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SECTION 05 5213 
PIPE AND TUBE RAILINGS
**********************************************************************************************************
LANL MASTER SPECIFICATION

Word file at http://engstandards.lanl.gov 
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.

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.

The ESM Chapter 5, Part II, para. 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 para. 7.0/Chapter 22 provisions are complied with on a given project. 

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.
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.  Apply these loads non-simultaneously to produce maximum stresses:   

· Guard Top Rail and Handrail Concentrated Load: 200 pounds applied at any point in any
     direction.  
-    Guard Top Rail Uniform Load: 50 pounds per linear foot applied in any direction.  

-    Intermediate Rails, Panels, and Baluster Concentrated Load: 50 pounds applied to 1 sf area.

NOTE:  Since 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 Chapter 22.
**********************************************************************************************************
PART 1 GENERAL

1.1 SUMMARY

A. Section includes steel [pipe] [tube] railings, balusters, and fittings; and [handrails] [plastic covered handrails].

1.2 Related Sections:
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 03 6000 – Grout:  All requirements for grout used for attachment plates.

D. Section 05 0520 Post-installed Concrete and Grouted-Masonry Anchors – Normal Confidence   

E. Section 05 1000 – Structural Metal Framing: Attachment [plates] [angles] [and] [________] for steel stairs, including cast-in-place anchorage.  
F. Section 04 2220 – Reinforced Unit Masonry: Execution requirements for placement of anchors specified in this section in masonry.  

G. Section [___] – [____________]: Execution requirements for placement of anchors specified in this section in [________] wall construction.  

H. Section 06 1000 – Rough Carpentry:  Wood blocking for anchoring railings.

I. Section 09 9100 - Painting: Paint finish.

1.3 REFERENCES

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

******************************************************************************************************
A. ASTM International:
1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.

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

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

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

5. ASTM A513 - Standard Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing.

6. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
7. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dipped Galvanized Coatings.

8. 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

9. 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

10. ASTM B177 - Standard Guide for Chromium Electroplating on Steel for Engineering Use.

11. ASTM F1267 - Standard Specification for Metal, Expanded, Steel
B. American Welding Society:

1. AWS D1.1 - Structural Welding Code - Steel.

C. Green Seal:
1. GS-11 - Environmental Criteria for Anti-Corrosive Paints.

D. International Code Council

1. IBC – International Building Code

E. National Association of Architectural Metal Manufacturers:

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

F. National Ornamental & Miscellaneous Metals Association:
1. NOMMA Guideline 1 - Joint Finishes.

G. The Society for Protective Coatings:
1. SSPC PA 1 - Shop, Field, and Maintenance Painting of Steel.

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

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination

1. 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.

2. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for installation.

B. Scheduling

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.

1.5 SUBMITTALS

A. Action Submittals / Informational Submittals.

1. Product data:  For the following:

a. Manufacturer’s product lines of mechanically connected railings.

b. Railing brackets.

c. Paint products.

2. Shop drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.

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

*********************************************************************************************************
3. Samples: Submit [two] [________], [________] inch long samples of handrail. Submit [two] [________] samples, of [elbow] [Tee] [wall bracket] [escutcheon] [and] [end stop].

4. Certificates:

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

1.6 SUSTAINABLE DESIGN SUBMITTALS

A. 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 Section 01 8113.13 (when used)
*******************************************************************************************************
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.

B. 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 cost data requirements are specified in Section 01 8113.13.
*********************************************************************************************************
a. Salvaged products.

b. Reused products.

c. Products with recycled material content.

d. Local and regional products.

e. [____________________.]

1.7 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.

***************************************************************************************************
Retain B if shop or field welding is required.  

***************************************************************************************************
A. Retain "Welding Qualifications" paragraph(s) below if shop or field welding is required.  If retaining, also retain "Welding certificates" Paragraph in "Submittals" Article.

Retain first paragraph below if only one AWS standard is applicable.  Retain second paragraph if more than one AWS standard is referenced.

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code – Steel for 3G & 4G positions."
C. Finish joints in accordance with NOMMA Guideline 1.

D. Sustainable Design Requirements:
*********************************************************************************************************
Edit sustainable design requirements to suit content of this section and Project sustainable design requirements specified in Section 01 8113.13.
*********************************************************************************************************
1. Recycled content materials: Furnish materials with recycled content [including:] [.]

*********************************************************************************************************
List materials specified in this section required to have recycled content in the following chart. Indicate minimum recycled content when recycled percentage is determined by design team.

*********************************************************************************************************
	Material
	Minimum Recycled Content (Percent)

	
	Post Consumer
	Pre Consumer

	
	
	


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

*********************************************************************************************************
List materials specified in this section required to have recycled content in the following paragraph when recycled percentage is determined by Contractor.

*********************************************************************************************************
a. [____________________.]

2. Regional materials: Furnish materials extracted, processed, and manufactured within 500 miles of Project site [including:] [.]

*********************************************************************************************************
List materials specified in this section required to be regional materials.

*********************************************************************************************************
a. [____________________.]

*********************************************************************************************************
Include the following paragraph only when cost of acquiring specified standards is justified.

*********************************************************************************************************
E. Maintain [one copy] [[________] copies] of [each] document on site.

1.8 FIELD OR SITE CONDITIONS

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

Retain A if railings have to fit other construction.

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

B. If possible, design railings so that they do not have to fit other construction, and delete this article.

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

B. Code Requirements:

1. Opening limitations.  Open guards shall have balusters or ornamental patterns such that a 4-inch diameter sphere cannot pass through any opening up to a height of 34 inches.  From a height of 34 inches to 42 inches above the adjacent walking surfaces, a sphere 8 inches in diameter shall not pass.
2. The triangular openings formed by the riser, tread, and bottom rail at the open side of a stairway shall be of a maximum size such that a sphere of 6 inches in diameter cannot pass through the opening.
3. At elevated walking surfaces for access to and use of electrical, mechanical or plumbing systems or equipment, guards shall have balusters or be of solid materials such that a sphere with a diameter of 21 inches cannot pass through any opening.
4. In areas that are not open to the public within occupancies in IBC Group I-3, F, H, or S, balusters, horizontal intermediate rails, or other construction shall not permit a sphere with a diameter of 21 inches to pass through any opening.
C. Thermal Movements of Exterior Railings:  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.

D. Control of Corrosion of Exterior Railings:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
PART 2 PRODUCTS

2.1 MATERIALS

A. Metals, General

1. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.

2. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

B. Steel

**************************************************************************************************
Retain A 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] percent.

C. Handrails and Railings
*************************************************************************************
In this article, list fabricators acceptable for this Project.

*************************************************************************************
1. Manufacturers:
a. [Blumcraft of Pittsburgh] Model [________].

b. [Hollaender Manufacturing Co.] Model [________].

c. [Superior Aluminum Products, Inc.] Model [________].

d. [____________________] Model [________].

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

*************************************************************************************
D. Steel Railing System Components
*********************************************************************************************************
The first three paragraphs below are to be select and edited for custom fabricated railings.

ASTM A513 tubing is furnished by actual outside diameter. Hollow structural sections and pipe are furnished by nominal inside diameter that may not meet dimensional tolerances for ADA compliance.

*********************************************************************************************************
1. Tubing: ASTM A513, Type 5, minimum 50 ksi yield strength.

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

2. Hollow Structural Sections: [ASTM A500, Grade B.] [ASTM A501.]

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

3. Pipe: [[ASTM A53, Grade B], [________] Schedule [40] [________].] [____________________.]

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

*********************************************************************************************************
For proprietary specifying, delete the paragraphs above and edit the following paragraph.

*********************************************************************************************************
4. Rails [and Posts]: [________] inch [diameter] [square] steel [tubing] [hollow structural sections] [pipe]; [welded] [threaded] joints.

5. [Posts: [________] inch [diameter] [square] steel [tubing] [hollow structural sections] [pipe]; [welded] [threaded] joints].

6. Fittings: Elbows, T-shapes, wall brackets, escutcheons; [cast] [machined] steel.

7. Mounting: [Adjustable] brackets and flanges, [with steel inserts for casting in concrete] [with steel brackets for embedding in masonry]. [Prepare backing plate for mounting in [________] wall construction.]

8. Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing.

9. Splice Connectors: Steel [concealed spigots] [welding collars] [threaded collars].

10. Plastic handrail Cover: Extruded PVC, [________] profile, [________] color [as selected].

11. Expanded Metal:  ASTM F 1267, [Type I (expanded)] [Type II (expanded and flattened)], Class 1 (uncoated).

*********************************************************************************************************
Style designations in subparagraph below indicate size.  3/4 number 13 has openings approximately 3/4 by 1-1/2 inches and is 0.09 to 0.10 inch thick; 1-1/2 number 10 has openings approximately 1 by 2-1/2 inches and is 0.13 to 0.142 inch thick

*********************************************************************************************************
a. Style Designation:  [3/4 number 13] [1-1/2 number 10].

12. Perforated Metal:  Cold-rolled steel sheet, ASTM A 1008, or hot-rolled steel sheet, ASTM A 1011, commercial steel Type B, [0.060 inch ] thick, [with 1/4-inch holes 3/8 inch  o.c. in staggered rows].

13. Perforated Metal:  Galvanized-steel sheet, ASTM A 653, G90 coating, commercial steel Type B, [0.064 inch ] 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].

a. Basis-of-Design Product:  Provide product with perforations matching <Insert manufacturer's name; product name or designation>.

14. Woven-Wire Mesh:  Intermediate-crimp, [diamond] [square] pattern, 2-inch woven-wire mesh, made from 0.135-inch nominal diameter wire complying with ASTM A 510.

2.2 FABRICATION

A. Fit and shop assemble components in largest practical sizes for delivery to site.

B. Fabricate components with joints tightly fitted and secured. Furnish spigots and sleeves to accommodate site assembly and installation.

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

D. Supply components required for anchorage of fabrications. Fabricate anchors and related components of same material and finish as fabrication, except where specifically noted otherwise.

*************************************************************************************
Select one or both of the following paragraphs.

*************************************************************************************
E. Exterior Components: Continuously seal joined pieces by [intermittent welds and plastic filler.] [continuous welds.] Drill condensate drainage holes at bottom of members at locations not encouraging water intrusion.

F. Interior Components: Continuously seal joined pieces by [intermittent welds and plastic filler.] [continuous welds.]

G. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

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

*************************************************************************************
Guideline includes four joint finishes:
Joint Finish 1 - No evidence of a weld.

Joint Finish 2 - Completely sanded joint.

Joint Finish 3 - Partially dressed weld with spatter removed.

Joint Finish 4 - Good quality undressed weld with minimal spatter.

*************************************************************************************
H. Exposed Welded Joints: NOMMA Guideline 1, Joint Finish [________].

I. Accurately form components [to suit stairs and landings,] to each other and to building structure.

J. Accommodate for expansion and contraction of members and building movement without damage to connections or members.

K. [Furnish continuous plastic handrail cover. Heat weld joints and trim smooth.]

L. [Coordinate installation of wood handrail with Section [________].]

2.3 FINISHES

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

*************************************************************************************************************
A. Galvanizing: ASTM A123; hot dip galvanize after fabrication.

B. Touch-Up Primer for Galvanized Surfaces: [SSPC Paint 20 [Type I Inorganic] [Type II Organic] zinc rich.] [____________________.]

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

************************************************************************************************************
1. [Interior] Anti-Corrosive Paints: Maximum volatile organic compound content in accordance with Green Seal GS-11.

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

*************************************************************************************************************
Select one of the following paragraphs for primer type required. Select primer compatible with finishing material.

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

D. 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.

*************************************************************************************************************
1. [Interior] Anti-Corrosive Paints: Maximum volatile organic compound content in accordance with Green Seal GS-11.

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

E. Shop Prefinishing: [Enameled] [Epoxy coated] [________] to [________] color [as selected].

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

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

G. Shop Finishing Methods

1. Finishes, general

a. Comply with NAAMM AMP 500 – 505 for recommendations for applying and designating finishes.

b. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

********************************************************************************************
Delete C if no variable finishes, such as color-anodized aluminum, are used. ************************************************************************************************
Delete first paragraph below if no variable finishes, such as color-anodized aluminum, are used.

c. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if approved by LANL.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are approved by LANL and are assembled or installed to minimize contrast.

******************************************************************************************
Retain D if exposed fasteners are allowed, especially with color anodic finish.

******************************************************************************************
Retain paragraph below if exposed fasteners are allowed, especially with color anodic finish.

d. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify field conditions are acceptable and are ready to receive work.

B. Verify concealed blocking and reinforcement is installed and correctly located to receive wall mounted handrails.

3.2 PREPARATION

A. Clean and strip [primed steel items to bare metal] [aluminum] where site welding is required.

B. Supply items required to be [cast into concrete] [and] [or] [embedded in masonry] [placed in partitions] with setting templates, to appropriate sections.

3.3 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.

B. Anchor railings to structure with anchors, [plates] [angles] [________].

C. [Field weld anchors as indicated on [Drawings] [shop drawings]. Touch-up welds with primer. Grind welds smooth.]

D. Conceal bolts and screws whenever possible. [Where not concealed, use flush countersunk fastenings.]

E. Assemble with spigots and sleeves to accommodate tight joints and secure installation.

3.4 ERECTION TOLERANCES

**************************************************
Specify tolerances only when necessary.

**************************************************
A. Maximum Variation From Plumb: [1/4] [________] inch per story, non-cumulative.

B. Maximum Offset From Alignment: [1/4] [________] inch.

C. Maximum Out-of-Position: [1/4] [________] inch.

3.5 ADJUSTING
*****************************************************************************
Retain A if touchup painting is included in this Section.

*****************************************************************************
A. 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 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

*****************************************************************************
Retain B if touchup painting is specified in Division 09 Sections.

*****************************************************************************
B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09 painting Sections. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.

3.6 PROTECTION

A. Protect final finishes of railings from damage during construction period with temporary protective coverings.  Remove protective coverings at time of Substantial Completion.

END OF SECTION

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

Do not delete the following reference information: 

**********************************************************************
THE FOLLOWING REFERENCE IS FOR LANL USE ONLY

This project specification is based on LANL Master Specification 05 5213 Rev. 2, dated November 6, 2014.
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