanically connected railings.
Railing brackets.
​<< Anchoring cement;  Paint products; and  None - N/A>>​.
1. ***************************************************************************************
1. Request PE-sealed drawings and structural calculations for the delegated design of handrails.
1. ***************************************************************************************
Shop Drawings<< (PE sign and seal required for Delegated Design); or  None - N/A>>: Include plans, elevations, sections, member sizes and thicknesses, connection details, clearances, tolerances, locations, anchored connections, weld symbols, finish callouts, and interfaces with adjacent construction.
1. ***************************************************************************************
1. Retain the following paragraph if applicable. Request PE-sealed drawings and structural calculations for the delegated design of handrails.
1. ***************************************************************************************
Structural Calculations<< (PE sign and seal required for Delegated Design); or  None - N/A>>: Demonstrate compliance with performance requirements provided in PART 2.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs when welding, brazing or joining is required.
1. Select the applicable offsite and onsite welding requirements.
1. ***************************************************************************************
Per the requirements of ​​​​​​<< Section 01 4444 - Offsite Welding, Brazing and Joining Requirements; and  Section 01 4455 - Onsite Welding, Brazing and Joining Requirements>>​​​​​​, submit
1. ******************************************************************************
1. When offsite only, omit submittals below regarding onsite welding. For high risk applications such as ML-1 or ML-2, add submittals for “Weld Filler Material Control Procedures” and “Filler Material Certified Material Test Reports (CMTRs)” when required.  Add “Post-Weld Heat Treatment Procedures” when required.
1. For Onsite welding use of LANL WPS/PQR is the default; coordinate usage with the LANL CWI; no submittal required.
1. For Onsite, welders are tested by LANL who will produce WPQR and track continuity; this includes brazing, bonding, and fusing; no submittal required.
1. ******************************************************************************
Welding Procedure Specification (WPS) and supporting Procedure Qualification Record (PQR).
Welder Performance Qualification Records (WPQR) including continuity.  
Inspector qualification records
Inspection procedures
Shop drawings with weld details/symbols
1. ***************************************************************************************
1. Retain the following paragraph if submission of physical samples for selection of finish, color, texture, and other properties is necessary.
1. ***************************************************************************************
Samples: For each type of exposed finish required.
Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
Fittings and brackets.
1. ***************************************************************************************
1. Retain the following paragraph if required by the project.
1. ***************************************************************************************
Sustainable Design Submittals
Manufacturer's Certificate: Certify products meet or exceed specified sustainable design requirements.
1. **********************************************************************
1. Edit material certifications list to suit products specified in this section and Project sustainable design requirements. Specific certificate submittal and supporting data requirements may be specified in LANL ESM Chapter 14 - Sustainable Design and Section ​<< 01 8113.13 - Sustainable Design>>​.
1. **********************************************************************
Materials Resources Certificates
Certify source and origin for ​​​<< salvaged; and  reused>>​​​ products.
Certify recycled material content for recycled content products.
Certify source for local and regional materials and distance from Project site.
Indoor Air Quality Certificates
Certify volatile organic compound content for each interior paint and coating.
Product Cost Data: Submit cost of products to verify compliance with Project sustainable design requirements. Exclude cost of labor and equipment to install products.
Provide cost data for the following product:
1. ******************************************************************************
1. 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 LANL ESM Chapter 14 - Sustainable Design.
1. ******************************************************************************
Salvaged products.
Reused products.
Products with recycled material content.
Local and regional products.
​<< ______>>​.
1. ***************************************************************************************
1. 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.
1. Retain the following Article, along with applicable paragraphs, as required by the project.
1. ***************************************************************************************
INFORMATIONAL SUBMITTALS
Welders' Qualification Statement:  Welders' certificates in accordance with <<AWS B2.1/B2.1M>> and dated within the previous ​<< 12 months; or  ____>>​.
Designer's Qualification Statement.
Fabricator's Qualification Statement.
1. ***************************************************************************************
1. Consider retaining next paragraph if primers are fully specified in this Section rather than in Section ​​<< 09 9100 - Painting>>​​.
1. ***************************************************************************************
Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
Research/Evaluation Reports: for load-bearing proprietary products, provide reports issued by ICC-ES or an equivalent independent third party.
QUALITY ASSURANCE
1. ***************************************************************************************
1. Retain the following paragraph if required by the project. For instance if the design drawings require further detailed design prior to fabrication (i.e.,  delegated design) or if a proprietary system is used.
1. ***************************************************************************************
Structural Designer Qualifications:  Professional Structural Engineer experienced in design of this work and licensed in the State of New Mexico, or personnel under direct supervision of such an engineer.
Prepare fabrication drawings in accordance with <<AISC 326>>. Do not reproduce contract drawings. Provide complete information for fabrication and erection of structural components, including bolt locations, types, and sizes; welds; member sizes and lengths; connection details; blocks; copes; and cuts. Use <<AWS A2.4>> standard welding symbols. Clearly indicate all deviations from contract drawings on the fabrication drawings and provide explanations for each deviation.
1. ***************************************************************************************
1. Coordinate the following paragraph with the “WPQR” paragraph in the Article Action Submittals. Select the applicable option and retain the appropriate subparagraph(s) where additional shop and/or field welding requirements apply.
1. ***************************************************************************************
Welder Qualifications:  Welding processes and welding operators qualified in accordance with <<AWS D1.1/D1.1M>> and dated no more than ​<< 12 months; or  ______>>​ before start of scheduled welding work. ​<< Comply with the following additional requirements:; or  None - N/A>>​ 
Shop: Refer to Section ​​​<< 01 4444 - Offsite Welding, Brazing and Joining Requirements>>​​​.
Field: Refer to Section ​​<< 01 4455 - Onsite Welding, Brazing and Joining Requirements>>​​.
1. ***************************************************************************************
1. Retain the following paragraph and applicable subparagraphs, as required by the project
1. ***************************************************************************************
Fabricator Qualifications:
A qualified steel fabricator that is certified by the American Institute for Steel Construction (AISC) under <<AISC 207>>.
A qualified steel fabricator that is accredited by the International Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance with <<IAS AC172>>.
A company specializing in manufacturing products specified in this section, with not less than ​​<< ten;  five;  three; or  _____>>​​ years of​​<<  documented; or  None - N/A>>​​ experience.
DELIVERY, STORAGE, AND HANDLING
Protect finishes from moisture, abrasion, and galvanic contact; store off ground in ventilated, dry conditions.
Deliver assemblies with temporary protective wrapping; keep tags identifying location/mark.
FIELD CONDITIONS
1. ***************************************************************************************
1. If possible, design railings so that they do not have to fit other construction.
1. ***************************************************************************************
Verify field dimensions and slopes prior to fabrication; adjust details to suit actual conditions without reducing code-required clearances or strength.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. **********************************************************************************************
PERFORMANCE REQUIREMENTS
1. ***************************************************************************************
1. NOTE: Ensure that handrail design meets loads of the applicable building code, OSHA, and ABA (and ADA if the facility also serves the public).
1. ***************************************************************************************
Comply with the applicable design load requirements of <<ASCE 7>> and <<ICC (IBC)>>.
Design handrails to resist a concentrated load of ​​<< 200 lb; or  _______>>​​ applied in any direction at any point on the top rail, or a uniform load of ​​<< 50 lb per foot; or  _______>>​​ applied in any direction along the top rail, whichever is more severe.
Design balusters, panel ﬁllers, and guardrail inﬁll components, including all rails except the handrail and the top rail, to resist a horizontally applied normal load of ​<< 50 lb; or  _______>>​ on an area not to exceed 12 inch by 12 inch.
Serviceability: Limit top-rail deflection under << 200 lb; or  _______>> concentrated load to << L/240;  3/8 inch max; and  _______>>, unless more stringent per code.
1. ***************************************************************************************
1. In most cases do not include the following paragraph. Design for thermal loads is typically not required for handrails unless they have very long plan dimensions and no provisions for thermal movement, such as expansion joints or slots. AISC guidance for building design recommends checking most heated or air-conditioned steel buildings with a 50–70 °F design temperature range. As a rule of thumb, provide expansion joints at approximately 600 ft intervals for symmetric, conditioned buildings, with shorter spacing for unheated structures, fixed bases, or irregular stiffness. This is guidance, not a requirement, but it highlights when temperature effects may control.
1. ***************************************************************************************
Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
Temperature Change: << Provide design Delta T>>.
METALS, GENERAL
Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
1. ***************************************************************************************
1. Retain the following paragraph and subparagraph, if applicable, as required by the project
1. ***************************************************************************************
Brackets and Flanges: ​​<< cast;  formed;  extruded;  stamped; or  machined>>​​ metal of same type of material and finish as supported rails unless otherwise indicated.
Provide type of bracket with << flange tapped for concealed anchorage to threaded hanger bolt; or  predrilled hole for exposed bolt anchorage>> and that provides 1-1/2-inch clearance from inside face of handrail to finished wall surface.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
STEEL
1. ***************************************************************************************
1. Retain the following paragraph if recycled content is required for LEED-NC, LEED-CI, or LEED-CS Credits MR 4.1 and MR 4.2. The USGBC allows a default value of 25 percent to be used for steel without documentation; higher percentages can be claimed if they are supported by appropriate documentation. The Steel Recycling Institute indicates that hollow structural shapes, pipe, and steel plates are made by the basic oxygen furnace method, which typically has 23 percent postconsumer recycled content and 1.5 percent preconsumer recycled content.
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; or  _______>>​ percent.
1. ***************************************************************************************
1. If HSS (vs. pipe) is the basis of design then retain paragraph below.
1. Per AISC 360, Gr. C is the preferred material specification for HSS. If greater strength is required, there are other ASTM designations permitted by AISC 360; however, their availability must be confirmed prior to specification.
1. For ASTM A500 Gr. C, select from the following Min.-Yield-Stress (Fy) options based on the required shape:
1. 46 ksi if round HSS is required.
1. 50 ksi if rectangular HSS is required.
1. HSS is furnished in terms of outside diameter. Ensure diameter selected complies with ABA/ADA requirements as applicable.
1. ***************************************************************************************
Round HSS: <<ASTM A500/A500M>>, Gr. C, << 46-ksi minimum yield stress;  50-ksi minimum yield stress; or  ___>>.
1. ***************************************************************************************
1. If pipe (vs. HSS) is the basis of design then retain paragraph below.
1. Per AISC 360, ASTM A53 Gr B is the sole material specification for pipe; Fy = 35 ksi.
1. With regard to Weight/ Schedule, pipe is available in the following weight classes: Std (Standard = Schedule 40), x-Strong (Extra Strong = Sch. 80), and xx-Strong (Double-extra Strong).
1. Std.-weight pipe is furnished in terms of inside diameter (i.e., STD pipe 1-1/2 has approx. 1-1/2” inside diameter). The outside diameter of x-strong-weight pipe is approx. the designation/ shape (i.e., pipe 1-1/2 x-strong has approx. 1-1/2” outside diameter). Ensure diameter selected complies with ABA/ADA requirements as applicable.
1. ***************************************************************************************
Pipe: <<ASTM A53/A53M>>, Grade B, << Standard;  Extra Strong;  Double-extra Strong; or  ______>>.
Plates, Shapes, and Bars: <<ASTM A36/A36M>>.  
Expanded Metal: <<ASTM F1267>>, << Type I (expanded);  Type II (expanded and flattened); or  _______>>, Class 1 (uncoated).
1. ******************************************************************************
1. Style designations in subparagraph below indicate size. 3/4 number 13 has openings approx. ¾” x 1-1/2“ & is 0.09” to 0.10” thick; 1-1/2 number 10 has openings approx. 1” x 2-1/2” and is 0.13” to 0.142” thick.
1. ******************************************************************************
Style Designation:  ​<< 3/4 number 13;  1-1/2 number 10; or  _______>>​.
Perforated Metal: Cold-rolled steel sheet, <<ASTM A1008/A1008M>>, or hot-rolled steel sheet, <<ASTM A1011/A1011M>>, commercial steel Type B, ​<< 0.060 inch; or  _______>>​​​ thick​<< , with 1/4-inch holes 3/8 inch o.c. in staggered rows; or  None - N/A>>​.
Basis-of-Design Product: Provide product with perforations matching ​<< product indicated on Drawings; or  Insert manufacturer's name; product name or designation>>​.
Perforated Metal: Galvanized-steel sheet, <<ASTM A653/A653M>>, G90 coating, commercial steel Type B, ​<< 0.064 inch; or  ______>>​ thick, ​<< with 1/4-inch holes 3/8 inch o.c. in staggered rows;  with 1/8-by-1-inch round end slotted holes in staggered rows; or  ______>>​.
Basis-of-Design Product: Provide product with perforations matching ​<< product indicated on Drawings; or  Insert manufacturer's name; product name or designation>>​.
Woven-Wire Mesh: Intermediate-crimp, << diamond;  square; or  _______>> pattern, 2-inch woven-wire mesh, made from 0.134-inch diameter wire complying with <<ASTM A510/A510M>>.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
FASTENERS AND ANCHORS
General: Provide the following:
Ungalvanized-Steel Railings: Plated steel fasteners complying with <<ASTM B633>> or <<ASTM F1941/F1941M>>, Class Fe/Zn 5 for zinc coating.
1. ******************************************************************************
1. Many fasteners, such as small-diameter machine screws, are not available hot-dip galvanized.
1. ******************************************************************************
Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel fasteners complying with <<ASTM A153/A153M>> or <<ASTM F2329/F2329M>> for zinc coating.
1. ******************************************************************************
1. Retain subparagraph below if exposed fasteners are allowed, especially with color anodic finish.
1. ******************************************************************************
Exposed Fasteners: Tamper-resistant heads where indicated; match railing finish.
1. ***************************************************************************************
1. Select option in paragraph below based on the importance of the fasteners in question to the structural design. For example, the 1st option must be retained if these fasteners are part of the load path associated w/ live loads stipulated in IBC Ch. 16 for handrails & guards, etc.
1. ***************************************************************************************
Fasteners for Anchoring Railings to Other Construction: ​​<< Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated;  Provide  _______  for anchoring railings to other types of construction indicated; or  _______>>​​.
Fasteners for Interconnecting Railing Components
Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
1. ******************************************************************************
1. Do not use or revise the subparagraph below if another type of head is required or is standard with system selected.
1. ******************************************************************************
Provide << Phillips;  Tamper-resistant;  Square or hex socket; or  _______>> flat-head machine screws for exposed fasteners unless otherwise indicated.
1. ***************************************************************************************
1. If Project requires the use of post-installed (P-I) anchors then the EOR is required to perform a design calc(s), specify the associated product(s) in Section ​<< 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>​ & provide detail(s) on Project drawings. Ensure all of the above consider use in exterior vs. interior locations in accordance w/ the applicable ICC-ES ESR (or similar).
1. Omit paragraph if P-I anchors are N/A.
1. ***************************************************************************************
Post-Installed Anchors: Provide anchors indicated and specified in Section << 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>>.
Cast-in Anchor Rods: <<ASTM F1554>>, Grade << 36; or  55>>​, with nuts and washers per <<ASTM A563/A563M>> and <<ASTM F436/F436M>>; provide templates.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
MISCELLANEOUS MATERIALS
Welding Rods and Bare Electrodes: Comply with <<AWS D1.1/D1.1M>>.
Etching Cleaner for Galvanized Metal: Complying with <<MPI #25>>.
Galvanizing Repair Paint: High-zinc-dust-content paint complying with <<SSPC-Paint 20>> and compatible with paints specified to be used over it.
1. ***************************************************************************************
1. Retain 1 or more of 4 primer paragraphs below "Universal Shop Primer" paragraph specifies a typical primer for painted finishes that provides minimum protection to steel. "Epoxy Zinc-Rich Primer" paragraph specifies a typical primer for high-performance coating.
1. ***************************************************************************************
Shop Primers: Provide primers that comply with ​<< Section 09 9100 - Painting; or  _______>>​.
Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with <<MPI #79>> and compatible with topcoat.
Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with <<MPI #20>> and compatible with topcoat.
Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
Intermediate Coats and Topcoats: Provide products that comply with ​<< Section 09 9100 - Painting; or  _______>>​.
Epoxy Intermediate Coat: Complying with <<MPI # 77>> and compatible with primer and topcoat.
Polyurethane Topcoat: Complying with <<MPI #72>>​ and compatible with undercoat.
Bituminous Paint: Cold-applied asphalt emulsion complying with <<ASTM D1187/D1187M>>.
1. ***************************************************************************************
1. Retain the following two paragraphs if required by the project. Retain one or both.
1. "Grout" paragraph must be used for “structural purposes (i.e., the anchorage in question is part of a load path),” & can be used for nonstructural purposes.
1. If this Section is edited for use w/ aluminum handrails or railings, & grout is required, ensure that a cement-based grout isn't used. An epoxy grout must be used in such applications to preclude adverse reaction between aluminum & cement.
1. "Anchoring Cement" paragraph can only be used for nonstructural purposes.
1. ***************************************************************************************
Nonshrink, Nonmetallic Grout: Provide grout specified in Section << 03 6000 - Grouting>>.
Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
Water-Resistant Product: << At exterior locations; and  where indicated>> provide formulation that is resistant to erosion from water exposure without needing protection by a sealer or waterproof coating and that is recommended by manufacturer for exterior use.
1. ***************************************************************************************
1. Retain the paragraphs and subparagraphs of the following Article that apply to the Project.
1. ***************************************************************************************
FABRICATION
General: Fabricate railings in accordance with the design drawings, including dimensions, member sizes, spacing, details, finish, and anchorage, ensuring they meet or exceed the minimum structural load requirements.
Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation. Use connections that maintain structural value of joined pieces.
Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
Form work true to line and level with accurate angles and surfaces.
Fabricate connections that are exposed to weather in a manner that excludes water. Provide weep holes where water may accumulate.
Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
1. ***************************************************************************************
1. Choose the applicable option(s) in the following paragraph.
1. ***************************************************************************************
Connections: Fabricate railings with ​​​​<< welded;  nonwelded; or  either welded or nonwelded>>​​​​ connections unless otherwise indicated.
1. ***************************************************************************************
1. "Welded Connections" paragraph below is generally applicable to exposed welding of steel (and stainless steel).
1. ***************************************************************************************
Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. Weld all around at connections, including at fittings.
Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
Obtain fusion without undercut or overlap.
Remove flux immediately.
At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.
1. ***************************************************************************************
1. Retain the following paragraph if applicable.
1. ***************************************************************************************
Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.
1. ******************************************************************************
1. Subparagraph below is an alternative to concealed mechanical fasteners and fittings.
1. ******************************************************************************
Fabricate splice joints for field connection using an epoxy structural adhesive if this is manufacturer's standard splicing method.
Form Changes in Direction as Follows
1. ******************************************************************************
1. Retain one of four subparagraphs below. 2nd subparagraph allows fabricator to choose radius of bends. 3rd is for flush (zero-radius) bends. 4th is for radii that are indicated on Drawings.
1. ******************************************************************************
As detailed.
1. *** OR ***
​<< By bending; or  by inserting prefabricated elbow fittings>>​.
1. *** OR ***
​​<< By flush bends; or  by inserting prefabricated flush-elbow fittings>>​​.
1. *** OR ***
​​<< By radius bends of radius indicated; or  by inserting prefabricated elbow fittings of radius indicated>>​​.
1. ***************************************************************************************
1. Retain paragraph below if bending is allowed or required.
1. ***************************************************************************************
For changes in direction made by bending, use jigs to produce uniform curvature for each repetitive configuration required. Maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
Close exposed ends of railing members with prefabricated end fittings.
Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.
1. ***************************************************************************************
1. Retain the following paragraph if required by the project.
1. ***************************************************************************************
Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
1. ******************************************************************************
1. Retain subparagraph below if any railings are supported from plaster or gypsum board walls.
1. ******************************************************************************
At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers or other means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and crushing of substrate.
1. ***************************************************************************************
1. Omit the following paragraph if railings are not anchored to concrete or masonry.
1. ***************************************************************************************
Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage devices with supporting structure.
1. ***************************************************************************************
1. Omit the first paragraph if posts are not set in concrete or are set without sleeves. Omit the second paragraph if removable railing posts are not used.
1. Change steel to stainless steel (SS) in the following paragraphs if this Section is edited to include SS handrails or railings with posts set in concrete or with posts set in sleeves.
1. ***************************************************************************************
For railing posts set in concrete, provide steel sleeves not less than 6-inches long with inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal plate forming bottom closure.
For removable railing posts, fabricate slip-fit sockets from steel HSS or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height. Provide socket covers designed and fabricated to resist being dislodged.
Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated. Fabricate from same metal as railings.
1. ***************************************************************************************
1. Select one of the next three paragraphs on infill panels. The indicated materials satisfy the “4-in. sphere” requirement of the IBC guard-opening limitation (Paragraph 1015.4). Be aware that additional requirements, exceptions, and provisions for guard infill and other guard-opening conditions may also apply.
1. ***************************************************************************************
Expanded-Metal Infill Panels: Fabricate infill panels from expanded metal made from same metal as railings in which they are installed.
Edge panels with U-shaped channels made from metal sheet, of same metal as expanded metal and not less than 0.043 inch thick.
Orient expanded metal with long dimension of diamonds << parallel to top rail;  perpendicular to top rail;  horizontal;  vertical;  as indicated on Drawings; or  _______>>.
1. *** OR ***
Perforated-Metal Infill Panels: Fabricate infill panels from perforated metal made from ​<< steel;  galvanized steel;  same metal as railings in which they are installed; or  _______>>​.
Edge panels with U-shaped channels made from metal sheet, of same metal as perforated metal and not less than 0.043 inch thick.
Orient perforated metal with pattern << parallel to top rail;  perpendicular to top rail;  horizontal;  vertical;  as indicated on Drawings; or  _______>>.
1. *** OR ***
Woven-Wire Mesh Infill Panels: Fabricate infill panels from woven-wire mesh crimped into 1-by-1/2-by-1/8-inch metal channel frames. Make wire mesh and frames from same metal as railings in which they are installed.
Orient wire mesh with << diamonds vertical;  diamonds perpendicular to top rail;  wires perpendicular and parallel to top rail;  wires horizontal and vertical;  as indicated on Drawings; or  _______>>.
1. ***************************************************************************************
1. Retain the following paragraph if protection against objects falling over the edge of traffic surfaces is required.
1. Per OSHA 1910.23(c), this is mandatory—not optional—when applicable to open-sided floors or platforms more than 4 ft above adjacent floors or ground. If the requirement applies, include provisions regarding the toe board itself as indicated or added to the paragraph below.
1. ***************************************************************************************
Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and platforms. Fabricate to dimensions and details indicated.
Tolerances:
Alignment/Plumb: ±1/8 inch in 12 feet (3 mm in 3.7 m).
Offset at Joints: 1/32 inch (0.8 mm) max at finished surfaces.
Handrail Height: ±1/4 inch (6 mm).
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs, as required by the project.
1. ***************************************************************************************
SURFACE PREPARATION
1. ***************************************************************************************
1. Retain the following paragraph for nongalvanized railings.
1. ***************************************************************************************
Uncoated/ Prime-Painted Work: Clean, remove oil and scale; prepare to <<SSPC-SP 6/NACE No.3>>.
Shop primed galvanized work: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
STEEL FINISHES
Galvanized Railings
1. ******************************************************************************
1. Select N/A in the choice field of the following subparagraph if all railings, interior and exterior, are galvanized. Retain the second option if only certain steel railings are galvanized, and indicate the locations of galvanized railings on the Drawings.
1. ******************************************************************************
Hot-dip galvanize ​​​<< exterior;  indicated; and  None - N/A>>​​​ steel railings, including hardware, after fabrication.
Comply with <<ASTM A123/A123M>>​ for hot-dip galvanized railings.
Comply with <<ASTM A153/A153M>> for hot-dip galvanized hardware.
1. ******************************************************************************
1. Retain subparagraph below if galvanized railings are painted.
1. ******************************************************************************
Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
1. ******************************************************************************
1. Usually retain subparagraph below for railings hot-dip galvanized after fabrication.
1. ******************************************************************************
Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.
Miscellaneous finishes:
For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components
For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves; however, galvanize anchors to be embedded in exterior concrete or masonry.
Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise indicated. Comply with requirements in <<SSPC-PA 1>>​ for shop painting. Primer need not be applied to surfaces to be embedded in concrete or masonry.
1. ******************************************************************************
1. Omit subparagraph below if only 1 shop primer for uncoated steel is specified.
1. Note that 4th option (2nd option in 2nd choice field) pertains to the use of a high-performance-painting section, which, if applicable, will have to be created “outside” of the LANL Master Spec (since no such sect. exists therein).
1. ******************************************************************************
Shop prime uncoated railings with ​​​<< universal shop primer; or  primers specified in Section  09 9100 - Painting>>​​​ unless ​​​<< zinc-rich primer is; or  primers specified in Section  ___  are>>​​​ indicated.
Shop-Painted Finish: Comply with Section ​<< 09 9100 - Painting>>​.
Color: << As indicated by manufacturer's designations;  Match EOR's sample;  As selected by EOR from manufacturer's full range; or  _______>>.
1. ***************************************************************************************
1. If retaining "High-Performance Coating" paragraph below, also retain "Primer Application" paragraph.
1. ***************************************************************************************
High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-coated surfaces. Comply with coating manufacturer's written instructions and with requirements in <<SSPC-PA 1>> for shop painting. Apply at spreading rates recommended by coating manufacturer.
Color: << As indicated by manufacturer's designations;  Match EOR's sample;  As selected by EOR from manufacturer's full range; or  _______>>.
PART 3 - EXECUTION
EXAMINATION
1. ***************************************************************************************
1. Omit the following paragraph if no handrails are attached to plaster or gypsum board assemblies.
1. ***************************************************************************************
Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements are clearly marked for Installer. Locate reinforcements and mark locations if not already done.
Verify substrates are properly constructed, cured, and ready to receive railings, with tolerances adequate for plumb and level installation. Do not begin installation until all unacceptable conditions are corrected.
INSTALLATION, GENERAL
Install in accordance with approved shop drawings and manufacturer instructions; true, plumb, level, rigid and free from distortion or defects detrimental to appearance or performance.
Coordinate setting of embedded items with related trades; provide templates and placement diagrams.
1. ***************************************************************************************
1. Retain the following paragraph if required by the project.
1. ***************************************************************************************
Fit exposed connections together to form tight, hairline joints.
Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
Do not weld, cut, or abrade surfaces of railing components that are coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
1. ******************************************************************************
1. Revise 2 subparagraphs below if closer tolerances are required. Both are from National Association of Architectural Metal Manufacturers' "Pipe Railing Systems Manual.”
1. ******************************************************************************
Set posts plumb within a tolerance of 1/16 inch in 3 feet.
Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.
Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials. Provide dielectric separators where dissimilar metals contact (e.g., stainless fasteners, aluminum adjacent work).
1. ******************************************************************************
1. Omit the following subparagraph if aluminum is not used/present. Fresh grout, concrete, and mortar are highly alkaline (pH ~12–13) because of calcium hydroxide. Aluminum is very sensitive to high-pH environments. Its protective oxide film can dissolve in strong alkaline solutions, leaving bare metal exposed. In contact with wet cementitious materials, aluminum can undergo alkaline corrosion, producing hydrogen gas and aluminum hydroxides. This can cause pitting, loss of cross-section, and weakening over time. Once concrete or grout has fully cured and dried, the risk is reduced, but moisture ingress (e.g., from rain, condensation, or ground contact) can restart the corrosive process. Thus Using aluminum directly embedded in or touching fresh concrete/masonry is generally not recommended unless it is well-protected (e.g., coated, anodized, or isolated by a barrier).
1. Many woods contain tannins and organic acids. These can react with aluminum, especially under damp conditions, leading to staining and localized corrosion. Pressure-treated lumber is often impregnated with copper-based preservatives (such as alkaline copper quaternary, ACQ). Copper ions accelerate galvanic corrosion of aluminum — this is a serious incompatibility. If aluminum contacts dry, untreated wood in an indoor environment, the risk is low. But in moist or exterior environments, corrosion risks increase.
1. Mitigation Strategies include (a) Isolation Layers: Use non-conductive barriers such as epoxy coatings, bituminous paint, plastic gaskets, or sealants between aluminum and concrete/wood; (b) Environmental Control: Keeping the assembly dry is key. Moisture is the enabler of all these corrosion processes.
1. ******************************************************************************
Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in contact with grout, concrete, masonry, wood, or dissimilar metals.
Expansion and Movement: Provide slip joints or sleeves as detailed; do not restrain thermal movement.
1. ***************************************************************************************
1. Retain the following two paragraphs if applicable.
1. ***************************************************************************************
Adjust railings before anchoring to ensure matching alignment at abutting joints.
Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.
RAILING CONNECTIONS
1. ***************************************************************************************
1. Omit 1st or 2nd paragraph below unless both methods are required. If both mechanical and welded connections are required, indicate locations of each on Drawings.
1. ***************************************************************************************
Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing components. Seal recessed holes of exposed locking screws using plastic cement filler colored to match finish of railings.
Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with requirements for welded connections in Article "Fabrication" in PART 2 whether welding is performed in the shop or in the field.
1. ***************************************************************************************
1. Omit paragraph below if no expansion joints are required, or revise to suit Project. Indicate locations on Drawings based on temperature changes expected and coefficient of expansion of metals involved.
1. ***************************************************************************************
Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint within 6 inches of post.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
POST ANCHORING
Cast-in-place anchor: Set anchor rods with templates; maintain required edge distances, projections, and installation tolerances.
Post-Installed Mechanical/Adhesive: follow the installation requirements of Section << 05 0520 - Post-Installed Concrete and Grouted Masonry Anchors - Normal Confidence>> and the manufacturer's printed installation instructions.
1. ***************************************************************************************
1. Retain type(s) of anchorage in this Article to suit Project.
1. Retain 1 of 2 paragraphs below, or omit both if no posts in concrete. Coordinate with products selected in Part 2.
1. ***************************************************************************************
Use metal sleeves preset and anchored into concrete for installing posts. After posts are inserted into sleeves, fill annular space between post and sleeve with ​​​<< nonshrink, nonmetallic grout; or  anchoring cement>>​​​, mixed and placed to comply with anchoring material manufacturer's written instructions.
1. ***OR***
Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and concrete with ​​​<< nonshrink, nonmetallic grout; or  anchoring cement>>​​​​, mixed and placed to comply with anchoring material manufacturer's written instructions.
1. ***************************************************************************************
1. Retain 1 of 2 paragraphs below if retaining either concrete anchorage method above.
1. ***************************************************************************************
Cover anchorage joint with flange of same metal as post, ​<< welded to post after placing anchoring material; or  attached to post with set screws>>​.
1. ***OR***
Leave anchorage joint exposed with ​<< 1/8-inch buildup, sloped away from post; or  anchoring material flush with adjacent surface>>​​.
1. ***************************************************************************************
1. Revise paragraph below if posts are welded directly to supports.
1. ***************************************************************************************
Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
Weld flanges to post and bolt to metal supporting surfaces.
1. ***************************************************************************************
1. Retain paragraph below if applicable.
1. ***************************************************************************************
Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.
1. ***************************************************************************************
1. Retain the following Article, along with applicable paragraphs and subparagraphs, as required by the project.
1. ***************************************************************************************
ATTACHING RAILINGS
1. ***************************************************************************************
1. Omit the first two paragraphs below if railing ends are not returned to walls.
1. ***************************************************************************************
Anchor railing ends at walls with round flanges anchored to wall construction and ​​<< welded to railing ends; or  connected to railing ends using nonwelded connections>>​​.
Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and ​​<< welded to railing ends; or  connected to railing ends using nonwelded connections>>​​.
Attach railings to wall with wall brackets<< , except where end flanges are used.; or  None - N/A>> Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
Secure wall brackets and railing end flanges to building construction as follows:
For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
For hollow masonry anchorage, use toggle bolts.
For wood stud partitions, use hanger or lag bolts set into studs or wood backing between studs. Coordinate with carpentry work to locate backing members.
1. ******************************************************************************
1. Retain 1 of 3 subparagraphs below if using steel studs.
1. ******************************************************************************
For steel-framed partitions, use hanger or lag bolts set into << fire-retardant-treated; or  None - N/A>> wood backing between studs. Coordinate with stud installation to locate backing members.
1. *** OR ***
For steel-framed partitions, use self-tapping screws fastened to steel framing or to concealed steel reinforcements.
1. *** OR ***
For steel-framed partitions, use toggle bolts installed through flanges of steel framing or through concealed steel reinforcements.
ADJUSTING AND CLEANING
Clean by washing thoroughly with clean water and soap and rinsing with clean water.
1. ***************************************************************************************
1. Retain paragraph below if touchup painting is included in this Section.
1. ***************************************************************************************
Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with <<SSPC-PA 1>> requirements for touching up shop-painted surfaces.
Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.
1. ***************************************************************************************
1. Retain paragraph below if touchup painting is specified in Division 09 Sections.
1. ***************************************************************************************
Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in ​​<< Section 09 9100 - Painting; or  Section  _______  High-Performance Coatings>>​​.
Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with <<ASTM A780/A780M>>.
PROTECTION
Protect completed railings from damage until Substantial Completion; provide temporary barriers as needed.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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