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SECTION 05120 - STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes structural steel and grout. 

1.2 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code 

of Standard Practice for Steel Buildings and Bridges." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 

1. Product Data for Credit MR 4:  For products having recycled content, 

documentation indicating percentages by weight of postconsumer and 

preconsumer recycled content.  Include statement indicating cost for each 

product having recycled content. 

2. Laboratory Test Reports for Credit IEQ 4:  For primers, documentation 

indicating that products comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 

Volatile Organic Emissions from Various Sources Using Small-Scale 

Environmental Chambers." 

C. Shop Drawings:  Show fabrication of structural-steel components. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Welding certificates. 

C. Mill test reports for structural steel, including chemical and physical properties. 

D. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 25 percent. 
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B. Angles:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, 

heavy-hex steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) 

heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened 

carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), 

compressible-washer type with plain finish. 

B. Threaded Rods:  ASTM A 36/A 36M. 

2.3 PRIMER 

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for 

the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 

Environmental Chambers." 

B. Primer:  SSPC-Paint 25, Type I, zinc oxide, alkyd, linseed oil primer. 

2.4 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 

according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 

AISC 360. 

2.5 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt 

and type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting welding 

work. 

2.6 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 
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1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 

members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale 

and spatter, slag, or flux deposits.  Prepare surfaces according to the following 

specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 

2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness of 1.5 mils (0.038 mm).  Use priming methods that result 

in full coverage of joints, corners, edges, and exposed surfaces. 

2.7 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to 

perform shop tests and inspections and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply 

with the Contract Documents. 

C. Bolted Connections:  Shop-bolted connections will be tested and inspected according to 

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be 

tested and inspected according to AWS D1.1/D1.1M and the following inspection 

procedures, at testing agency's option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 

2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 

accepted. 

3. Ultrasonic Inspection:  ASTM E 164. 

4. Radiographic Inspection:  ASTM E 94. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

B. Base Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, 

and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with 

edge of plate before packing with grout. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard 

Practice for Steel Buildings and Bridges." 

3.3 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting welding 

work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field welds. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 

agency to inspect field welds and high-strength bolted connections. 

B. Bolted Connections:  Bolted connections will be inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
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C. Welded Connections:  Field welds will be visually inspected according to 

AWS D1.1/D1.1M. 

1. In addition to visual inspection, field welds will be tested and inspected 

according to AWS D1.1/D1.1M and the following inspection procedures, at 

testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 

b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and 

on finished weld.  Cracks or zones of incomplete fusion or penetration will 

not be accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 

d. Radiographic Inspection:  ASTM E 94. 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply 

with the Contract Documents. 

END OF SECTION 05120 
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SECTION 05500 - METAL FABRICATIONS 

 PART 1 - GENERAL 

 1 .1 RELATED DOCUMENTS 

 A. Drawings and general provisions of the Contract, including Agreement and Division 1 
 Specification Sections, apply to this Section. 

 1. 2  SUMMARY 

 A. This Section includes but is not limited to the following: 
 1. Steel supports for vanities, and other locations as indicated. 
 2. Interior ornamental metal guardrails. 
 3. Exterior guardrails, handrails and infill panels at ramps and stairs. 
 4. Hanger supports for ceiling hung toilet partitions. 
 5. Steel framing and supports for operable partitions at meeting rooms. 
 6. Steel framing and supports for applications where framing and supports are not specified 
 in other Sections. 
 7. Elevator hoist beam. 
 8. Support angles for elevator door sills. 
 9.  Grating for elevator sump pit. 

10. Miscellaneous steel trim including steel angle corner guards, steel edgings and edge angles. 
 11. Shelf angles. 
 12. Loose bearing and leveling plates. 
 13. Steel weld plates and angles for casting into concrete not specified in other Sections. 
 14. Metal ladders. 

 B. Products furnished, but not installed, under this Section include the following: 

 1. Loose steel lintels. 
 2. Anchor bolts, indicated to be cast into concrete or built into unit masonry. 

 C. Related Sections include the following: 

 1. Division 3 Section "Cast-in-Place Concrete" for installing anchor bolts, steel pipe 
 sleeves, and other items indicated to be cast into concrete. 
 2. Division 4 Section "Unit Masonry Assemblies" for installing loose lintels, anchor bolts, 
 and other items indicated to be built into unit masonry. 
 3. Division 5 Section "Structural Steel." for: 

 a. Structural steel. 
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 b. Prefabricated fireproofed structural steel. 

 4. Division 5 Section "Metal Stairs." for preassembled steel stairs with concrete-filled treads 
 and for railings at metal stairs. 
 5. Division 9 Section "Shop Applied High-Performance Coatings" for surface preparation, 
 priming and shop finishing requirements for architecturally exposed steel. 
 6. Division 9 Section "Precast Terrazzo Tile" for precast terrazzo treads. 
  

 1 .3 PERFORMANCE REQUIREMENTS 

 A. General:  In engineering railings to withstand structural loads indicated, determine allowable 
 design working stresses of railing materials based on the following: 

 1. Stainless Steel: 60 percent of minimum yield strength. 
 2. Steel: 72 percent of minimum yield strength. 

 B. Structural Performance: Provide railings capable of withstanding the effects of gravity loads 
 and the following loads and stresses within limits and under conditions indicated: 

 1. Handrails: 

 a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
 b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
 c. Uniform and concentrated loads need not be assumed to act concurrently. 

 2. Top Rails of Guards: 

 a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
 b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
 c. Uniform and concentrated loads need not be assumed to act concurrently. 

 3. Infill of Guards: 

 a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 
 (0.093 sq. m). 
 b. Uniform load of 25 lbf/ ft. (1.2 kN/m) applied horizontally. 
 c. Infill load and other loads need not be assumed to act concurrently. 

 1. 4  SUBMITTALS 

 A. Product Data: For the following: 

 1. Nonslip aggregates and nonslip-aggregate surface finishes. 
 2. Paint products. 
 3. Grout. 
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 B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

  
1. Include plans, elevations, sections, and details of metal fabrications and their 

 connections. Show anchorage and accessory items. 
 2. Provide templates for anchors and bolts specified for installation under other Sections. 

 C. Samples for Verification: For each type and finish of: 

 1. Perforated metal. 
 2. Stainless steel. 

 D. Samples: For units with factory-applied color finishes indicating custom color selected by 
 Architect. 

 E. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products 
 furnished comply with requirements. 

 F. Welding certificates. 

 1 .5 QUALITY ASSURANCE 

 A. Welding: Qualify procedures and personnel according to the following: 

 1. AWS D1.1, "Structural Welding Code--Steel." 
 2. AWS D1.3, "Structural Welding Code--Sheet Steel." 
 3. AWS D1.6, "Structural Welding Code--Stainless Steel." 

 B. Architecturally Exposed Structural Steel: Structural steel designated as architecturally exposed 
 structural steel in the Contract Documents. 

 C. Metal Bar Grating Standards: Comply with NAAMM MBG 531, "Metal Bar Grating Manual 

 1 .6 PROJECT CONDITIONS 

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

 1. Provide allowance for trimming and fitting at site. 

 1 .7 COORDINATION 

 A. Coordinate installation of anchorages for metal fabrications.  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. Coordinate installation of steel weld plates and angles for casting into concrete that are specified 
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 in this Section but required for work of another Section. Deliver such items to Project site in 
 time for installation. 
 
 
 
 

PART 2 - PRODUCTS 

 2 .1 MANUFACTURERS 

 A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
 product selection: 

 1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
 offering products that may be incorporated into the Work include, but are not limited to, 
 manufacturers specified. 

 2. Perforated Metal and Woven Wire Mesh: 

 a. McNichols Co. 
 b. Ametco Manufacturing Corp. 

 3. Corrugated-Profile Metal: 

 a. CENTRIA Architectural Systems. 
 b. Copper Sales Inc. 
 c. Fabral, Inc. 
 d. McElroy Metal, Inc. 
 e. Morin Corporation; a Metecno Group Company. 
 f. Reynolds Metals Company. 

 4. Stainless-Steel Pipe: 

 a. Blum, Julius & Co., Inc. 
 b. Paragon Aquatics; Division of Pentair Pool Products, Inc. 
 c. Pisor Industries, Inc. 
 d. Stainless Fabricators, Inc. 
 e. Sterling Dula Architectural Products, Inc. 
 f. Tubular Specialties Manufacturing, Inc. 
 g. Tuttle Aluminum & Bronze. 
 h. Wagner, R & B, Inc.; a division of the Wagner Companies. 

 5. Steel Pipe: 

 a. Pisor Industries, Inc. 
 b. Sharpe Products. 
 c. Wagner, R & B, Inc.; a division of the Wagner Companies. 

 6. Metal Bar Gratings: 



Duck Town Hall 
Duck, North Carolina 

 
 

METAL FABRICATIONS  05500 - 5 
 

 a. Alabama Metal Industries Corporation. 
 b. All American Grating, Inc. 
 c. Barnett/Bates Corp. 
 d. Fisher & Ludlow. 
 e. IKG Industries; a Harsco Company. 
 f. McNichols Company. 

 g. Ohio Gratings, Inc. 
 h. Seidelhuber Metal Products, Inc. 
 i. Tru-Weld. 

 2. 2     METALS, GENERAL 

 A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise 
 indicated. For metal fabrications exposed to view in the completed Work, provide materials 
 without seam marks, roller marks, rolled trade names, or blemishes. 

 2 .3 STAINLESS STEEL 

 A. Pipe: ASTM A 312/A 312M, Grade TP 304. 

 B. Castings: ASTM A 743/A 743M, Grade CF 8 or CF 20. 

 C. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304. 

 D. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304. 

 E. Perforated Stainless Steel: made from stainless-steel sheet complying with ASTM A 666, 
 Type 304. 

 1. Style Designation: thickness, size of perforation, spacing and non-perforated border 
 requirements shall be as indicated on drawings. 

 F. Corrugated-Profile Metal Panels Formed with alternating curved ribs spaced at 2.67 inches (68 
 mm) o.c. across width of panel. 

 1. Stainless-Steel Sheet for corrugated metal: ASTM A 666, Type 304 or Type 316L, fully 
 annealed. 

 2. Exposed Finishes: 

 a. Surface: Smooth, flat finish. 

 2 .4 STEEL AND IRON 

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

 B. Rolled-Steel Plate: ASTM A 786/A 786M, rolled from plate complying with 
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 ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

 C. Rolled-Stainless-Steel Floor Plate: ASTM A 793. 

 D. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 
 indicated or required by structural loads. 

  

 E. Slotted Channel Framing: Cold-formed metal channels with continuous slot complying with 
 MFMA-3. 

 1. Size of Channels: 1-5/8 by 1-5/8 inches (41 by 41 mm). 
 2. Material: Steel complying with ASTM A 1008/A 1008M, structural steel, Grade 33 
 (Grade 230); 0.0677-inch (1.7-mm) minimum thickness; hot-dip galvanized after 
 fabrication. 

 F. Cast Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
 structural loads. 

 G. Woven-Wire Mesh: Lock -crimp, square pattern, 2 x2-inch (50 x 50-mm) woven-wire mesh, 
 made from 0.162-inch (3.5-mm) diameter wire complying with ASTM A 510 (ASTM A 510M). 

 1. Provide square steel edge bar welded to cloth, or crimp into 1-by-1/2-by-1/8-inch (25-by- 
 13 -by-3-mm) metal channel frames. 

 2. 5  ALUMINUM 

 A. Aluminum, General: Provide alloy and temper recommended by aluminum producer and 
 finisher for type of use and finish indicated, and with not less than the strength and durability 
 properties of alloy and temper designated below for each aluminum form required. 

 B. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

 C. Extruded Bars: ASTM B 221 (ASTM B 221M), Alloy 6063-T5/T52. 

 D. Extruded Structural Shapes: ASTM B 429, Alloy 6063-T6. 

 E. Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6. 

 F. Die and Hand Forgings: ASTM B 247 (ASTM B 247M), Alloy 6061-T6. 

 2 .6 FASTENERS 

 A. General: Unless otherwise indicated, provide Type 304  stainless-steel fasteners for exterior use 
 and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior 
 walls. Provide stainless-steel fasteners for fastening aluminum. Select fasteners for type, grade, 
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 and class required. 

 B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, 
 Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat 
 washers. 

 C. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts and, 
 where indicated, flat washers; ASTM F 593 (ASTM F 738M) for bolts and ASTM F 594 
 (ASTM F 836M) for nuts, Alloy Group 1 (A1). 

 D. Anchor Bolts: ASTM F 1554, Grade 36. 

1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being 
 fastened is indicated to be galvanized. 

 E. Eyebolts: ASTM A 489. 

 F. Machine Screws: ASME B18.6.3 (ASME B18.6.7M). 

 G. Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M). 

 H. Wood Screws: Flat head, ASME B18.6.1. 

 I. Plain Washers: Round, ASME B18.22.1 (ASME B18.22M). 

 J. Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M). 

 K. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without 
 failure, a load equal to six times the load imposed when installed in unit masonry and four times 
 the load imposed when installed in concrete, as determined by testing according to 
 ASTM E 488, conducted by a qualified independent testing agency. 

 1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to 
 comply with ASTM B 633, Class Fe/Zn 5. 
 2. Material for Anchors in Exterior Locations: Alloy Group 1 (A1) stainless-steel bolts 
 complying with ASTM F 593  (ASTM F 738M) and  nuts complying with ASTM F 594 
 (ASTM F 836M). 

 2. 7  MISCELLANEOUS MATERIALS 

 A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 
 welded. 

 B. Shop Primers: Provide primers that comply with Division 9 painting Sections. 

 1. Refer to Division 9 Section "Shop Applied High-Performance Coatings" for, priming and 
 shop finishing requirements for exterior exposed steel guardrail at plaza. 

 C. Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, 
 complying with SSPC-Paint 20. 
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 D. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

 E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
 complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for 
 interior and exterior applications. 

 F. 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. 

 2 .8 FABRICATION, GENERAL 

 A. Shop Assembly:  Preassemble items in the shop to greatest extent possible. Disassemble units 
 only as necessary for shipping and handling limitations. Use connections that maintain 
 structural value of joined pieces. Clearly mark units for reassembly and coordinated 
 installation. 

 B. 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. 

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

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

 E. Weld corners and seams continuously 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. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
 roughness shows after finishing and contour of welded surface matches that of adjacent 
 surface. 

 F. 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. 

 G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
 water. Provide weep holes where water may accumulate. 

 H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
 and similar items. 

 I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
 devices to secure metal fabrications rigidly in place and to support indicated loads. 

 1. Where units are indicated to be cast into concrete or built into masonry, equip with 



Duck Town Hall 
Duck, North Carolina 

 
 

METAL FABRICATIONS  05500 - 9 
 

 integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a 
 minimum 8-inch (200-mm) embedment and 2-inch (50-mm) hook, not less than 6 inches 
 (150 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise 
 indicated. 

 J. Architecturally Exposed Steel:  Comply with fabrication requirements, including tolerance 
 limits, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for structural 
 steel identified as exposed steel. 

 1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including 
 pitting, rust, scale, and roughness. 
 2. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, 
 treating, and shop priming. 

  
3. Welded Connections for Architecturally Exposed Structural Steel: comply with the 

 following: 

 a. Use materials and methods that minimize distortion and develop strength and 
 corrosion resistance of base metals. 
 b. Obtain fusion without undercut or overlap. 
 c. Remove welding flux immediately. 
 d. Miter and weld exposed corners and seams continuously, unless otherwise 
 indicated. 
 e. At exposed connections, finish exposed welds and surfaces smooth and blended so 
 no roughness shows after finishing and contour of welded surface matches that of 
 adjacent surface. 

 2. 9 STEEL PIPE RAILINGS 

 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. 

 B. Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
 another grade and weight are required by structural loads. 

 1. Configuration: As indicated. 

 C. Stainless Steel Pipe: ASTM A 312/A 312M, Grade TP 304, Standard Weight (Schedule 40), 
 unless another grade and weight are required by structural loads. 

 1. Configuration: As indicated. 

 D. 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. 

 E. Form changes in direction of railings as follows: 

 1.By bending. 
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 F. 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. 

 G. Close exposed ends of railing members with end fittings. 

 H. 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. 

 I. 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. 

 1. Connect posts to stair framing by direct welding, unless otherwise indicated. 

 J. 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. 

 K. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm) long with 
 inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with 
 steel plate forming bottom closure. 

 2 . 10 MISCELLANEOUS FRAMING AND SUPPORTS 

 A. General: Provide steel framing and supports not specified in other Sections as needed to 
 complete the Work. 

 B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise 
 indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
 construction retained by framing and supports. Cut, drill, and tap units to receive hardware, 
 hangers, and similar items. 

 C. Fabricate supports for ceiling hung toilet partitions from continuous steel of sizes and profiles 
 indicated with plates, anchors, and braces as indicated. Drill or punch bottom leg of angles to 
 receive partition hanger rods; locate holes where indicated on toilet partition Shop Drawings. 

 D. Galvanize miscellaneous framing and supports where indicated. 

 E. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

 2 . 11 LOOSE STEEL LINTELS 

 A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
 recesses in masonry walls and partitions at locations indicated. Weld adjoining members 
 together to form a single unit where indicated. 
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 B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span 
 but not less than 8 inches (200 mm), unless otherwise indicated. 

 C. Galvanize loose steel lintels located in exterior walls. 

 2 . 12 SHELF ANGLES 

 A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
 framing. Provide holes to receive 3/4-inch (19-mm) stainless steel expansion bolts, spaced not 
 more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise 
 indicated. Attach to steel framing as indicated on drawings. 

 1. Provide mitered and welded units at corners. 

  
2. Provide open joints in shelf angles at expansion and control joints. Make open joint 

 approximately 2 inches (50 mm) larger than expansion or control joint. 

 B. Galvanize shelf angles located in exterior walls. 

 C. Furnish, complete with indicated fasteners, to attach shelf angles to cast-in-place concrete. 

 2 . 13 LOOSE BEARING AND LEVELING PLATES 

 A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
 construction. Drill plates to receive anchor bolts and for grouting. 

 B. Galvanize plates after fabrication. 

 2 . 14 STEEL WELD PLATES AND ANGLES 

 A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
 concrete construction as needed to complete the Work. Provide each unit with not less than two 
 integrally welded steel strap anchors for embedding in concrete. 

 B. Edge Angles: 3-by-3-by-1/4-inch (76-by-76-by-6-mm) galvanized steel curb angles at loading 
 dock and for edge of recessed leveler pit, with 1/2-inch- (13-mm-) diameter by 6-inch- (152- 
 mm-) long concrete anchors welded to angle at 6 inches (152 mm) o.c. 

 2 . 15 MISCELLANEOUS STEEL TRIM 

 A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
 with continuously welded joints and smooth exposed edges. Miter corners and use concealed 
 field splices where possible. 

 B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 
 other work. 
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 1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
 construction. 

 C. Galvanize exterior miscellaneous steel trim and interior miscellaneous steel trim, where 
 indicated. Except stainless steel. 

 2 . 16 METAL LADDERS 

 A. General: 

 1. Comply with ANSI A14.3, unless otherwise indicated. 
 2. For elevator pit ladders, comply with ASME A17.1. 
 3. Space siderails 18 inches (457 mm) apart, unless otherwise indicated. 
 4. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with 
 welded or bolted brackets, made from same metal as ladder. 

2.17       METAL BAR GRATINGS 

 A. Welded Steel Grating: 

 1. Grating Mark W-19-4 (1-1/4 x 3/16) STEEL: 1-1/4-by-3/16-inch (32-by-4.8-mm) 
 bearing bars at 1-3/16 inches (30 mm) o.c., and crossbars at 4 inches (102 mm) o.c. 
 2. Traffic Surface: Plain. 
 3. Steel Finish: Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. (550 
 g/sq. m) of coated surface. 

 2 . 18 GRATING FRAMES AND SUPPORTS 

 A. Frames and Supports for Metal Gratings: Fabricate from metal shapes, plates, and bars of 
 welded construction to sizes, shapes, and profiles indicated and as necessary to receive gratings. 
 Miter and weld connections for perimeter angle frames. Cut, drill, and tap units to receive 
 hardware and similar items. 

 1. Unless otherwise indicated, fabricate from same basic metal as gratings. 
 2. Equip units indicated to be cast into concrete with integrally welded anchors. Unless 
 otherwise indicated, space anchors 24 inches (600 mm) o.c. and provide minimum anchor 
 units in the form of steel straps 1-1/4 inches (32 mm) wide by 1/4 inch (6 mm) thick by 8 
 inches (200 mm) long. 
 3. Steel Finish: Hot-dip galvanized. 

 2. 19 FINISHES, GENERAL 

 A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
 recommendations for applying and designating finishes. 

 B. Finish metal fabrications after assembly. 

 2 . 20 STEEL AND IRON FINISHES 
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 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. 
 2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

 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) and Items Indicated to Receive Zinc-Rich Primer: 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. 

 1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

 D. Architecturally Exposed Steel: for finishing requirements for architecturally exposed steel refer 
 to Division 9 Section "Shop Applied High-Performance Coatings". 

 2 . 21 STAINLESS-STEEL FINISH 

 A. Remove tool and die marks and stretch lines or blend into finish. 

 B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 
 free of cross scratches. Run grain with long dimension of each piece. 

 C. Bright, Directional Satin Finish: No. 4. Provide for exposed stainless steel unless otherwise 
 indicated. 

 D. Mirrorlike Reflective, Nondirectional Polish:  No. 8 finish. Provide where indicated. 

 E. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter 
 and leave surfaces chemically clean. 

 PART 3 - EXECUTION 

 3 .1 INSTALLATION, GENERAL 

 A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
 metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with 
 edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
 levels. 
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 B. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
 not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 
 Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
 fabrication and are for bolted or screwed field connections. 

 C. Field Welding: Comply with the following requirements: 

 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. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
 roughness shows after finishing and contour of welded surface matches that of adjacent 
 surface. 

  
D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 

 fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
 use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and 
 other connectors. 

 E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
 masonry, or similar construction. 

 F. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with 
 grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 

 3 .2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

 A. General: Install framing and supports to comply with requirements of items being supported, 
 including manufacturers' written instructions and requirements indicated on Shop Drawings. 

 B. Anchor supports for toilet partitions securely to and rigidly brace from building structure. 

 3 .3 INSTALLING BEARING AND LEVELING PLATES 

 A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
 improve bond to surfaces. Clean bottom surface of plates. 

 B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have 
 been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if 
 protruding, cut off flush with edge of bearing plate before packing with grout. 

 1. Use nonshrink grout, nonmetallic grout. 
 2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

 3 .4 INSTALLING STEEL RAILINGS 

 A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space 
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 posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each 
 direction. Secure posts and rail ends to building construction as follows: 

 1. Anchor posts to steel by welding directly to steel supporting members. 
 2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail 
 ends and anchored with postinstalled anchors and bolts. 

 B. Attach handrails to wall with wall brackets. Provide bracket with 1-1/2-inch (38-mm) clearance 
 from inside face of handrail and finished wall surface. Locate brackets as indicated or, if not 
 indicated, at spacing required to support structural loads. Secure wall brackets to building 
 construction as follows: 

 1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 
 2. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
 lag bolts. 

  
    3. For hollow masonry anchorage, use toggle bolts. 
 4. For steel-framed gypsum board assemblies, use hanger or lag bolts set into wood backing 
 between studs. Coordinate with stud installation to locate backing members. Or fasten to 
 concealed steel reinforcements using self-tapping screws of size and type required to 
 support structural loads. 

 3 .5 ANCHORING POSTS 

 A. Use steel pipe sleeves preset and anchored into concrete for installing posts. After posts have 
 been inserted into sleeves, fill annular space between post and sleeve with nonshrink, 
 nonmetallic grout, mixed and placed to comply with anchoring material manufacturer's written 
 instructions. 

 B. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-mm) 
 buildup, sloped away from post. 

 C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by 
 conditions, connected to posts and to metal supporting members as follows: 

 1. For stainless-steel pipe railings, weld flanges to post and bolt to supporting surfaces. 
 2. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces. 

 3 .6 INSTALLING METAL BAR GRATINGS 

 A. General:  Install gratings to comply with recommendations of referenced metal bar grating 
 standards that apply to grating types and bar sizes indicated, including installation clearances 
 and standard anchoring details. 

 B. Attach removable units to supporting members with type and size of clips and fasteners, as 
 recommended by grating manufacturer for type of installation conditions shown. 

 3 .7 ADJUSTING AND CLEANING 
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 A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 
 abraded areas. Paint uncoated and abraded 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 (0.05-mm) dry film thickness. 

 B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 
 abraded areas of shop paint are specified in Division 9 painting Sections. 

 C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
 galvanizing to comply with ASTM A 780. 

  
END OF SECTION 05500 
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SECTION 05511 - METAL STAIRS ACCESSORIES 

 PART 1 - GENERAL 

 1 .1 RELATED DOCUMENTS 

 A. Drawings and general provisions of the Contract, including General and Supplementary 
 Conditions and Division 1 Specification Sections, apply to this Section. 

 1. 2  SUMMARY 

 A. This Section includes the following: 

 1. Steel pipe railings attached to stairs. 
 2. Steel pipe handrails attached to walls adjacent to stairs. 
 3. Railings at the level of exit discharge. 

 B. Related Sections include the following: 

 1. Division 5 Section "Metal Fabrications" for ornamental metal guard railings and 
 perforated metal. 
 2. Division 9 Section "Resilient Flooring" for rubber flooring and treads. 
 3. Division 9 Section "Painting" for field painting of shop primed metal stair components. 

 1 .3 PERFORMANCE REQUIREMENTS 

 A. General:  In engineering railings to withstand structural loads indicated, determine allowable 
 design working stresses of railing materials based on the following: 

 1. Stainless Steel: 60 percent of minimum yield strength. 
 2. Steel: 72 percent of minimum yield strength. 

 B. Structural Performance of Stairs: Provide stairs capable of withstanding the effects of 
 gravity loads and the following loads and stresses within limits and under conditions indicated: 

 1. Uniform Load: 100 lbf/sq. ft. (4.79 kN/sq. m). 
 2. Concentrated Load: 300 lbf (1.33 kN) applied on an area of 4 sq. in. (2580 sq. mm). 
 3. Uniform and concentrated loads need not be assumed to act concurrently. 
 4. Stair Framing:  Capable of withstanding stresses resulting from railing loads in addition 
 to loads specified above. 
 5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch (6.4 
 mm), whichever is less. 

 C. Structural Performance of Railings:  Provide railings capable of withstanding the effects of 
 gravity loads and the following loads and stresses within limits and under conditions indicated: 
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   1. Handrails: 

 a. Uniform load of 50 lbs per linear foot. (0.73 kN/m) applied in any direction. 
 b. Single concentrated load of 200 lbf (0.89 kN) applied in any direction. 
 c. Uniform and concentrated loads need not be assumed to act concurrently. 
 d. Handrails must transfer load through supports to structure. 

 2. Top Rails of Guards: 

 a. Uniform load of 50 lbs per linear foot. (0.73 kN/m) applied laterally and 
 concurrently with 100 lbf/ ft. (1.46 kN/m) applied vertically downward. 
 b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
 c. Uniform and concentrated loads need not be assumed to act concurrently. 
 d. Top rails of guards must transfer load through supports to structure. 

 3. Infill of Guards: 

 a. Concentrated load of 50 lbf/ ft. (0.73 kN/m) applied laterally. 
 b. Infill load and other loads need not be assumed to act concurrently. 
 c. Infill of guards must transfer load through supports to structure. 

 1. 4  SUBMITTALS 

 A. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

 1. Provide templates for anchors and bolts specified for installation under other Sections. 
 2. For installed products indicated to comply with design loads, include structural analysis 
 data prepared by qualified professional engineer. 

 B. Welding certificates. 

 C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
 testing agency, for railings. 

 1. Test railings according ASTM E 894 and ASTM E 935. 

 1 .5 QUALITY ASSURANCE 

 A. Installer Qualifications: Fabricator of products. 
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 B. Welding: Qualify procedures and personnel according to the following: 

 1. AWS D1.1, "Structural Welding Code--Steel." 
 2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

 1 .6 COORDINATION 

 A. Coordinate installation of anchorages for stairs. 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. Coordinate locations of hanger rods and struts with other work so that they will not encroach on 
 required stair width and will be within the fire-resistance-rated stair enclosure. 

 PART 2 - PRODUCTS 

 2. 1  METALS, GENERAL 

 A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise 
 indicated. For components exposed to view in the completed Work, provide materials without 
 seam marks, roller marks, rolled trade names, or blemishes. 

 2 .2 MANUFACTURERS 

 A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
 product selection: 

 1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
 offering products that may be incorporated into the Work include, but are not limited to, 
 manufacturers specified. 

 2. Stainless-Steel Pipe: 

 a. Blum, Julius & Co., Inc. 
 b. Paragon Aquatics; Division of Pentair Pool Products, Inc. 
 c. Pisor Industries, Inc. 
 d. Stainless Fabricators, Inc. 
 e. Sterling Dula Architectural Products, Inc. 
 f. Tubular Specialties Manufacturing, Inc. 
 g. Tuttle Aluminum & Bronze.  

h. Wagner, R & B, Inc.; a division of the Wagner Companies. 
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 3. Steel Pipe: 

 a. Pisor Industries, Inc. 
 b. Sharpe Products. 
 c. Wagner, R & B, Inc.; a division of the Wagner Companies. 

 2. 3    FERROUS METALS 

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

 B. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with 
 ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

 C. Iron Castings:  Either gray or malleable iron, unless otherwise indicated. 

 1. Gray Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
 structural loads. 
 2. Malleable Iron: ASTM A 47/A 47M. 

 D. Uncoated, Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, either commercial steel, Type B, 
 or structural steel, Grade 25 (Grade 170), unless another grade is required by design loads; 
 exposed. 

 E. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, either commercial steel, Type B, 
 or structural steel, Grade 30 (Grade 205), unless another grade is required by design loads. 

  

 2 .4 STAINLESS STEEL 

 A. Pipe: ASTM A 312/A 312M, Grade TP 304. 

 2 .5 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. 

 B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property 
 Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers. 

 C. Anchor Bolts: ASTM F 1554, Grade 36. 

  
D.    Machine Screws: ASME B18.6.3 (ASME B18.6.7M). 

 E. Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M). 

 F. Plain Washers: Round, ASME B18.22.1 (ASME B18.22M). 
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 G. Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M). 

 H. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without 
 failure, a load equal to six times the load imposed when installed in unit masonry and four times 
 the load imposed when installed in concrete, as determined by testing according to 
 ASTM E 488, conducted by a qualified independent testing agency. 

 1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to 
 comply with ASTM B 633, Class Fe/Zn 5. Unless otherwise indicated. 

 2. 6  MISCELLANEOUS MATERIALS 

 A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 
 welded. 

 B. Shop Primers: Provide primers that comply with Division 9 painting Sections. 

 C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

 D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
 complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for 
 interior and exterior applications. 

 E. 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. 

  

 2 .7 FABRICATION, GENERAL 

 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. Join components by welding, unless otherwise indicated. 
 2. Use connections that maintain structural value of joined pieces. 

 B. 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. 

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

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

 E. Weld connections to comply with the following: 

 1. Use materials and methods that minimize distortion and develop strength and corrosion 
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 resistance of base metals. 
 2. Obtain fusion without undercut or overlap. 
 3. Remove welding flux immediately. 
 4. Weld exposed corners and seams continuously, unless otherwise indicated. 
 5. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
 roughness shows after finishing and contour of welded surface matches that of adjacent 
 surface. 

 F. 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. 

  

 2.8 STEEL PIPE RAILINGS 

 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. 

 B. Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
 another grade and weight are required by structural loads. 

 1. Configuration: As indicated. 

 C. Stainless Steel Pipe: ASTM A 312/A 312M, Grade TP 304, Standard Weight (Schedule 40), 
 unless another grade and weight are required by structural loads. 

 1. Configuration: As indicated. 

 D. 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. 

 E. Form changes in direction of railings as follows: 

 1. By bending. 

 F. 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. 

 G. Close exposed ends of railing members with end fittings. 

 H. 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. 

 I. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 
 miscellaneous fittings, and anchors for interconnecting components and for attaching to other 
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 work. Furnish inserts and other anchorage devices for connecting to concrete or masonry work. 

 1. Connect posts to stair framing by direct welding, unless otherwise indicated. 
 2. For railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and 
 sleeves, except galvanize anchors embedded in concrete construction. 

 J. 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 . 9 GUARDRAIL FABRICATION 

 A. General: Fabricate guardrails to comply with requirements indicated for design, dimensions, 
 member sizes and spacing, details, finish, and anchorage, but not less than that required to 
 support structural loads. 

 B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
 assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly 
 mark units for reassembly and coordinated installation. Use connections that maintain 
 structural value of joined pieces. 

 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 work true to line and level with accurate angles and surfaces. 

 E. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

 F. Connections: Fabricate guardrails with welded connections, unless otherwise indicated. 

 G. Welded Connections: Cope components at connections to provide close fit,. Weld all around at 
 connections, including at fittings. 

 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 flux immediately. 
 4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 
 shows after finishing and welded surface matches contours of adjoining surfaces. 

 H. Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings. 
 Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

 I. Form changes in direction as follows: 

 1. As detailed. 
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 J. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 
 work. Fabricate anchorage devices capable of withstanding loads imposed by railings. 
 Coordinate anchorage devices with supporting structure. 

 K. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm) long with 
 inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with 
 steel plate forming bottom closure. 
  

  

 2. 10  FINISHES 

 A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
 recommendations for applying and designating finishes. 

 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 products: 

 1. Interior Stairs (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning." 

 C. Apply shop primer to uncoated surfaces of metal stair components, except those with stainless 
 steel or galvanized finishes and those to be embedded in concrete 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. 

 1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

 D. Finish for Stainless Steel: 

 1. Remove tool and die marks and stretch lines or blend into finish. 
 2. Grind and polish surfaces to produce uniform, directionally textured, polished finish 
 indicated, free of cross scratches. Run grain with long dimension of each piece. 
 3. Bright, Directional Satin Finish:  No. 4. 
 4. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign 
 matter and leave surfaces chemically clean. 

 PART 3 - EXECUTION 

 3 .1 INSTALLATION, GENERAL 

 A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 
 for securing stairs to in-place construction. Include threaded fasteners for concrete and 
 masonry inserts, through-bolts, lag bolts, and other connectors. 

 B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
 metal stairs. Set units accurately in location, alignment, and elevation, measured from 
 established lines and levels and free of rack. 
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 C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into 
 concrete, unless otherwise indicated. 

 D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
 masonry, or similar construction. 

 E. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
 not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 

  
 1. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
 fabrication and are for bolted or screwed field connections. 

 F. Field Welding: Comply with the following requirements: 

 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. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
 roughness shows after finishing and contour of welded surface matches that of adjacent 
 surface. 

  

 3 .2 INSTALLING STEEL RAILINGS 

 A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space 
 posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each 
 direction. Secure posts and rail ends to building construction as follows: 

 1. Anchor posts to steel by welding directly to steel supporting members. 
 2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail 
 ends and anchored with post-installed anchors and bolts. 

 B. Attach handrails to wall with wall brackets. Provide bracket with 1-1/2-inch (38-mm) clearance 
 from inside face of handrail and finished wall surface. Locate brackets as indicated or, if not 
 indicated, at spacing required to support structural loads. Secure wall brackets to building 
 construction as follows: 

 1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 
 2. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 
 lag bolts. 

  
    3. For hollow masonry anchorage, use toggle bolts. 
 4. For steel-framed gypsum board assemblies, use hanger or lag bolts set into wood backing 
 between studs. Coordinate with stud installation to locate backing members. Or fasten to 
 concealed steel reinforcements using self-tapping screws of size and type required to 
 support structural loads. 
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 3 .3 ADJUSTING AND CLEANING 

 A. Touchup Primer: Immediately after erection, clean field welds, bolted connections, and abraded 
 areas of shop primer, and prime exposed areas with the same material as used for shop priming 
 to comply with SSPC-PA 1 for touching up shop-primed surfaces. 

 1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

 B. Refer to Division 9 Section "Painting" for field painting of shop primed metal stair components. 

 END OF SECTION 05511 

  
 


