
 

SECTION 05510 
METAL STAIRS AND RAILINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes stairs and railings as follows: 
1. Service stairs with railings 

B. Related Sections: 
1. Section 05500 - Metal Fabrications. 

1.2 SYSTEM DESCRIPTION 

A. Stair Systems: The following stair systems are included: 
1. Metal pan with concrete fill 

B. Railing Systems: The following railing systems are included: 
1. Post and picket steel railings 
2. Wall mounted steel pipe railing  

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Stairs: Provide metal stairs capable of withstanding following structural 
loads without exceeding allowable design working stress of materials involved, including anchors 
and connections.  Apply each load to produce maximum stress in each component of metal stairs. 
1. Treads and Platforms of Metal Stairs: Capable of withstanding uniform live load of 100 lb/sq ft 

or concentrated load of 300 lb/sq ft on area of 4 sq. in., whichever produces greater stress. 
2. Stair Framing: Capable of withstanding stresses resulting from loads specified above in 

addition to stresses resulting from railing system loads. 
3. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, whichever is 

less. 

B. Structural Performance of Handrails and Railings:  Provide handrails and railings capable of 
withstanding following structural loads without exceeding allowable design working stress of 
materials for handrails, railings, anchors, and connections: 
1. Top Rail of Guards:  Capable of withstanding following loads applied as indicated: 

a. Concentrated load of 200 lbf applied at any point and in any direction. 
2. Handrails Not Serving as Top Rails:  Capable of withstanding following loads applied as 

indicated: 
a. Concentrated load of 200 lbf applied at any point and in any direction. 

1.4 SUBMITTALS 

A. Product Data: Submit product data for each product used in metalwork, including finishing 
materials and methods. 

B. Shop Drawings:  
1. Indicate fabrication and installation of metalwork, including plans, elevations and details of 

components and attachments to other units of work. Indicate materials, profiles of each   
metalwork member and fitting, joinery, finishes, fasteners, anchorages and accessory items. 

2. Include setting drawings, templates and directions for location and installation of items and 
anchor bolts and other anchorage devices to be installed as unit of work of other sections. 

C. Samples: Submit samples of metal, for color selection and appearance acceptance. Prepare 
samples of metal of same alloy and gauge to be used for work. 
1. Submit three 8 inch by 8 inch samples of finish and color as selected. 
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D. Installer's Certificate: Signed by manufacture certifying the welders comply with requirements 
specified under Quality Assurance article. 

1.5 QUALITY ASSURANCE 

A. Fabricators Qualifications: Firm experienced in successfully producing   metalwork similar to that 
indicated for this Project, with sufficient production capacity to produce required units without 
causing delay in Work. 

B. Installer Qualifications: Arrange for installation of   metalwork specified in this section by same firm 
that fabricated unit. 

C. Manufacturer Qualifications: Minimum of 8 years experience in supplying and installing of major 
jobs in custom metal work. Prospective manufacturer shall supply list (prior to bid acceptance 
time) of jobs Architect or Owner may inspect, in order to ascertain this manufacturer's ability to 
both manufacture and perform in full compliance with this specification. 

D. Verify dimensions by field measurement before fabrication. Design units to provide for adjustment 
and fitting of components during field installation. Preassemble units at shop to minimize 
mechanical joints, splicing and field assembly of units. 

E. Qualify welding processes and welding operators in accordance with the following: 
1. AWS D1.1 Structural Welding Code - Steel. 
2. Certify that each welder employed in unit of Work of this section has satisfactorily passed 

AWS qualification tests for welding processes involved and, if pertinent, has undergone re-
certification. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Take field measurements prior to preparation of shop drawings and 
fabrication where possible, to insure proper fitting of   metalwork. Do not delay job progress; allow 
for adjustments and fitting where taking of field measurements before fabrication might delay work. 

1.7 DELIVERY, HANDLING AND STORAGE 

A. Store components and materials in clean, dry location, away from uncured concrete and masonry. 
Cover with waterproof paper, tarpaulin or polyethylene sheeting in manner that permits air 
circulation within covering. 

B. Load, unload, and handle   metalwork in a manner that will not bend, deform or otherwise damage 
metal or finishes. 

1.8 COORDINATION 

A. Coordinate installation of   metalwork with Section 08810 - Glazing and with other trades. Provide 
and obtain necessary dimensions, clearances and similar data. Exchange shop drawings where 
required. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Metal Surfaces: Provide   metalwork composed of metals of the forms and types which comply 
with requirements of referenced standards and which are free from surface blemishes where 
exposed to view in finished unit. Exposed-to-view surfaces that exhibit pitting seam marks, roller 
marks, "oil canning" stains, discoloration or other imperfections on finished units will not be 
acceptable. 

B. Handrail Brackets Wall Mounted:   
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1. Steel bracket #405 by Julius Blum at 1-1/2" diameter steel pipe  handrail. 
a. Locations: Both wall mounted and mounted on posts of guardrailing. 

C. Steel Pipe for Railings:  
1. Steel Tubing:  ASTM A 500 (cold formed). 
2. Diameter: 1-1/2” 

D. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

2.2 ACCESSORIES 

A. Welding Electrodes and Filler Metal: Type and alloy of filler metal and electrodes as recommended 
by producer of metal to be welded, complying with applicable AWS specifications, and as required 
for color match, strength and compatibility in fabricated items. 

B. Nonshrink Nonmetallic Grout: Pre-mixed, factory packaged, nonstaining, noncorrosive, 
nongaseous grout complying with CE CRD C621. Provide grout specifically recommended by 
manufacturer for interior and exterior applications of type specified in this section. 

C. Anchors and Inserts: Provide anchors of type, size, and material required for type of loading and 
installation condition shown, as recommended by manufacturer, unless otherwise indicated. 
1. Provide custom anchor to stringer as shown on drawings. 

D. Concrete Materials and Properties:  Comply with requirements in Division 3 Section "Cast-in-Place 
Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi (20 MPa), unless otherwise indicated. 

E. Welded Wire Fabric:  ASTM A 185, 6 by 6 inches (152 by 152 mm)--W1.4 by W1.4, unless 
otherwise indicated for reinforcing in stair treads. 

2.3 FINISHING MATERIALS 

A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 for stairs not within Security Perimeter. 

2.4 FASTENERS 

A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25 
for exterior use, and Class Fe/Zn 5 where built into exterior walls.  Select fasteners for type, grade, 
and class required. 

2.5 FABRICATION 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, 
brackets, bearing plates, and other components necessary to support and anchor stairs and 
platforms on supporting structure. 
1. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to drain. 

B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise 
impairing work. 

E. Form exposed work true to line and level with accurate angles and surfaces and straight edges. 
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F. Weld connections to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately 
4. Weld exposed corners and seams continuously at stairs and railings in jail areas. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where 
possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or 
bolts unless otherwise indicated.  Locate joints where least conspicuous. 

H. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep holes 
where water may accumulate. 

I. Consider clearances with adjacent materials and provide correct procedures for erection. Provide 
supports, anchoring devices, anchor bolts, screws, clips, seals and gaskets, and other 
accessories. 

2.6 STEEL PAN AND CONCRETE STAIRS 

A. Manufacturers: 
1. American Stair, Inc. 
2. Sharon Companies Ltd. (The). 

B. Stair Framing: 
1. Fabricate stringers of steel plates or channels. 

a. Provide closures for exposed ends of channel stringers. 
2. Construct platforms of steel plate or channel headers and miscellaneous framing members as 

needed to comply with performance requirements. 
3. Weld stringers to headers; weld framing members to stringers and headers. 

a. Where stairs are enclosed by gypsum board and  shaft-wall assemblies, provide hanger 
rods or struts to support landings from floor construction above or below.  Locate hanger 
rods and struts where they will not encroach on required stair width and will be within the 
fire-resistance-rated stair enclosure. 

b. Where masonry walls support metal stairs, provide temporary supporting struts designed 
for erecting steel stair components before installing masonry. 

C. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown from 
steel sheet of thickness needed to comply with performance requirements but not less than 0.0677 
inch (1.7 mm). 

a. Steel Sheet:  Uncoated cold-rolled steel sheet. 
b. Steel Sheet:  Galvanized steel sheet, where indicated. 
c. Attach risers and subtreads to stringers with brackets made of steel angles or bars.  Weld 

brackets to stringers and attach metal pans to brackets by welding, riveting, or bolting. 
d. Shape metal pans to include nosing integral with riser. 

2.7 STAIR RAILING  

A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, details, 
finish, and member sizes, including wall thickness of tube, post spacings, and anchorage, but not 
less than that needed to withstand indicated loads. 

a. Configuration at Service Stairs:  1-5/8-inch- (41-mm-) diameter top and  1-1/2-inch square 
bottom rails, 1-1/2-inch- (38-mm-) square posts, and 1/2-inch- (13-mm-) square pickets 
spaced less than 4 inches (100 mm) clear. 

2. Welded Connections:  Fabricate railings with 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. 

3. Form changes in direction of railings as follows: 
a. By radius bends of radius indicated. 
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4. Form simple and compound curves by bending members in 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. 

5. Close exposed ends of railing members with prefabricated end fittings. 
6. 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. 
7. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 

miscellaneous fittings, and anchors for interconnecting components and for attaching to other 
work.  Furnish inserts and other anchorage devices for connecting to concrete or masonry 
work. 
a. Connect posts to stair framing by direct welding, unless otherwise indicated. 
b. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other 

ferrous-metal components. 
c. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, 

fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and 
concrete construction. 

8. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, where 
needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to 
suit wall finish thicknesses and to produce adequate bearing area to prevent bracket rotation 
and overstressing of substrate. 

2.8 SHOP FINISHING GENERAL 

A. Comply with NAAMM "Metal Finishes Manual" for finish designations and application 
recommendations, except as otherwise shown and specified. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below: 
1. ASTM A 123/A 123M, for galvanizing steel and iron products. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum 
requirements indicated below for SSPC surface preparation specifications and environmental 
exposure conditions of installed metal fabrications: 
1. Exteriors (SSPC Zone 1B:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with 
galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, 
unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 
Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine areas and conditions under which   metal items are to be installed. Do not proceed with 
work until unsatisfactory conditions have been corrected in manner acceptable to installer. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions and directions for installation of 
items having integral anchors which are to be embedded in concrete or masonry construction. 
Coordinate delivery of such items to project site. 

Zane Business Center Expansion  METAL STAIRS AND RAILINGS 
1415.27 - Excell Academy Expansion, CD  05510 - 5 



 

3.3 INSTALLATION 

A. Provide anchorage device and fasteners where necessary for securing  metal items to in-place 
construction; including threaded fasteners for concrete and masonry inserts, toggle bolts, through-
bolts, lag bolts, wood screws and other connectors as required. 

B. Perform cutting, drilling and fitting required for installation of   metalwork. Set products accurately 
in location, alignment and elevation, plumb, level, true and free of rack, measured from 
established lines and levels. Provide temporary bracing or anchors in form work for items which 
are to be built into concrete, masonry or similar construction. 

C. Fit exposed connections accurately together to form tight hairline joints, or where indicated, with 
uniform reveals and spaces for sealants and joint fillers. Where cutting, welding and grinding are 
required for proper shop fitting and jointing for  metal items, restore finishes to eliminate any 
evidence of such corrective work. 

D. Anchor securely in manner shown, using concealed anchorages wherever possible. 

E. Do not cut or abrade finishes which cannot be completely restored in the field. Return items with 
such finishes to the shop for required alterations, followed by complete refinishing or provide new 
units as required. 

F. Restore protective coverings that have been damaged during shipment or installation of work. 
Remove protective coverings only when there is no possibility of damage from other work yet to be 
performed at same location. 
1. Retain protective coverings intact and remove simultaneously from similarly finished items to 

preclude non-uniform oxidation and discoloration. 

G. Field Welding: Comply with applicable AWS specification for procedures of manual shielded 
metal-arc welding, for appearance and quality of welds made, and for methods used in correcting 
welding work. Weld connections which are not to be left as exposed joints, but cannot be shop 
welded because of shipping size limitations. Grind exposed welds smooth and flush and restore 
finish to match finish of adjacent rail surfaces. 

3.4 INSTALLATION OF HANDRAILS AND RAILINGS 

A. Adjust handrails and railing systems prior to anchoring to ensure matching alignment at abutting 
joints. Space posts at interval indicated but not less than that required by design loadings. 

B. Concrete-Anchored Posts in Core-Drilled Holes: Core drill concrete to produce holes with diameter 
at least 3/4 inch larger than outside dimensions of post and not less than 5 inch deep. Clean holes 
of loose material, insert posts and fill annular space between post and concrete with nonshrink, 
nonmetallic grout, mixed and placed to comply with grout manufacturer’s directions. 
1. Cover anchorage joint with flange or escutcheon plate attached to post after filling of annular 

space. 

C. Anchor posts to metal surfaces with fittings designed for this purpose. 

D. Welded Connections: Use fully welded joints for permanently connecting railing components by 
welding. Cope or butt components to provide 100 percent contact or use fittings designed for this 
purpose. 

E. Anchor rail ends to supporting structure with fittings designed for this purpose. 

F. Anchor railing ends to metal surfaces by welding. 

3.5 PROTECTION 

A. Protect finishes of   metalwork form damage during construction period by use of temporary 
protective coverings approved by   metalwork fabricator. Remove protective covering at time of 
Substantial Completion. 
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B. Restore finishes damaged during installation and construction period so that no evidence remains 
of correction work. Return items which cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units as required. 

END OF SECTION 05510 
 


	1.1 SUMMARY
	A. Section Includes stairs and railings as follows:
	1. Service stairs with railings
	B. Related Sections:
	1. Section 05500 - Metal Fabrications.




	1.2 SYSTEM DESCRIPTION
	A. Stair Systems: The following stair systems are included:
	1. Metal pan with concrete fill
	B. Railing Systems: The following railing systems are included:
	1. Post and picket steel railings
	2. Wall mounted steel pipe railing 




	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance of Stairs: Provide metal stairs capable of withstanding following structural loads without exceeding allowable design working stress of materials involved, including anchors and connections.  Apply each load to produce maximum stress in each component of metal stairs.
	1. Treads and Platforms of Metal Stairs: Capable of withstanding uniform live load of 100 lb/sq ft or concentrated load of 300 lb/sq ft on area of 4 sq. in., whichever produces greater stress.
	2. Stair Framing: Capable of withstanding stresses resulting from loads specified above in addition to stresses resulting from railing system loads.
	3. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch, whichever is less.
	B. Structural Performance of Handrails and Railings:  Provide handrails and railings capable of withstanding following structural loads without exceeding allowable design working stress of materials for handrails, railings, anchors, and connections:
	1. Top Rail of Guards:  Capable of withstanding following loads applied as indicated:
	a. Concentrated load of 200 lbf applied at any point and in any direction.

	2. Handrails Not Serving as Top Rails:  Capable of withstanding following loads applied as indicated:
	a. Concentrated load of 200 lbf applied at any point and in any direction.





	1.4 SUBMITTALS
	A. Product Data: Submit product data for each product used in metalwork, including finishing materials and methods.
	B. Shop Drawings: 
	1. Indicate fabrication and installation of metalwork, including plans, elevations and details of components and attachments to other units of work. Indicate materials, profiles of each   metalwork member and fitting, joinery, finishes, fasteners, anchorages and accessory items.
	2. Include setting drawings, templates and directions for location and installation of items and anchor bolts and other anchorage devices to be installed as unit of work of other sections.
	C. Samples: Submit samples of metal, for color selection and appearance acceptance. Prepare samples of metal of same alloy and gauge to be used for work.
	1. Submit three 8 inch by 8 inch samples of finish and color as selected.

	D. Installer's Certificate: Signed by manufacture certifying the welders comply with requirements specified under Quality Assurance article.



	1.5 QUALITY ASSURANCE
	A. Fabricators Qualifications: Firm experienced in successfully producing   metalwork similar to that indicated for this Project, with sufficient production capacity to produce required units without causing delay in Work.
	B. Installer Qualifications: Arrange for installation of   metalwork specified in this section by same firm that fabricated unit.
	C. Manufacturer Qualifications: Minimum of 8 years experience in supplying and installing of major jobs in custom metal work. Prospective manufacturer shall supply list (prior to bid acceptance time) of jobs Architect or Owner may inspect, in order to ascertain this manufacturer's ability to both manufacture and perform in full compliance with this specification.
	D. Verify dimensions by field measurement before fabrication. Design units to provide for adjustment and fitting of components during field installation. Preassemble units at shop to minimize mechanical joints, splicing and field assembly of units.
	E. Qualify welding processes and welding operators in accordance with the following:
	1. AWS D1.1 Structural Welding Code - Steel.
	2. Certify that each welder employed in unit of Work of this section has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone re-certification.


	1.6 PROJECT CONDITIONS
	A. Field Measurements: Take field measurements prior to preparation of shop drawings and fabrication where possible, to insure proper fitting of   metalwork. Do not delay job progress; allow for adjustments and fitting where taking of field measurements before fabrication might delay work.

	1.7 DELIVERY, HANDLING AND STORAGE
	A. Store components and materials in clean, dry location, away from uncured concrete and masonry. Cover with waterproof paper, tarpaulin or polyethylene sheeting in manner that permits air circulation within covering.
	B. Load, unload, and handle   metalwork in a manner that will not bend, deform or otherwise damage metal or finishes.

	1.8 COORDINATION
	A. Coordinate installation of   metalwork with Section 08810 - Glazing and with other trades. Provide and obtain necessary dimensions, clearances and similar data. Exchange shop drawings where required.
	2.1 MATERIALS
	A. Metal Surfaces: Provide   metalwork composed of metals of the forms and types which comply with requirements of referenced standards and which are free from surface blemishes where exposed to view in finished unit. Exposed-to-view surfaces that exhibit pitting seam marks, roller marks, "oil canning" stains, discoloration or other imperfections on finished units will not be acceptable.
	B. Handrail Brackets Wall Mounted:  
	1. Steel bracket #405 by Julius Blum at 1-1/2" diameter steel pipe  handrail.
	a. Locations: Both wall mounted and mounted on posts of guardrailing.

	C. Steel Pipe for Railings: 
	1. Steel Tubing:  ASTM A 500 (cold formed).
	2. Diameter: 1-1/2”

	D. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.


	2.2 ACCESSORIES
	A. Welding Electrodes and Filler Metal: Type and alloy of filler metal and electrodes as recommended by producer of metal to be welded, complying with applicable AWS specifications, and as required for color match, strength and compatibility in fabricated items.
	B. Nonshrink Nonmetallic Grout: Pre-mixed, factory packaged, nonstaining, noncorrosive, nongaseous grout complying with CE CRD C621. Provide grout specifically recommended by manufacturer for interior and exterior applications of type specified in this section.
	C. Anchors and Inserts: Provide anchors of type, size, and material required for type of loading and installation condition shown, as recommended by manufacturer, unless otherwise indicated.
	1. Provide custom anchor to stringer as shown on drawings.
	D. Concrete Materials and Properties:  Comply with requirements in Division 3 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa), unless otherwise indicated.
	E. Welded Wire Fabric:  ASTM A 185, 6 by 6 inches (152 by 152 mm)--W1.4 by W1.4, unless otherwise indicated for reinforcing in stair treads.


	2.3 FINISHING MATERIALS
	A. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 for stairs not within Security Perimeter.

	2.4 FASTENERS
	A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  Select fasteners for type, grade, and class required.

	2.5 FABRICATION
	A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, brackets, bearing plates, and other components necessary to support and anchor stairs and platforms on supporting structure.
	1. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to drain.
	B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	E. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	F. Weld connections to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately
	4. Weld exposed corners and seams continuously at stairs and railings in jail areas.

	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where least conspicuous.
	H. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	I. Consider clearances with adjacent materials and provide correct procedures for erection. Provide supports, anchoring devices, anchor bolts, screws, clips, seals and gaskets, and other accessories.


	2.6 STEEL PAN AND CONCRETE STAIRS
	A. Manufacturers:
	1. American Stair, Inc.
	2. Sharon Companies Ltd. (The).
	B. Stair Framing:
	1. Fabricate stringers of steel plates or channels.
	a. Provide closures for exposed ends of channel stringers.

	2. Construct platforms of steel plate or channel headers and miscellaneous framing members as needed to comply with performance requirements.
	3. Weld stringers to headers; weld framing members to stringers and headers.
	a. Where stairs are enclosed by gypsum board and  shaft-wall assemblies, provide hanger rods or struts to support landings from floor construction above or below.  Locate hanger rods and struts where they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.
	b. Where masonry walls support metal stairs, provide temporary supporting struts designed for erecting steel stair components before installing masonry.


	C. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown from steel sheet of thickness needed to comply with performance requirements but not less than 0.0677 inch (1.7 mm).
	a. Steel Sheet:  Uncoated cold-rolled steel sheet.
	b. Steel Sheet:  Galvanized steel sheet, where indicated.
	c. Attach risers and subtreads to stringers with brackets made of steel angles or bars.  Weld brackets to stringers and attach metal pans to brackets by welding, riveting, or bolting.
	d. Shape metal pans to include nosing integral with riser.



	2.7 STAIR RAILING 
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, and anchorage, but not less than that needed to withstand indicated loads.
	a. Configuration at Service Stairs:  1-5/8-inch- (41-mm-) diameter top and  1-1/2-inch square bottom rails, 1-1/2-inch- (38-mm-) square posts, and 1/2-inch- (13-mm-) square pickets spaced less than 4 inches (100 mm) clear.
	2. Welded Connections:  Fabricate railings with 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.
	3. Form changes in direction of railings as follows:
	a. By radius bends of radius indicated.

	4. Form simple and compound curves by bending members in 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.
	5. Close exposed ends of railing members with prefabricated end fittings.
	6. 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.
	7. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnecting components and for attaching to other work.  Furnish inserts and other anchorage devices for connecting to concrete or masonry work.
	a. Connect posts to stair framing by direct welding, unless otherwise indicated.
	b. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other ferrous-metal components.
	c. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and concrete construction.

	8. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish thicknesses and to produce adequate bearing area to prevent bracket rotation and overstressing of substrate.



	2.8 SHOP FINISHING GENERAL
	A. Comply with NAAMM "Metal Finishes Manual" for finish designations and application recommendations, except as otherwise shown and specified.

	2.9 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below:
	1. ASTM A 123/A 123M, for galvanizing steel and iron products.
	B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

	C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

	3.1 INSPECTION
	A. Examine areas and conditions under which   metal items are to be installed. Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to installer.

	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions and directions for installation of items having integral anchors which are to be embedded in concrete or masonry construction. Coordinate delivery of such items to project site.

	3.3 INSTALLATION
	A. Provide anchorage device and fasteners where necessary for securing  metal items to in-place construction; including threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws and other connectors as required.
	B. Perform cutting, drilling and fitting required for installation of   metalwork. Set products accurately in location, alignment and elevation, plumb, level, true and free of rack, measured from established lines and levels. Provide temporary bracing or anchors in form work for items which are to be built into concrete, masonry or similar construction.
	C. Fit exposed connections accurately together to form tight hairline joints, or where indicated, with uniform reveals and spaces for sealants and joint fillers. Where cutting, welding and grinding are required for proper shop fitting and jointing for  metal items, restore finishes to eliminate any evidence of such corrective work.
	D. Anchor securely in manner shown, using concealed anchorages wherever possible.
	E. Do not cut or abrade finishes which cannot be completely restored in the field. Return items with such finishes to the shop for required alterations, followed by complete refinishing or provide new units as required.
	F. Restore protective coverings that have been damaged during shipment or installation of work. Remove protective coverings only when there is no possibility of damage from other work yet to be performed at same location.
	1. Retain protective coverings intact and remove simultaneously from similarly finished items to preclude non-uniform oxidation and discoloration.

	G. Field Welding: Comply with applicable AWS specification for procedures of manual shielded metal-arc welding, for appearance and quality of welds made, and for methods used in correcting welding work. Weld connections which are not to be left as exposed joints, but cannot be shop welded because of shipping size limitations. Grind exposed welds smooth and flush and restore finish to match finish of adjacent rail surfaces.

	3.4 INSTALLATION OF HANDRAILS AND RAILINGS
	A. Adjust handrails and railing systems prior to anchoring to ensure matching alignment at abutting joints. Space posts at interval indicated but not less than that required by design loadings.
	B. Concrete-Anchored Posts in Core-Drilled Holes: Core drill concrete to produce holes with diameter at least 3/4 inch larger than outside dimensions of post and not less than 5 inch deep. Clean holes of loose material, insert posts and fill annular space between post and concrete with nonshrink, nonmetallic grout, mixed and placed to comply with grout manufacturer’s directions.
	1. Cover anchorage joint with flange or escutcheon plate attached to post after filling of annular space.

	C. Anchor posts to metal surfaces with fittings designed for this purpose.
	D. Welded Connections: Use fully welded joints for permanently connecting railing components by welding. Cope or butt components to provide 100 percent contact or use fittings designed for this purpose.
	E. Anchor rail ends to supporting structure with fittings designed for this purpose.
	F. Anchor railing ends to metal surfaces by welding.

	3.5 PROTECTION
	A. Protect finishes of   metalwork form damage during construction period by use of temporary protective coverings approved by   metalwork fabricator. Remove protective covering at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so that no evidence remains of correction work. Return items which cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or provide new units as required.




