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SECTION 055100 - METAL STAIRS

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings, general provisions of the Subcontract, and Division 01 Specification Sections, apply to this Section.

B. Section Includes Delegated Design Work for the Following: 
1. Preassembled steel stairs with concrete-filled treads.

2. [Steel tube] railings attached to metal stairs.

3. [Steel tube] handrails attached to walls adjacent to metal stairs.

1.2 PERFORMANCE REQUIREMENTS
A. Delegated Design:  

1. Design metal stairs, including comprehensive engineering analysis by a Structural Engineer licensed in the State of California, using performance requirements and design criteria indicated.

2. Stairs and handrails shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.

B. Structural Performance of Stairs:

1. Uniform Live Load:  100 lbf/sq. ft. (4 788Pa). 
2. Concentrated Live Load:  300 lbf applied on an area of 4 sq. in. (1.334 kN.)
3. Deflection:  Maximum L/360.

C. Structural Performance of Railings:  

1. Live Load:  Minimum 730N/m applied horizontally at right angle to the top of rail.

D. Seismic Performance:  

1. Metal stairs shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7] <Insert requirement>.

2. Component Importance Factor is 1.5.

1.3 SUBMITTALS

A. General:

1. Submit calculations, shop and erection drawings, signed by a Structural Engineer licensed in the State of California.

B. Shop Drawings:

1. Clearly identify connections on Shop Drawings with complete details, to the extent that all connections can be made without further reference to the Contract Documents.

2. In addition to the information indicated on the weld symbols, clearly indicate joint preparation information such as degree of bevel, weld length, etc., on the Shop Drawing detail of each piece requiring joint preparation. Clearly indicate root openings, back-ups, fillers, runout tabs, etc.
3. Indicate changes from the Contract Documents on the Shop Drawings, clearly identified. Changes shall be acceptable contingent upon the Engineer of Record's approval.

C. Project Closeout Submittals:

1. Record Drawings:  After work of this Section is completed correct or revise the shop drawings and erection diagrams to correspond to the changes made in the field, following which, one set of reproducible prints shall be delivered to the Project Manager. 
2. Deliver the set prior to the sub-subcontractor for the work of this Section leaving the job site, and prior to acceptance of a final payment request for the Work.

<Retain subparagraph below if recycled content is required for LEED-NC, LEED-CI, or LEED-CS Credits MR 4.1 and MR 4.2.>  

D. LEED Submittals:

1. Product Data for Credit MR 4.1[ and Credit MR 4.2]:  Indicating percentages by weight of post-consumer and pre-consumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.

1.4 QUALITY ASSURANCE

A. Standards:

1. Detail in conformance with the AISC manual Structural Steel Detailing Steel Construction Manual, current edition, unless otherwise shown or indicated.

1.5 PROJECT CONDITIONS

A. Existing Conditions:

1. Before starting work, verify measurements, lines, grades, elevations, locations and details of existing field conditions and be responsible for correctness, conformity, accuracy, and execution of steel stair work to conform to actual conditions.

PART 2 -  PRODUCTS

2.1 MATERIALS

<Retain first paragraph below if recycled content is required for LEED-NC, LEED-CI, or LEED-CS Credits MR 4.1 and MR 4.2.>  

A. Recycled Content of Steel Products: 

1.  Provide products with average recycled content of steel products so post-consumer recycled content plus one-half of pre-consumer recycled content is not less than [25] <Insert number> percent.

B. Ferrous Metals:

1. Steel Plates, Shapes and Bars: ASTM A 36.

2. Steel Plates to be Bent or Cold Formed: ASTM A 283, Grade C.

3. Steel Tubing: ASTM A 501.

4. Cold Finished Steel Bars: ASTM A 1O8, grade as selected by fabricator.

5. Hot Rolled Carbon Steel Sheets and Strips: ASTM A 57O.

6. Cold Rolled Carbon Steel Sheets: ASTM A 366.

7. Galvanized Carbon Steel Sheets: ASTM A 446, Grade A, with ASTM A 525, G90 zinc coating.

8. Gray Iron Castings: ASTM A 48, Class 30.

9. Malleable Iron Castings: ASTM A 47, grade as selected by fabricator.

10. Steel Pipe: ASTM A 53, type as selected, Grade A; black finish unless galvanizing is required; standard weight (Schedule 40) unless otherwise indicated.

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

D. Steel Finish: 
1. Shop prime paint in accordance with the requirements of Division 09 Section "Painting".

E. Expansive Grout: 
1. Hallemite "Por-Rok Cement", Master Builders Co. "Embeco", or approved equal.

2.2 STEEL FRAMED STAIRS

A. General:

1. Use welding for joining pieces together, unless otherwise indicated. Fabricate units so that mechanical fasteners used do not appear on finished surfaces. Make joints true and tight, and make connections of parts "light proof" tight. All welds to be continuous, and ground smooth where exposed.

2. Construct stair units to conform to sizes and arrangements indicated. Provide metal framing, hangers, columns, railings, newels, balusters, struts, clips, brackets, bearing plates and other components for the support of stairs and landings. Erect stair work to line, plumb, square, and true with runs registering level with floor and platform levels.

3. Provide brackets and bearing surfaces as detailed and as required to anchor and contain the stairs on the supporting structure.

4. Where masonry walls support the steel stair work, provide temporary supporting struts, designed for the erection of steel stair components before installation of masonry.

B. Stair Framing:

1. Fabricate stringers of structural steel channels, plates, or a combination thereof, as indicated. Provide closures for exposed ends of stringers.

2. Construct platforms of structural steel channel headers and miscellaneous framing members, as indicated. Bolt or weld headers to stringers and newels. Bolt or weld framing members to stringers and headers.

C. Metal Pan Units:

1. Form metal pans of 12 gauge galvanized structural steel. Shape pans to conform to the configuration indicated.

2. Construct risers and subtread metal pans with steel angle supporting brackets, of size shown, welded to stringers. Secure metal pans to brackets with rivets or by welding. Provide platforms of the same metal and gauge as specified for pans, unless otherwise shown.

3. Secure sub-platform metal pans to platform frames by welding.

D. Steel Plate Treads and Platforms:

1. Provide raised pattern steel floor plate complying with Federal Specification QQ-F461, Class 1. Provide pattern shown, or if not shown, from manufacturer's standard patterns, as selected by Architect-Engineer.

2. Form treads of 1/4 inch (6 mm) thick steel floor plate with integral nosing and back edge stiffeners. Weld steel supporting brackets to stringers, and treads to brackets.

3. Fabricate platforms of steel floor plate of the thickness shown. Provide nosing matching that on treads, at all landings. Secure floor plates to platform framing members by welding.

2.3 STAIR RAILINGS

A. Stair Railings and Handrails:

1. Fabricate newels of steel tubing and provide gray iron newel caps, as indicated.

2. Provide steel pipe railings, consisting of top rail, intermediate rail, posts, and wall mounted rails. Unless otherwise shown, fabricate rails of [1-½ inch] [38 mm] diameter pipe.

3. Non-welded connections: When acceptable to the Architect-Engineer, intermediate post-to-rail connections may be made using internal pipe sleeve locks and Allen screw fasteners. Locking devices which do not produce flush, smooth, rigid, hairline joints will not be acceptable. Weld other connections.

4. Welded connections: Cope intersections of rails and posts, weld joints, and grind smooth. Butt weld end-to-end joints of railings or use welding connectors. At connections to steel supports, weld post directly to steel support.

5. Railings may be bent at comers instead of joining, provided the bends are uniformly formed in jigs, with cylindrical cross section of the pipe maintained throughout the entire bend.

6. Adjust railings prior to securing in place to insure proper matching at butting joints and correct alignment throughout their length. Space posts at not more than 8 ft (2440) mm on centers, unless otherwise shown. Plumb post in each direction. Secure posts and rail ends to building construction as follows:

a. Anchor posts in concrete by means of pipe sleeves set and anchored into the concrete. Provide sleeves of galvanized steel pipe, not less than 6 inches (150 mm) long, and having an inside diameter not less than ½ inch (12 mm) greater than the outside diameter of the pipe post to be inserted. Provide steel plate closure secured to the bottom of the sleeve and of width and length not less than (1 inch 25 mm) greater than the outside diameter of the sleeve. After the posts have been inserted into the sleeves, fill the annular space between the post and the sleeve, solid with expansive grout. Cover anchorage joint with a round steel flange welded to the post. At the Sub-Contractor's option, anchor posts in concrete by core drilling holes not less than 1 inch (25 mm) greater than the outside diameter of the post. Clean holes of loose material, insert posts, and fill the space between the post and the concrete with expansive grout. Cover anchorage joint with a round steel flange welded to the post. Anchor posts to steel with steel flanges, angle type or floor type as required by the existing conditions, welded to posts and bolted to the steel supporting members.

b. Provide removable sections of railing where indicated. Furnish slip-fit metal socket or sleeve for casting into concrete. Accurately locate sleeves to match post spacing.

c. Provide toe plates between railing posts where shown, consisting of [1/8 inch] [3.2 mm] thick steel flat bars, not less than 4 inches (100 mm) inches high. Secure toe plates as indicated.

7. Secure handrails to walls with wall brackets and end fittings. Provide brackets of malleable iron castings, with not less than 3 inches (75 mm) clearance between face of wall and railing. Wall brackets and end plates shall be of the concealed fastener type, unless otherwise shown. Locate brackets as indicated, or if not indicated, at not more than 8 ft  (2.44 m) on center.

8. Provide wall return fitting of cast iron castings, flush type, with the same projection as that specified for wall brackets. Secure wall brackets and wall return fittings to building construction as follows:

a. For anchorage to concrete and solid grouted masonry walls, use anchor bolt expansion shields and lag bolts.

b. For anchorage to hollow masonry walls, use toggle bolts having square heads.

c. For stud partitions, use lag bolts set into wood blocking between studs. Coordinate stud and blocking installation for accurate location of backing members.

B. Finish:

1. Galvanize exterior railings, interior railings where identified as galvanized, pipe fittings, brackets, fasteners, and other ferrous metal components. Provide black steel pipe for interior railings not indicated to be galvanized.

2.4 ABRASIVE NOSINGS

A. Metal Safety Nosings: 

1. Provide cast metal, abrasive non-skid type, as shown on the drawings. Nosings shall be 4 inches (100 mm) wide by the full length of the tread, between the stringers. Fabricate in thickness, profile, and surface pattern indicated. Equip each nosing with anchors for embedding in the pan fill material, spaced not more than 4 inches (100) mm from each end, and not more than [380 mm] apart.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. General:

1. Install steel stair units in accordance with the approved Shop and Erection Drawings, and with the manufacturer's instructions.
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