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SECTION 05500 - METAL FABRICATIONS

THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN THE GENERAL AND SUPPLEMENTARY CONDITIONS.

PART 1 - GENERAL

1.1
RELATED DOCUMENTS

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

1.2
SUMMARY

A.
This section includes the following metal fabrications:

ADJUST LIST BELOW TO SUIT PROJECT.

1.
Steel pipe railings.

2.
Loose bearing and leveling plates.

3.
Loose steel lintels.

4.
Miscellaneous framing and supports for the following:

a.
Applications where framing and supports are not specified in other sections.

B.
Related Sections: The following sections contain requirements that relate to this section:

LIST ONLY PRODUCTS, CONSTRUCTION, AND EQUIPMENT INCLUDED IN THIS PROJECT THAT THE READER WOULD EXPECT TO FIND IN THIS SECTION. VERIFY THAT SECTIONS LISTED ARE INCLUDED IN THIS SPECIFICATION AND THAT THEIR TITLES ARE CORRECTLY INDICATED.

1.
Division 5 Section "Structural Steel" for structural steel framing system components.

DELETE SYSTEMS BELOW NOT INCLUDED IN REFERENCED SECTION.

       2.
Division 9 Section "Painting" finish painting of metal

          fabrication items.

1.3
SYSTEM PERFORMANCE REQUIREMENTS

DELETE THIS ARTICLE IF REQUIREMENTS ARE INDICATED ON DRAWINGS, IF METAL FABRICATIONS LISTED BELOW ARE NOT RETAINED IN SECTION, OR IF AUTHORITIES HAVING JURISDICTION REQUIRE STRUCTURAL ENGINEER OF RECORD TO TAKE FULL RESPONSIBILITY FOR STRUCTURAL DESIGN.

BELOW ARE EXAMPLES OF PERFORMANCE REQUIREMENTS FOR HANDRAILS AND RAILING SYSTEMS THAT ARE ALSO SPECIFIED IN DIVISION 5 SECTION "HANDRAILS AND RAILINGS." SEE EVALUATION SHEETS OF LATTER SECTION.

A.
Structural Performance of Handrails and Railing Systems: Design, engineer, fabricate, and install handrails and railing systems to comply with requirements of ASTM E 985 for structural performance based on testing performed in accordance with ASTM E 894 and E 935.

DELETE ABOVE IF HANDRAIL AND RAILING SYSTEM REQUIREMENTS INCLUDED WITH OTHER REQUIREMENTS RETAINED UNDER PARAGRAPH BELOW.

B.
Structural Performance: Design, engineer, fabricate, and install the following metal fabrications to withstand the following structural loads without exceeding the allowable design working stress of the materials involved, including anchors and connections.  Apply each load to produce the maximum stress in each respective component of each metal fabrication.

BELOW ARE EXAMPLES ONLY AND ARE BASED ON 1987 BOCA NATIONAL BUILDING CODE. REVISE TO SUIT REQUIREMENTS APPLICABLE TO PROJECT AND COMPLYING WITH CODES OF AUTHORITIES HAVING JURISDICTION. LBF REPRESENTS THE STANDARD ABBREVIATION ADOPTED IN BUILDING CODES AND STANDARDS FOR POUNDS-FORCE.

1.
Top Rail of Guardrail Systems: Capable of withstanding the following loads applied as indicated:

a.
Concentrated load of 300 lbf applied at any point nonconcurrently, vertically downward, or horizontally.

RETAIN BELOW PER BOCA CODE FOR USE GROUPS OTHER THAN MULTIFAMILY RESIDENTIAL AND 1- AND 2- FAMILY RESIDENTIAL.

b.
Uniform load of 100 lbf per linear ft. applied nonconcurrently, vertically downward or horizontally.

RETAIN BELOW ONLY IF BOTH CONCENTRATED AND UNIFORM LOADS ABOVE ARE RETAINED AS REQUIRED IN 1987 BOCA NATIONAL BUILDING CODE.

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

2.
Handrails Not Serving as Top Rails: Capable of withstanding the following loads applied as indicated:

a.
Concentrated load of 200 lbf applied at any point nonconcurrently, vertically downward or horizontally.

RETAIN BELOW PER BOCA CODE FOR USE GROUPS OTHER THAN MULTIFAMILY RESIDENTIAL AND 1 AND 2 FAMILY RESIDENTIAL USE GROUPS.

b.
Uniform load of 50 lbf per linear foot applied nonconcurrently, vertically downward or horizontally.

RETAIN BELOW ONLY IF BOTH CONCENTRATED AND UNIFORM LOADS ABOVE ARE RETAINED AS REQUIRED IN 1987 BOCA NATIONAL BUILDING CODE.

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

3.
Infill Area of Guardrail Systems: Capable of withstanding a horizontal concentrated load of 200 lbf applied to one sq. ft. at any point in the system including panels, intermediate rails balusters, or other elements composing the infill area.

RETAIN BELOW ONLY IF UNIFORM LOAD REQUIREMENTS RETAINED FOR TOP RAIL OF RAILING FOR WHICH GUARD IS A PART.

a.
Above load need not be assumed to act concurrently with uniform horizontal loads on top rails of railing systems in determining stress on guard.

BELOW ARE EXAMPLES ONLY AND ARE BASED ON 1987 BOCA NATIONAL BUILDING CODE AND ANSI A58.1. REVISE TO SUIT REQUIREMENTS APPLICABLE TO PROJECT AND COMPLYING WITH CODES OF AUTHORITIES HAVING JURISDICTION.

1.4
SUBMITTALS

A.
General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.

REVISE BELOW TO LIST SPECIFIC PRODUCTS FOR WHICH PRODUCT DATA MUST BE SUBMITTED.

B.
Product data for products used in miscellaneous metal fabrications, including paint products and grout.

C.
Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.  Provide templates for anchors and bolts specified for installation under other sections.

RETAIN BELOW IF ANY PRODUCTS INDICATED TO WITHSTAND SPECIFIC DESIGN LOADINGS. SEE AIA A201, 3.12.11 FOR CONTRACTOR'S RESPONSIBILITY FOR CALCULATIONS. RETAIN BELOW WITH "ENGINEER QUALIFICATIONS" PARAGRAPH UNDER "QUALITY ASSURANCE."

1.
Where installed metal fabrications are indicated to comply with certain design loadings, include structural computations, material properties, and other information needed for structural analysis that has been signed and sealed by the qualified professional engineer who was responsible for their preparation.

RETAIN BELOW IF QUALIFIED ENGINEER REQUIRED UNDER "SUBMITTALS" ARTICLE OR THIS ARTICLE.

D.
Engineer Qualifications: Professional engineer licensed to practice in jurisdiction where project is located and experienced in providing engineering services of the kind indicated that have resulted in the successful installation of metal fabrications similar in material, design, and extent to that indicated for this Project.

PART 2 - PRODUCTS

2.1
FERROUS METALS

A.
Metal Surfaces, General: For metal fabrications exposed to view upon completion of the Work, provide materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use materials whose exposed surfaces exhibit pitting, seam marks, roller marks, rolled trade names, roughness, and, for steel sheet, variations in flatness exceeding those permitted by reference standards for stretcher-leveled sheet.

RETAIN MATERIAL TYPES, QUALITIES, AND GRADES BELOW THAT ARE INDICATED IN SPECIFICATION OR ON DRAWINGS FOR EACH FABRICATION TYPE. ADD OR DELETE TO SUIT PROJECT REQUIREMENTS.

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

C.
Steel Tubing: Product type (manufacturing method) and as follows:

RETAIN A DEFAULT REQUIREMENT (ONLY MINIMUM AND NEXT HIGHER GRADE SPECIFIED BELOW FOR COLD-FORMED TUBING AS EXAMPLES) APPLICABLE TO MAJORITY OF PRODUCTS IN PROJECT ALONG WITH QUALIFYING PHRASE "UNLESS OTHERWISE INDICATED" OR DELETE PHRASE IF ONLY ONE REQUIREMENT APPLICABLE THROUGHOUT PROJECT. REVISE GRADE AS NEEDED TO SUIT STRUCTURAL PERFORMANCE REQUIREMENTS.

1.
Cold-Formed Steel Tubing: ASTM A 500, grade as indicated below:

a.
Grade A, unless otherwise indicated or required for design loading.

DELETE ABOVE OR BELOW. IF BOTH COLD- AND HOT-FORMED TUBING RETAINED, NOTE THAT GRADE B COLD-FORMED TUBING AND HOT-FORMED TUBING BELOW HAVE SAME MINIMUM TENSILE STRENGTH BUT HOT-FORMED'S YIELD STRENGTH IS LOWER.

b.
Grade B, unless otherwise indicated or required for design loading.

2.
Hot-Formed Steel Tubing: ASTM A 501.

REVISE BELOW AS REQUIRED.

a.
For exterior installations and where indicated, provide tubing with hot-dip galvanized coating per ASTM A 53.

D.
Galvanized Steel Sheet: Quality as follows:

1.
Structural Quality: ASTM A 446; Grade A, unless another grade required for design loading, and G90 coating designation unless otherwise indicated.

DELETE ABOVE OR BELOW IF NOT APPLICABLE. REVISE DEFAULT GRADE ABOVE IF NEEDED FOR STRUCTURAL PERFORMANCE. IF ONLY ONE GRADE ABOVE AND ONE COATING DESIGNATION APPLIES THROUGHOUT PROJECT, REMOVE QUALIFYING STATEMENT "UNLESS OTHERWISE INDICATED" FROM ABOVE AND BELOW. IF SEVERAL COATING DESIGNATIONS APPLY, SPECIFY DEFAULT DESIGNATION AND INDICATE EXCEPTIONS HERE OR WITH INDIVIDUAL FABRICATIONS OR ON DRAWINGS.

2.
Commercial Quality: ASTM A 526, G90 coating designation unless otherwise indicated.

E.
Steel Pipe: ASTM A 53; finish, type, and weight class as follows:

1.
Black finish, unless otherwise indicated.

DELETE ABOVE OR BELOW IF NOT APPLICABLE. REVISE IF GALVANIZED FINISH REPRESENTS DEFAULT FINISH AND BLACK FINISH OCCURS ONLY WHERE INDICATED.

2.
Galvanized finish for exterior installations and where indicated.

RETAIN ONE TYPE, WEIGHT, AND SO ON FROM EXAMPLES BELOW AS DEFAULT REQUIREMENT OR REVISE TO SUIT PROJECT REQUIREMENTS FOR STRUCTURAL PERFORMANCE.

3.
Type F, standard weight (schedule 40), unless otherwise indicated, or another weight, type, and grade required by structural loads.

4.
Type S, Grade A, standard weight (schedule 40), unless otherwise indicated, or another grade or weight or both required by structural loads.

5.
Type S, Grade B, standard weight (schedule 40), unless otherwise indicated, or another weight required by structural loads.

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

G.
Concrete Inserts: Threaded or wedge type; galvanized ferrous castings, either malleable iron, ASTM A 47, or cast steel, ASTM A 27.  Provide bolts, washers, and shims as required, hot-dip galvanized per ASTM A 153.

2.2
GROUT AND ANCHORING CEMENT

RETAIN BELOW FOR HEAVY-DUTY GROUTING APPLICATIONS. DO NOT USE IN WET AREAS OR ON EXTERIOR.

A.
Nonshrink Metallic Grout: Premixed, factory-packaged, ferrous aggregate grout complying with CE CRD-C 621, specifically recommended by manufacturer for heavy duty loading applications of type specified in this section.

RETAIN BELOW FOR GROUTING POSTS AND OTHER APPLICATIONS WHERE NONSTAINING GROUT REQUIRED.

B.
Nonshrink Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with CE CRD- C 621.  Provide grout specifically recommended by manufacturer for interior and exterior applications of type specified in this section.  
PRODUCT BELOW MUST BE PROTECTED FROM WATER EROSION BY SEPARATE COATING. DO NOT USE ON EXTERIOR OR INTERIOR WHERE EXPOSED TO WATER.

C.
Interior Anchoring Cement: Factory-prepackaged, nonshrink, nonstaining, hydraulic controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.  Use for interior applications only.

PRODUCT BELOW RECOMMENDED BY MFR FOR INTERIOR OR EXTERIOR APPLICATIONS.

D.
Erosion-Resistant Anchoring Cement: Factory-prepackaged, nonshrink, nonstaining, hydraulic controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.  Provide formulation that is resistant to erosion from water exposure without need for protection by a sealer or waterproof coating and is recommended for exterior use by manufacturer. Provide erosion resistant anchoring cement grout at exterior railing embedments in concrete.
RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY SPECIFICATION. REFER TO DIVISION 1 SECTION "MATERIALS AND EQUIPMENT."

E.
Products: Subject to compliance with requirements, provide one of the following:

BELOW ARE EXAMPLES ONLY. RETAIN OR INSERT ONLY THOSE PRODUCTS BELOW THAT CORRESPOND WITH OTHER REQUIREMENTS AND WHOSE AVAILABILITY AND SUITABILITY FOR APPLICATION INDICATED HAS BEEN VERIFIED.

1.
Nonshrink Nonmetallic Grouts:

a.
"Bonsal Construction Grout"; W. R. Bonsal Co.

b.
"Diamond-Crete Grout"; Concrete Service Materials Co.

c.
"Euco N-S Grout"; Euclid Chemical Co.

d.
"Kemset"; Chem-Masters Corp.

e.
"Crystex"; L & M Construction Chemicals, Inc.

f.
"Masterflow 713"; Master Builders.

g.
"Sealtight 588 Grout"; W. R. Meadows, Inc.

h.
"Sonogrout"; Sonneborn Building Products Div., Rexnord Chemical Products, Inc.

i.
"Stoncrete NM1"; Stonhard, Inc.

j.
"Five Star Grout"; U. S. Grout Corp.

k.
"Vibropruf #11"; Lambert Corp.

2.
Erosion-Resistant Anchoring Cement:

a.
"Super Por-Rok"; Minwax Construction Products Division.

2.3
FASTENERS

A.
General: Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select fasteners for the type, grade, and class required.

DELETE BELOW IF NO DETAILED FASTENING REQUIREMENTS. RETAIN FOR COMPLEX WORK.

B.
Bolts and Nuts: Regular hexagon head type, ASTM A 307, Grade A.

C.
Lag Bolts: Square head type, FS FF-B-561.

D.
Machine Screws: Cadmium plated steel, FS FF-S-92.

E.
Wood Screws: Flat head carbon steel, FS FF-S-111.

F.
Plain Washers: Round, carbon steel, FS FF-W-92.

G.
Drilled-In Expansion Anchors: Expansion anchors complying with FS FF-S-325, Group VIII (anchors, expansion, [nondrilling]), Type I (internally threaded tubular expansion anchor); and machine bolts complying with FS FF-B-575, Grade 5.

H.
Toggle Bolts: Tumble-wing type, FS FF-B-588, type, class, and style as required.

I.
Lock Washers: Helical spring type carbon steel, FS FF-W-84.

2.4
PAINT

CORRELATE PRIMER SELECTION WITH PAINT AND SPECIAL COATING SYSTEMS SPECIFIED IN DIVISION 9 SECTIONS "PAINTING" AND "SPECIAL COATINGS" FOR APPLICATION OVER PRIMED FERROUS METAL PRODUCTS SPECIFIED IN THIS SECTION. INSERT PRODUCT NAMES IF REQUIRED. REVISE BELOW IF REGULATIONS IN EFFECT AT PROJECT REQUIRE CHROMATE-FREE PRIMERS.

A.
Shop Primer for Ferrous Metal: Manufacturer's or fabricator's standard, fast-curing, lead-free, universal modified alkyd primer selected for good resistance to normal atmospheric corrosion, for compatibility with finish paint systems indicated, and for capability to provide a sound foundation for field-applied topcoats despite prolonged exposure complying with performance requirements of FS TT-P-645.

DELETE BELOW IF NO GALVANIZED FABRICATIONS.

B.
Galvanizing Repair Paint: High zinc dust content paint for regalvanizing welds in galvanized steel, with dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-21035 or SSPC-Paint-20.

C.
Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12 except containing no asbestos fibers.

DELETE BELOW IF PROHIBITED BY AUTHORITIES HAVING JURISDICTION OVER PROJECT.

D.
Zinc Chromate Primer: FS TT-P-645.

SELECT ONE BELOW OR DELETE IF PRIME PAINTED.

DELETE ABOVE IF NO EXTERIOR NOSINGS. RETAIN BELOW (WITH OR WITHOUT ABOVE) WITH QUALIFYING PHRASE IF ONLY SELECTED INTERIOR NOSINGS GALVANIZED AND LOCATIONS INDICATED ON DRAWINGS OR DELETE QUALIFYING PHRASE IF ALL INTERIOR NOSINGS GALVANIZED.

2.5
LOOSE BEARING AND LEVELING PLATES

A.
Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction, made flat, free from warps or twists, and of required thickness and bearing area.  Drill plates to receive anchor bolts and for grouting as required.  Galvanize after fabrication.

2.6
LOOSE STEEL LINTELS

A.
Fabricate loose structural steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.

B.
Weld adjoining members together to form a single unit where indicated.

DELETE BELOW IF BEARING LENGTHS INDICATED ON DRAWINGS OR SCHEDULES.

C.
Size loose lintels for equal bearing of one inch per foot of clear span but not less than 8 inches bearing at each side of openings, unless otherwise indicated.

D.
Galvanize loose steel lintels located in exterior walls.

2.7
MISCELLANEOUS FRAMING AND SUPPORTS

A.
General: Provide steel framing and supports for applications indicated or which are not a part of structural steel framework, as required to complete work.

B.
Fabricate units to sizes, shapes, and profiles indicated and required to receive adjacent other construction retained by framing and supports.  Fabricate from structural steel shapes, plates, and steel bars of welded construction using mitered joints for field connection.  Cut, drill, and tap units to receive hardware, hangers, and similar items.

1.
Equip units with integrally welded anchors for casting into concrete or building into masonry.  Furnish inserts if units must be installed after concrete is placed.

a.
Except as otherwise indicated, space anchors 24 inches o.c. and provide minimum anchor units in the form of steel straps 1-1/4 inches wide x 1/4 inch x 8 inches long.

BELOW ARE EXAMPLE REQUIREMENTS, REVISE TO SUIT SPECIFIC PROJECT REQUIREMENTS. INSERT REQUIREMENTS FOR OTHER SPECIFIC APPLICATIONS.

D.
Galvanize miscellaneous framing and supports in the following locations:

1.
Exterior locations.

DELETE ABOVE IF NO EXTERIOR FRAMING AND SUPPORTS. RETAIN BELOW (WITH OR WITHOUT ABOVE) WITH QUALIFYING PHRASE IF ONLY SELECTED INTERIOR FRAMING AND SUPPORTS GALVANIZED AND LOCATIONS INDICATED ON DRAWINGS OR DELETE QUALIFYING PHRASE IF ALL INTERIOR FRAMING AND SUPPORTS GALVANIZED.

2.
Interior locations where indicated.

2.8
MISCELLANEOUS STEEL TRIM

A.
Provide shapes and sizes indicated for profiles shown.  Unless otherwise indicated, fabricate units from structural steel shapes, plates, and steel bars, with continuously welded joints and smooth exposed edges.  Use concealed field splices wherever possible.  Provide cutouts, fittings, and anchorages as required for coordination of assembly and installation with other work.

B.
Galvanize miscellaneous framing and supports in the following locations:

1.
Exterior locations.

DELETE ABOVE IF NO EXTERIOR TRIM. RETAIN BELOW (WITH OR WITHOUT ABOVE) WITH QUALIFYING PHRASE IF ONLY SELECTED INTERIOR TRIM GALVANIZED AND LOCATIONS INDICATED ON DRAWINGS OR DELETE QUALIFYING PHRASE IF ALL INTERIOR TRIM GALVANIZED.

2.
Interior locations where indicated.

2.9
SHELF AND RELIEVING ANGLES

A.
Fabricate shelf and relieving angles from steel angles of sizes indicated and for attachment to concrete framing.  Provide slotted holes to receive 3/4 inch bolts, spaced not more than 6 inches from ends and not more than 24 inches o.c., unless otherwise indicated.

B.
For cavity walls, provide vertical channel brackets to support shelf/relieving angles from back-up masonry and concrete.  Align expansion joints in angles with indicated expansion joints in cavity wall exterior wythe.

C.
Galvanize shelf angles to be installed on exterior concrete framing.

DELETE BELOW IF NONE. SHELF ANGLES CONNECTED TO STRUCTURAL STEEL FRAMING ARE SPECIFIED WITH THAT WORK IN ANOTHER SECTION WITH DIVISION 5.

D.
Furnish wedge-type concrete inserts, complete with fasteners, for attachment of shelf angles to cast-in-place concrete.

2.10
STEEL PIPE RAILINGS AND HANDRAILS

CORRELATE REQUIREMENTS IN THIS SECTION AND ON DRAWINGS WITH STRUCTURAL PERFORMANCE REQUIREMENTS SPECIFIED IN PART 1 OF THIS SECTION AND WITH FINISHES OF METAL PIPE SPECIFIED UNDER FERROUS METALS AT BEGINNING OF PART 2.

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

B.
Interconnect railing and handrail members by butt-welding or welding with internal connectors, at fabricator's option, unless otherwise indicated.

REVISE ABOVE IF NON-WELDED CONNECTIONS PERMITTED.

1.
At tee and cross intersections, notch ends of intersecting members to fit contour of pipe to which end is joined and weld all around.

C.
Form changes in direction of railing members as follows:

RETAIN ONE METHOD BELOW OR, WHERE MORE THAN ONE REQUIRED OR ACCEPTABLE, RETAIN LAST REQUIREMENT IN ADDITION TO THOSE SELECTED OR, IF THERE IS A NEED TO LIMIT SPECIFIC METHODS TO SELECTED LOCATION WHICH ARE SHOWN ON DRAWINGS, SELECT METHOD WHICH PREDOMINATES AS DEFAULT BY ADDING PHRASE "UNLESS OTHERWISE INDICATED." AND QUALIFYING OTHERS RETAINED BY "WHERE INDICATED."

1.
By insertion of prefabricated elbow fittings.

2.
By radius bends of radius indicated.

3.
By bending.

4.
By any method indicated above, applicable to change of direction involved.

RETAIN BELOW UNLESS ALL BENDS MADE UP BY MITERING OR STANDARD ELBOW FITTINGS.

D.
Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross-section of pipe throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of pipe.

E.
Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.

F.
Close exposed ends of pipe by welding 3/16 inch thick steel plate in place or by use of prefabricated fittings, except where clearance of end of pipe and adjoining wall surface is 1/4 inch or less.

G.
Toe Boards: Where indicated, provide toe boards at railings around openings and at the edge of open-sided floors and platforms.  Fabricate to dimensions and details indicated, or if not indicated, use 4 inches high x 1/8 inch steel plate welded to, and centered between, each railing post.

H.
Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnections of pipe and attachment of railings and handrails to other work.  Furnish inserts and other anchorage devices for connecting railings and handrails to concrete or masonry work.

DELETE BELOW IF NO POSTS SET IN CONCRETE OR IF POSTS TO BE SET IN CORE DRILLED HOLES WITHOUT SLEEVES.

1.
For railing posts set in concrete fabricate sleeves from steel pipe not less than 6 inches long and with an inside diameter not less than 1/2 inch greater than the outside diameter of post, with steel plate closure welded to bottom of sleeve.

DELETE BELOW IF NOT REQUIRED. RETAIN TO CONCEAL EDGE OF SLEEVES AND PREVENT RUST STAINS.

a.
Provide friction fit, removable covers designed to keep sleeves clean and hold top edge of sleeve 1/2 inch below finished surface of concrete.

2.
For removable railing posts, fabricate slip-fit sockets from steel pipe whose inside diameter is sized for a close fit with posts and to limit deflection of post without lateral load, measured at top, to not more than 1/12 of post height.  Provide socket covers designed and fabricated to resist accidental dislodgement.

I.
Fillers: Provide steel sheet or plate fillers of thickness and size indicated or required to support structural loads of handrails where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish thicknesses.  Size fillers to produce adequate bearing to prevent bracket rotation and overstressing of substrate.

DELETE INAPPLICABLE REQUIREMENTS BELOW OR REVISE.

J.
For exterior steel railings and handrails formed from steel pipe with galvanized finish, galvanize fittings, brackets, fasteners, sleeves, and other ferrous components.  Galvanize after fabrication.

CORRELATE ABOVE AND BELOW WITH STEEL PIPE FINISH REQUIREMENTS UNDER FERROUS METALS AT BEGINNING OF PART 1 OF THIS SECTION.

ADD OTHER SPECIFIC ITEMS TO SUIT PROJECT.

PART 3 - EXECUTION

3.1
PREPARATION

A.
Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, including concrete inserts, sleeves, anchor bolts, and miscellaneous items having integral anchors that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to project site.

3.2
INSTALLATION, GENERAL

A.
Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications to in-place construction; include threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other connectors as required.

B.
Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installation of miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

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

D.
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 the surfaces of exterior units which have been hot-dip galvanized after fabrication, and are intended for bolted or screwed field connections.

E.
Field Welding: Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance and quality of welds made, methods used in correcting welding work, and 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 that no roughness shows after finishing and contour of welded surface matches those adjacent.

DELETE BELOW IF NO ALUMINUM.

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 or zinc chromate primer.

DELETE ARTICLES BELOW NOT APPLICABLE TO PROJECT. INSERT OTHERS WHERE NEEDED TO SPECIFY REQUIREMENTS APPLICABLE TO A SPECIFIC ITEM NOT COVERED UNDER GENERAL INSTALLATION REQUIREMENTS ABOVE.

3.3
SETTING LOOSE PLATES

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

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

1.
Use metallic nonshrink grout in concealed locations where not exposed to moisture; use nonmetallic nonshrink grout in exposed locations, unless otherwise indicated.

DELETE BELOW IF NOT REQUIRED.

2.
Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.4
INSTALLATION OF STEEL PIPE RAILINGS AND HANDRAILS

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

SELECT TYPE(S) OF ANCHORAGE BELOW TO SUIT PROJECT.

RETAIN EITHER ABOVE OR BELOW OR DELETE BOTH IF NO POSTS IN CONCRETE.

1.
Anchor posts in concrete by core drilling holes not less than 5 inches deep and 3/4 inch greater than outside diameter of post.  Clean holes of all loose material, insert posts and fill annular space between post and concrete with the following anchoring material, mixed and placed to comply with anchoring material manufacturer's directions.

a
RETAIN EITHER ABOVE OR BELOW WITH EITHER CONCRETE ANCHORAGE METHOD PRECEDING, CORRELATE WITH PRODUCT REQUIREMENTS IN PART 2.

.
Anchoring cement.

b.
Cover anchorage joint with a round steel flange attached to post as follows:

DELETE ABOVE OR BELOW.

1)
By set screws.

RETAIN EITHER ABOVE OR BELOW WITH EITHER CONCRETE ANCHORAGE METHOD PRECEDING.

c.
Leave anchorage joint exposed, wipe off surplus anchoring material, and leave 1/8 inch build-up, sloped away from post.  For installations exposed on exterior, or to flow of water, seal anchoring material to comply with grout manufacturer's directions.

REVISE BELOW IF WELDED DIRECTLY TO SUPPORTS.

3.
Anchor posts to steel with steel oval flanges, angle type or floor type as required by conditions, welded to posts and bolted to steel supporting members.

4.
Anchor rail ends into concrete and masonry with steel round flanges welded to rail ends and anchored into wall construction with lead expansion shields and bolts.

5.
Anchor rail ends to steel with steel oval or round flanges welded to rail ends and bolted to structural steel members, unless otherwise indicated.

DELETE BELOW IF NONE.

6.
Install removable railing sections where indicated in slip-fit metal sockets cast into concrete.  Accurately locate sockets to match post spacing.

B.
Secure handrails to wall with wall brackets and end fittings.  Provide bracket with not less than 1-1/2 inch 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 and wall return fittings to building construction as follows:

RETAIN ABOVE OR BELOW.

1.
Use type of bracket with pre-drilled hole for exposed bolt anchorage.

DELETE ANY OF THE FOLLOWING METHODS NOT APPLICABLE OR REVISE TO SUIT PROJECT.

2.
For concrete and solid masonry anchorage, use drilled-in expansion shield and either concealed hanger bolt or exposed lag bolt, as applicable.

3.
For hollow masonry anchorage, use toggle bolts having square heads.

4.
For steel framed gypsum board assemblies, fasten brackets directly to steel framing or concealed anchors using self- tapping screws of size and type required to support structural loads.

DELETE BELOW IF NO EXPANSION JOINTS REQUIRED, OR REVISE TO SUIT PROJECT.

C.
Expansion Joints: Provide expansion joints at locations indicated, or if not indicated, at intervals not to exceed 40 feet.  Provide slip joint with internal sleeve extending 2 inches beyond joint on either side; fasten internal sleeve securely to one side; locate joint within 6 inches of posts.

3.5
ADJUSTING AND CLEANING

NOTE THE FOLLOWING 2 PARAGRAPHS FOR PAINTING OF ERECTED MISCELLANEOUS STEEL ITEMS. SELECT THE ONE WHICH BEST RELATES TO LOCAL PRACTICES, OR REVISE TO SUIT.

RETAIN BELOW IF ON-SITE PAINTING IS TO BE INCLUDED IN MISCELLANEOUS METAL WORK.

A.
Touch-Up Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 requirements for touch-up of field painted surfaces.

1.
Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils.

RETAIN BELOW IF ON-SITE PAINTING IS TO BE INCLUDED IN DIVISION 9 SECTION "PAINTING." REVISE REFERENCE IF ANOTHER DIVISION 9 SECTION SUCH AS "SPECIAL COATINGS" APPLIES INSTEAD.

B.
Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted connections, and abraded areas of the shop paint on miscellaneous metal is specified in Division 9 Section "Painting" of these specifications.

C.
For galvanized surfaces clean welds, bolted connections and abraded areas and apply galvanizing repair paint to comply with ASTM A 780.

END OF SECTION 05500
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