DIVISION 5 - METALS

Section 05 52 50 - Glass Railings

READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK

A. Description of Work

1. The extent and location of “Glass Railings” Work is indicated on the drawings.
1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. Governing Codes Standards and References

1. Aluminum Association (AA)

a. ADM1 - Aluminum Design Manual: Part 1-A, Specification for Aluminum Structures.”
2. American Society for Testing and Materials (ASTM)

a. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes (Current Edition)

b. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass (Current Edition)

3. Consumers Product Safety Commission (CPSC)
a. CPSC 16 Code of Federal Regulations (CFR) 1201 - Safety Standard for Architectural Glazing Materials (Current Edition)

4. International Code Council (ICC)

a. International Building Code (IBC) as adopted by the [City of Seattle as the Seattle Building Code] [Seattle-Tacoma International Airport Building Department] [Authority Having Jurisdiction] [other] (current edition)
5. National Association of Architectural Metal Manufacturers (NAAMM)

a. NAAMM Metal Finishes Manual (Current Edition)

1.3 SUBMITTALS

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Qualifications Product Data Submittal Requirements

a. Manufacturer’s product specifications and installation instructions for products and processes used in glass railings.
b. Manufacturer’s color charts showing the full range of colors available for products with factory-applied color finishes.

c. Product data for all glass, metals, grout, anchors, anchoring cements, rail caps, brackets, connection elements, paint, and other associated products.
d. Product test reports indicating products comply with requirements based on comprehensive testing of current products.
e. Samples

(1) Samples on metal of the same gage and alloy to be used in the Work. Where normal color and texture variations are to be expected, include two or more units in each set of samples showing limits of such variations. Show showing available mechanical finishes.
(2) Six-inch-long samples of distinctly different railing members and assemblies, including handrails, top rail, posts and rail coverings.

2. Shop Drawing Submittal Requirements

a. Plans, elevations, sections and details of all handrail elements, including fittings, connections and anchorages to other Work.

b. Templates for anchor and bolt installation by other trades.

3. Verification Sample Submittal Requirements:

a. For each type of exposed finish required, prepared on components indicated below and of same thickness and metal indicated for the Work. If finishes involve normal color and texture variations, include sample sets showing the full range of variations expected.

(1) 6-inch long sections of each different linear railing member, including handrails, top rail, posts and rail coverings.

(2) Fittings and brackets.

(3) Assembled samples of railings, made from full-size components, including top rail, post, handrail, and infill. Show method of finishing members at intersections. Samples need not be full height.

1.4 PERFORMANCE REQUIREMENTS

A. In engineering handrails and railings to withstand structural loads indicated, determine sufficiency of materials, shapes, and connections in accordance with the IBC and its referenced documents as adopted by the Authority Having Jurisdiction:

1. For fully tempered glad in glass supported handrails and railings, use a safety factor of 3 applied to the applicable modulus of 3 rapture listed in “Mechanical Properties” in AAMA Aluminum Curtain Wall Series No. 12, “Structural Properties of Glass.

B. Structural Performance of Handrails and Railings:
1. Handrails and railing shall be designed in accordance with the applicable building code.

2. Provide handrails and railings capable of withstanding the following structural loads without exceeding design capacity of materials for handrails, railings anchors, and connections:

a. Top Rail of Guards:
(1) Capable of withstanding the following loads applied as indicated:

(a) Concentrated load of 200 lbf applied at any point and in any direction.

(b) Uniform load of 50 lbf/ft. applied horizontally and concurrently with uniform load of 100 lbf/ft. applied vertically downward.

(c) Concentrated and uniform loads above need not be assumed to act concurrently.

b. Handrails Not Used As Top Rails:
(1) Capable of withstanding the following loads applied as indicated:

(a) Concentrated load of 200 lbf applied at any point and in any direction.

(b) Uniform load of 50 lbf/ft. applied in any direction.
(c) Concentrated and uniform loads above need not be assumed to act concurrently.

c. Infill area of Guards:
(1) Capable of withstanding a horizontal concentrated load of 200 lbf applied to 1 sq. ft. at any point in system, including panels, intermediate rails, balusters, or other elements composing infill area.

(2) Load above need not be assumed to act concurrently with loads on top rails in determining stress on guard.

C. Thermal Movements:
1. Provide handrails and railings that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental effects.
2. Base engineering calculation on surface temperatures of materials due to both solar heat gain and night-time-sky heat loss.
a. Temperature Change (Range):
(1) Ambient: 120 deg F
(2) Material surfaces:180 deg F.

D. Control of Corrosion:
1. Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
E. Structural Calculation Submittal Requirements

1. Complete calculations demonstrating the adequacy of the designed elements and their connections, stamped by a Professional Engineer licensed in the State of Washington, or other states as requested and approved by the Engineer.
PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 FABRICATION, PRODUCTION AND SUPPLY OF MATERIALS
A. Source of Materials

1. All materials shall be supplied and produced by a single manufacturer.

2. All materials shall be fabricated or otherwise fashioned by a single fabricator.

2.2 MATERIALS REQUIREMENTS
A. General
1. Unless noted or specified otherwise, all products shall be new, free from defects, and of the best quality for the intended use.

2. Provide metal free from pitting, seam marks, roller marks, stains, discolorations, and other imperfections where exposed to view on finished units.

3. Materials shall be within specification tolerances throughout the duration of the project, including at the time of installation.

4. When proprietary systems are required, Contractor shall generally conform to manufacturers’ specifications for best performance in the use of each of their products.
a. If manufacturer instructions are at variance with these Specifications, report the discrepancy to the Port of Seattle before proceeding.

5. At elbow bends, provide mitered joints.
6. Close exposed ends of railing members with prefabricated end fittings.

7. Provide wall returns at ends of wall—mounted handrails, unless otherwise indicated. Close ends of returns, unless clearance between end of railing and wall is ¼ inch or less.

8. Fabricate glass railings to the design, dimensions and details indicated on the Drawings. Provide glass railing members in the sizes and profiles indicated on the drawings, with supports of the size and at the spacing indicated.
B. Aluminum
1. Provide alloy and temper, where applicable, of proper type for the form and finish of the aluminum indicated, as recommended by the aluminum producer or finisher.
2. Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of alloy and temper designated below for each aluminum form required.

a. 1. Extruded Bar and Tube: ASTM B221, alloy 6063T5/ T52.
b. 2. Extruded Structural Pipe and Tube: ASTM B429, alloy 6063T832.

c. 3. Drawn Seamless Tube: ASTM B210, alloy 6063T832.

d. 4. Plate and Sheet: ASTM B209, alloy 6061T6.

e. 5. Die and Hand Forgings: ASTMB247, alloy 6061T6.

f. 6. Castings: ASTM B26, alloy A 356T6.
3. Metal Finishes
a. Metal finished shall be in accordance with the NAAMM “Metal Finishes Manual” for recommendations and designations of finishes, except as otherwise indicated.

b. Color Anodized Finish:
(1) AA-M12C22A42 (mechanical finish, non-specular as fabricated; chemical etch, medium matte; integrally colored anodic coating with minimum thickness of 0.08-mil).
(2) Color to match existing glass railing.

C. Tempered Glass

1. ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated), Type 1 (transparent glass, flat), Quality q3 (glazing select), heat-treated to strengthen the glass in bending to not less than 4.5 times annealed strength.

2. Provide products complying with requirements indicated below for class, thickness, and manufacturing process that have been tested for surface and edge compression according to ASTM C 1048 and for impact strength according to 16 CFR, Part 1201 for Category II materials.

a. Clear Glass: Class 1 (clear)

b. Thickness: ¼” unless otherwise noted.

c. Manufacturing Process: Manufacture fully tempered glass as follows:

(1) By vertical (tongheld) or horizontal (rollerhearth) process, at manufacturers option, except provide horizontal process tongless and free of tong marks.

(2) Glass with visual distortions shall not be used and will not be accepted.

d. Complianct with safety requirements, including permanent mark of certification label of Safety Glazing Certification Council or another certification agency acceptable to authority having jurisdiction.

3. Panels
a. No tong marks may exist in locations and installation conditions where tong marks would otherwise be exposed.
b. Cut tempered glass to final size and shape prior to heat treatments; provide for proper edge clearance and bite on glass

c. Factory-bond glass to aluminum base and top rail channels in the railing manufacturer’s plant using glazing cement to comply with the manufacturer’s specifications.
D. Glazing Cement
1. Glazing Cement and Accessories: Provide glazing cement and related accessories recommended, or supplied by railing manufacturer for bonding glass to metal subrails.

E. Brackets, Flanges, Fasteners, and Inserts
1. Brackets, flanges, fasteners, and inserts shall be cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated. Do not use metals that are corrosive or incompatible with materials joined.
2. Provide concealed fasteners for interconnecting railing components and for attaching them to other Work, unless exposed fasteners are unavoidable or are standard fastening method for handrail and railing indicated.

3. Provide cast brackets with flange tapped for concealed anchorage to threaded hanger bolt.
4. Provide formed or cast brackets with predrilled hole for exposed bolt anchorage.

5. Provide formed steel brackets with predrilled hole for bolted anchorage and with snap-on cover that matches rail finish and conceals bracket base and bolt head.

6. Provide brackets with interlocking pieces that conceal anchorage. Locate set screws on bottom of bracket.

7. Provide Phillips flathead machine screws for exposed fasteners, unless otherwise indicated.

F. Anchors

1. Unless otherwise indicated, provide anchors as recommended by the manufacturer of the proper type, size and material for the type of loading and installation conditions shown.
a. Anchors shall have the capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four items the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency

2. Use toothed steel expansion bolt devices for drilled-in-place anchors. Furnish inserts, as required, to be set into concrete Work.
3. Fabricate and space anchorage devices as indicated and is required to provide adequate support. Coordinate anchorage devices with supporting structure.

4. Anchors shall be fabricated from corrosion-resistant materials

5. For railing posts embedded in concrete, provide embed sleeves of galvanized steel, not less than six inches long and with an inside dimension not less than 1/2 inch greater than the outside dimensions of the post. Provide galvanized steel plate closure welded to the bottom. Verify the thickness of concrete construction prior to installation.

G. Connections:

1. Non-welded Connections
a. Interconnect railing members by means of the railing manufacturer’s standard concealed mechanical fasteners and fittings unless otherwise indicated.
b. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.
c. Fabricate splice joints for field connection using epoxy structural adhesive where this represents the manufacturer's standard splicing method.

2. Welded Connections
a. Weld corners and seams continuously and in accordance with Section 05 05 23 – Welding of these specifications.
b. Grind exposed welds smooth and flush to match and blend with adjoining surfaces.

H. Rail Cap
1. Rail caps shall be extruded vinyl

2. Rail caps shall be black in color.
I. Grout and Anchoring Cement

1. Provide premixed, factory-packaged, non-staining, non-corrosive, non-gaseious grout complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for interior and exterior applications.

2. Provide facroty-packaged, non-shrink, non-staining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound. Use for interior applications only.
2.3 MATERIAL HANDLING, DELIVERY, AND STORAGE
A. Store handrails and railings in a dry, well-ventilated, weather-tight place.
2.4 DELIVERABLES
A. Materials
1. Contractor shall furnish all materials, including materials incidental to the Work as described within drawings, specifications, and reference documents.

2.5 QUALITY ASSURANCE

A. Material Specifications
1. Obtain each type of railing through one source from a single manufacturer.

2. Material manufacturer shall provide material specifications for review by the Engineer.

B. Field Measurements

1. Take field measurements prior to preparation of shop drawings and fabrication where possible. Do not delay job progress; allow for adjustments during installation where taking field measurements before fabrication might delay Work.

C. Shop Assembly
1. Preassemble items in the shop to the 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.
D. Designer, Fabricator, and Installer Qualifications

1. Designer, fabricator, and installer shall have at least (3) three years of experience in the design, fabrication, and installation of glass handrails, respectively.
E. Qualification Data Submittal Requirements

1. Lists of a minimum of (3) three completed projects similar to the one specified herein, including:

a. Project names and addresses.

b. Names and addresses of architects and owners.

c. Pertinent project details demonstrating similarity.
PART 3   EXECUTION

3.1 PROJECT INFORMATION

3.2 PREPARATION FOR EXECUTION OF WORK
A. Fabrication

1. Coordinate field and shop fabrication and installation plans prior to commencing fabrication.

2. Coordinate setting drawings, diagrams, templates, instructions and directions for installation of anchorages, such as sleeves, concrete inserts, anchor bolts and miscellaneous items having integral anchors, which are to be embedded in concrete construction. Coordinate delivery of such items to the project site.
3. Assemble handrails and railings in shop to greatest extent possible to minimize filed 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.

4. Shear and punch metals cleanly and accurately. Remove burrs from exposed cut edges.

B. Field Measurements
1. Verify handrail and railing dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.
2. Coordinate fabrication schedule such that field verification does not delay the Work.
a. Where filed measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating handrails and railings without field measurements.

b. Plan and coordinate construction to ensure that actual dimensions correspond to established dimensions.

C. Coordination

1. Coordinated installation of anchorages for handrails and railings. Furnish Setting Drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, and 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 installations.
3.3 EXECUTION OF WORK

A. General:

1. Fit exposed connections accurately together to form tight hairline joints.

2. Perform the cutting, drilling and fitting required for installation of glass railings. Set Work accurately in location, alignment, and elevation, plumb, level, true and free of rack, measured from established lines and levels. Do not weld, cut, or abrade surfaces of railing components which have been finished after fabrication and are intended for field connection by mechanical means without further cutting or fitting.
a. Do not weld, cut or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.

b. Align rails so variations from level for horizontal members and from parallel with rake of steps and ramps for sloping members do not exceed ¼ inch in 12 feet.
3. Corrosion Protection: Apply a heavy coat of bituminous paint to concealed surfaces of aluminum that will be in contact with grout, concrete, or dissimilar metals.

4. Adjust glass railings prior to anchoring to ensure matching alignment at abutting joints. Space posts at the interval indicated.
5. For fastening to in-place construction, use anchorage devices and fasteners where necessary for securing handrails and railings and for properly transferring loads to in-place construction.

6. Protect finishes of handrails and railings from damage during construction period with temporary protective coverings approved by railing manufacturer.
B. Anchoring
1. Examine substrates, where reinforced to receive anchors, to verify that locations of concealed reinforcement has been clearly marked for Installer.

2. Locate reinforcements and mark locations if not already done.

3. Where posts are anchored in concrete by means of sleeves preset and anchored into the concrete:
a. After posts have been inserted into sleeves, fill the annular space between post and sleeve solid with non-shrink, non-metallic grout, mixed and placed to comply with the grout manufacturer’s directions.
b. Cover the anchorage joint with a round steel flange welded to the post.
c. Leave the anchorage joint exposed; wipe off excess grout and leave 1/8-inch build-up, sloped away from the post.
(1) For installation exposed on the exterior or to flow of water, seal the grout to comply with the grout manufacturer’s directions.
4. Anchor railing ends into concrete or masonry with the manufacturer's standard fittings designed for this purpose, unless otherwise indicated.

C. Railing Connections:

1. Permanently connect railing components together using the manufacturer’s standard mechanical or adhesive joinery method and fittings unless otherwise indicated. Use wood blocks and padding to prevent damage to railing members and fittings. Seal recessed holes of exposed locking screws using plastic filler cement colored to match the finish of handrails and railings.

2. Permanently connect railing components by welding, using the manufacturer’s standard fittings, unless otherwise indicated.

D. Installation of Glass Panels:

1. Glass Supported Railings
a. Install the assembly in strict compliance with the railing manufacturer’s instructions and to listed tolerances, beginning with attachment of the base channel to the building structure, followed by insertion and connection of factory-fabricated and -assembled glass panels.
b. Perform erection of glass railings under direct supervision of the manufacturer’s authorized technical personnel.

2. Post-Supported Glass Railings
a. Install the assembly in strict accordance with the railing manufacturer’s instructions, beginning with erection of posts and other metal railing components, followed by setting of factory-cut glass panels.
b. Do not cut, drill, or alter glass in any way in the field.
c. Protect glass edges from damage.

E. Installation of Plastic Handrail Caps:

1. Apply plastic handrail caps to top rails and handrails where indicated, complying with the manufacturer’s instructions for cutting, mounting, forming, welding, cleaning, applying end caps and finishing.

2. Minimize the number of joints in plastic caps by installing longest lengths as possible. Allow for shortening of plastic caps caused by the welding and splicing process; butt ends together to produce a hairline joint. Continuously weld all splice, miter, and end cap joints using the plastic cap manufacturer’s electric welding iron designed for this purpose. Remove welding flash while the material is still warm. Weld only prongs on the underside of plastic caps at splice, miter and end cap joints. After cutting plastic caps, dress the ends with a file to produce a hairline fit between abutting sections. After mounting a cap, polish the top surface of the plastic rail cap with the cap manufacturer’s solvent designed for this purpose until the joint becomes almost invisible.

3.4 ADJUSTMENT AND CLEANUP

A. Protect finishes of railings and handrails from damage during the construction period by use of temporary protective coverings approved by the railing manufacturer.
B. Remove protective covering at project completion or when directed by the Engineer, typically at Substantial Completion.

C. Restore finishes damaged during the installation and construction period so that no evidence remains of correction Work. Make required alterations and refinish the entire unit, or provide new units as required.

D. Components that cannot be refinished shall be the Contractor’s responsibility to dispose of, except that some components may be salvaged for replacement parts at the Engineer’s discretion.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
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