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SECTION 055000 MISCELLANEOUS METALS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the 
Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the miscellaneous metal work as indicated on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Rough hardware. 
2. Vertical steel ladders and ship's ladders. 
3. Open riser steel service stairs. 
4. Steel pipe handrails and railings not part of steel pan stair assemblies. 
5. Loose steel lintels. 
6. Light steel framing and supports not included as part of work of other trades. 
7. Steel gratings and frames. 
8. Steel plate covers and frames. 
9. Structural steel door frames at service doors. 
10. Cast thresholds. 
11. Elevator divider beams, guide rail beams and elevator pit hold down beams. 
12. Steel dunnage beams. 
13. Furnishing stair nosings for interior concrete stairs. 
14. Steel bollards. 
15. Miscellaneous steel trim, corner guards, angle guards and channels. 
16. Countertop supports. 
17. Trench drains. 
18. Steel floor access door. 
19. Masonry support steel. 
20. Sleeves in concrete walls and slabs. 
21. Steel framing, bracing, supports, anchors, bolts, shims, fastenings, and all other 

supplementary parts indicated on drawings or as required to complete each item of work 
of this Section. 

22. Prime painting, touch-up painting, galvanizing and separation of dissimilar metals for 
work of this Section. 

23. Cutting, fitting, drilling and tapping work of this Section to accommodate work of other 
Sections and of concrete, masonry or other materials as required for attaching and 
installing work of this Section. 

1.3 RELATED SECTIONS 

A. Structural Steel - Section 051200. 

B. Steel Pan Stairs - Section 055113. 

C. Painting and Finishing - Section 099000. 
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1.4 QUALITY ASSURANCE 

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

B. Shop Assembly:  Pre-assemble items in 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 re-assembly and coordinated installation. 

C. Reference Standards:  The work is subject to requirements of applicable portions of the 
following standards: 

1. "Manual of Steel Construction," American Institute of Steel Construction. 
2. AWS D1-1 "Structural Welding Code," American Welding Society. 
3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel 

Structures Painting Council. 
4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting Council. 
5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute.  

D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for metal 
coatings complying with the following requirements:  carbon below 0.25 percent, silicon below 
0.24 percent, phosphorous below 0.05 percent, and manganese below 1.35 percent.  Notify 
galvanizer if steel does not comply with these requirements to determine suitability for 
processing. 

E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) years' 
experience in the successful performance of the processes outlined in this specification in the 
facility where the work is to be done and who will apply the galvanizing and coatings within the 
same facility as outlined herein.  The Architect has the right to inspect and approve or reject the 
galvanizer/galvanizing facility. 

F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality Assurance 
program which has been in effect for a minimum of five years and shall provide the Architect 
with process and final inspection documentation.  The galvanizer/galvanizing facility must have 
an on-premise testing facility capable of measuring the chemical and metallurgical composition 
of the galvanizing bath and pickling tanks. 

G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines provided 
in the American Hot-Dip Galvanizers Association (AGA) publication "Inspection of Products 
Hot-Dip Galvanized After Fabrication." 

1.5 PERFORMANCE STANDARDS 

A. Stairs and railings shall be constructed to conform to the following performance standards: 

1. Stairs and platforms shall support a live load of one hundred (100) psf and a concentrated 
live load of three hundred (300) lbs. and shall have a live load deflection limited to 1/360 
of the span.  Loads shall not apply simultaneously. 

2. Railings shall be designed to resist loads per International Building Code, New Jersey 
edition. 
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1.6 SUBMITTALS 

A. Manufacturer's Literature:  Submit manufacturer's specifications, load tables, dimension 
diagrams, anchor details and installation instructions for products to be used in the fabrication 
of miscellaneous metal work, including paint products. 

B. Shop Drawings:  Shop drawings for the fabrication and erection of all assemblies of 
miscellaneous iron work which are not completely shown by manufacturer's data sheets.  
Include plans and elevations at not less than 1" to 1'-0" scale and include details of sections and 
connections at not less than 3" to 1'-0" scale.  Show anchorage and accessory items. 

C.  Data 

1. Before any stairs, ladders or railings are fabricated, submit engineering data drawings to 
the Architect for review indicating how performance standards specified here shall be 
met.  The Contractor is responsible for the structural design and supports for these 
systems and must show his proposed systems on these drawings. 

2. These drawings must show all load conditions and design calculations relative to 
connections, fastening devices and anchorage, as well as size and gauge of members.  
Calculations and drawings must be prepared by a Structural Engineer licensed in the 
State of New Jersey and shall be signed and sealed by this Engineer. 

D. Welding shall be indicated on shop drawings using AWS symbols and showing length, size and 
spacing (if not continuous).  Auxiliary views shall be shown to clarify all welding.  Notes such 
as 1/4" weld, weld and tack weld are not acceptable. 

E. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to show 
compliance of application.  The Certificate shall be signed by the galvanizer and shall contain a 
detailed description of the material processed and the ASTM standard used for the coating and, 
the weight of the coating.  In addition, and as attachment to Certification, submit reports of 
testing and inspections indicating compliance with the provisions of this Section. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Metals 

1. Metal Surfaces, General:  For fabrication of miscellaneous metal work which will be 
exposed to view, use only materials which are smooth and free of surface blemishes 
including pitting, seam marks, roller marks, rolled trade names and roughness. 

2. Steel Plates, Shapes and Bars:  ASTM A 36. 
3. Steel Bar Grating:  ASTM A 1011 or ASTM A 36. 
4. Steel Tubing:  Cold formed, ASTM A 500; or hot rolled, ASTM A 501. 
5. Structural Steel Sheet:  Hot rolled, ASTM A 1011; or cold rolled, ASTM A 1008, Class 

1; of grade required for design loading. 
6. Galvanized Structural Steel Sheet:  ASTM A 924, of grade required for design loading.  

Coating designation G90. 
7. Steel Pipe:  ASTM A 53, type and grade as selected by fabricator and as required for 

design loading; black finish unless galvanizing is indicated; standard weight (Schedule 
40), unless otherwise indicated. 
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8. Gray Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or required 
by structural loads. 

9. Malleable Iron Castings:  ASTM A 47, grade as selected by fabricator. 
10. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and 

finish as supported rails, unless otherwise indicated. 
11. 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, ASTM A 153. 

B. Grout: Non-shrink, non-metallic grout conforming to the requirements of Section 033000. 

C. Fasteners 

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

2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 
3. Anchor Bolts:  ASTM F 1554, Grade 36. 
4. Lag Bolts:  ASME B18.2.1. 
5. Machine Screws:  ASME B18.6.3. 
6. Plain Washers:  Round, carbon steel, ASME B18.22.1. 
7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325. 
8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required. 
9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1. 

D. Shop Paint:  Shop prime all non-galvanized miscellaneous metal items using Series 88 Azeron 
Primer made by Tnemec, ICI Devoe "Rust Guard" quick dry alkyd shop coat No. 41403, or 
"Interlac 393" by International Protection Coatings or approved equal. 

1. If steel is to receive high performance coating as noted in Section 099000, shop prime 
using primer noted in Section 099000. 

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

F. Galvanizing Repair Coating:  For touching up galvanized surfaces after erection, provide repair 
coating that is V.O.C. compliant, equal to "Silver Galv" made by Z.R.C. Worldwide or 
approved equal.  Apply to a dry film thickness of 1.5 to 3.0 mils. 

2.2 PRIME PAINTING 

A. Scope:  All ferrous metal (except galvanized steel) shall be cleaned and shop painted with one 
coat of specified ferrous metal primer.  No shop prime paint required on galvanized steel or 
aluminum work. 

B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation Specification SP 3 
(latest edition) "Power Tool Cleaning" for cleaning of ferrous metals which are to receive shop 
prime coat. 

1. Steel to get high performance coating as noted in Section 099000 shall be cleaned as per 
SSPC SP.6 "Commercial Blast Cleaning." 

C. Application 
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1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry weather or 
under cover.  Metal surfaces shall be free from frost or moisture when painted.  Paint all 
metal surfaces including edges, joints, holes, corners, etc. 

2. Paint surfaces which will be concealed after shop assembly prior to such assembly.  
Apply paint in accordance with approved paint manufacturer's printed instructions, and 
the use of any thinners, adulterants or admixtures shall be only as stated in said 
instructions. 

3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum dry 
film thickness.  No work shall be shipped until the shop prime coat thereon has dried. 

D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this Section, 
touch-up damaged or abraded portions of shop prime paint with specified ferrous metal primer. 

E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to surfaces 
inaccessible after assembly or erection.  Change color of second coat to distinguish it from the 
first. 

2.3 GALVANIZING 

A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on drawings 
or in specifications to be galvanized, shall be cleaned and then hot-dipped galvanized after 
fabrication as provided by Duncan Galvanizing or approved equal. 

B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items to be 
hot-dip galvanized.  Fabricator shall consult with hot-dip galvanizer regarding potential 
warpage problems or handling problems during the galvanizing process that may require 
adjustment of fabrication techniques or design before finalizing shop drawings and beginning of 
fabrication. 

C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, moisture and 
other contaminants prior to galvanizing. 

D. Application:  Hot-dip galvanizing shall conform to the following: 

1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural 
Steel. 

2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products. 

3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1. 
4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During Hot-

Dip Galvanizing of Steel Assemblies. 
5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings. 
6. ASTM A 924:  Galvanized Coating on Steel Sheets. 
7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of surface. 

E. Fabricate joints which will be exposed to weather in a manner to exclude water or provide weep 
holes where water may accumulate. 

F. All galvanized materials must be inspected for compliance with these specifications and marked 
with a stamp indicating the name of the galvanizer, the weight of the coating, and the 
appropriate ASTM number. 
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G. To minimize surface imperfection (e.g.: flux inclusions), material to be galvanized shall be 
dipped into a solution of Zinc Ammonium Chloride (pre-flux) immediately prior to galvanizing.  
The type of galvanizing process utilizing a flux blanket overlaying the molten zinc will not be 
permitted. 

H. After galvanizing all materials not exposed to view must be chromated by dipping material in a 
0.2% chromic acid solution. 

I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  Where 
this does not occur, piece shall be rejected and replaced to the acceptance of the Architect. 

2.4 PROTECTIVE COATINGS 

A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating each contact 
surface prior to assembly or installation with one coat of specified bituminous paint, which shall 
be in addition to the specified shop prime paint.  Mask off those surfaces not required to receive 
protective coating. 

2.5 WORKMANSHIP 

A. General 

1. Miscellaneous metal work shall be fabricated by an experienced fabricator or 
manufacturer and installed by an experienced tradesman. 

2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, 
operating devices, and erection shall be in accordance with drawings and specifications, 
approved shop drawings, and best practices of the industry, using new and clean 
materials as specified, having structural properties sufficient to safely sustain or 
withstand stresses and strains to which materials and assembled work will be subjected. 

3. All work shall be accurately and neatly fabricated, assembled and erected. 

B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in shop.  
Shop assemble work in largest practical sizes to minimize field work.  It is the responsibility of 
the miscellaneous metal subcontractor to assure himself that the shop-fabricated miscellaneous 
metal items will properly fit the field condition.  In the event that shop-fabricated miscellaneous 
metal items do not fit the field condition, the item shall be returned to the shop for correction. 

C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted only if 
cut edges are ground back to clean, smooth edges.  Make cuts accurate, clean, sharp and free of 
burrs, without deforming adjacent surfaces or metals. 

D. Holes:  Drill or cleanly punch holes; do not burn. 

E. Connections:  Make connections with tight joints, capable of developing full strength of 
member, flush unless indicated otherwise, formed to exclude water where exposed to weather.  
Locate joints where least conspicuous.  Unless indicated otherwise, weld or bolt shop 
connections; bolt or screw field connections.  Provide expansion and contraction joints to allow 
for thermal movement of metal at locations and by methods approved by Architect. 

1. Welding 
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a. Shall be in accordance with AWS D1.1 Structural Welding Code of the American 
Welding Society and shall be done with electrodes and/or methods recommended 
by the manufacturer of the metals being welded. 

b. Welds shall be continuous, except where spot welding is specifically permitted.  
Welds exposed to view shall be ground flush and dressed smooth with and to 
match finish of adjoining surfaces; undercut metal edges where welds are required 
to be flush. 

c. All welds on or behind surfaces which will be exposed to view shall be done so as 
to prevent distortion of finished surface.  Remove weld spatter and welding oxides 
from all welded surfaces. 

 

2. Bolts and Screws:  Make threaded connections tight with threads entirely concealed.  Use 
lock nuts.  Bolts and screw heads exposed to view shall be flat and countersunk.  Cut off 
projecting ends of exposed bolts and screws flush with nuts or adjacent metal. 

F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and hardware 
used in connection with this work shall be fabricated, assembled, installed and adjusted after 
installation so that they will operate smoothly, freely, noiselessly and without excessive friction. 

G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, and all 
other items specified under this Section of the Specifications to be built into concrete, masonry 
or work of other trades, with necessary templates and instructions, and in ample time to 
facilitate proper placing and installation. 

H. Supplementary Parts:  Provide as necessary to complete each item of work, even though such 
supplementary parts are not shown or specified. 

I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate and fit 
work of other trades.  Furnish or obtain, as applicable, templates and drawings to or from 
applicable trades for proper coordination of this work. 

J. Exposed Work 

1. In addition to requirements specified herein and shown on drawings, all surfaces exposed 
to view shall be clean and free from dirt, stains, grease, scratches, distortions, waves, 
dents, buckles, tool marks, burrs, and other defects which mar appearance of finished 
work. 

2. Metal work exposed to view shall be straight and true to line or curve, smooth arrises and 
angles as sharp as practicable, miters formed in true alignment, profiles accurately 
intersecting, and with joints carefully matched to produce continuity of line and design. 

3. Exposed fastenings, where permitted, shall be of the same material, color and finish as 
the metal to which applied, unless otherwise indicated, and shall be of the smallest 
practicable size. 

K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for 
galvanizing in consultation with galvanizer and in accordance with applicable Reference 
Standards and applicable AGA publications for the "Design of Products to be Hot-Dip 
galvanized After Fabrication."  Preparation shall include but not be limited to the following: 

1. Remove welding flux. 
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2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of 
hollow sections and semi-enclosed elements.  After galvanizing, plug vent holes with 
shaped lead and grind smooth. 

2.6 MISCELLANEOUS METALS ITEMS 

A. Rough Hardware 

1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels and 
other miscellaneous steel and iron shapes as required for framing and supporting 
woodwork, and for anchoring or securing woodwork to concrete or other structures.  
Straight bolts and other stock rough hardware items are specified in Division 6 Sections. 

2. Fabricate items to sizes, shapes and dimensions required.  Furnish malleable iron washers 
for heads and nuts which bear on wood connections; elsewhere, furnish steel washers. 

B. Ladders 

1. Vertical steel ladders shall be eighteen (18) inches wide with 3/4" diameter  
non-slip steel rungs spaced twelve (12) inches o.c.  Stringers shall be 3/8" thick by 2-1/2" 
wide steel bars; rungs welded to bars.  Attach ladders to walls six (6) inches from top and 
bottom and maximum thirty-six (36) inches o.c. from these points.  At the roof, 
gooseneck the rails back to the structure to provide secure ladder access. 

2. Provide sloping ladders (ship's ladders) where noted.  Fabricate open type construction 
with structural steel channel or steel plate stringers, pipe handrails, and open steel grating 
treads.  Provide all necessary brackets and fittings for installation. 

3. Ladders shall be fabricated to support a live load of one hundred (100) lbs. per square 
foot and a concentrated load of three hundred (300) lbs. per rung; loads not to act 
simultaneously. 

C. Open Riser Service Stairs 

1. General:  Construct stairs to conform to sizes and arrangements shown; joint pieces 
together by welding.  Provide complete stair assemblies, including metal framing, 
hangers, railings, newels, balusters, struts, clips, brackets, bearing plates and other 
components necessary for the support of stairs and platforms and as required to anchor 
and contain the stairs on the supporting structure. 

2. Stair Framing:  Fabricate stringers of structural steel channels, or plates, or a combination 
thereof. Provide closures for exposed ends of stringers.  Construct platforms of structural 
steel channel headers and miscellaneous framing members as shown.  Bolt or weld 
headers to strings and newels and framing members to strings and headers; fabricate and 
join so that bolts, if used, do not appear on finish surfaces. 

3. Attach treads to stringers by means of brackets made of steel and angles or bars.  Weld 
brackets to strings and attach metal treads to brackets by welding, riveting or bolting. 

4. Provide platforms of same metal as treads and in thicknesses required to support design 
loading.  Attach platform to platform framing members with welds. 

5. Steel Floor Plate Treads and Platforms:  Provide raised pattern steel floor plate 
complying with FS QQ-F-461, Class I.  Provide diamond pattern. 

a. Form treads of 1/4" thick steel floor plate with integral nosing and back edge 
stiffener.  Weld steel supporting brackets to strings and treads to brackets. 

b. Fabricate platforms of steel floor plate.  Provide nosing matching that on treads at 
all landings.  Secure to platform framing members with welds. 
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D. Steel Pipe Handrails 

1. Steel pipe of size shown on Drawings, Schedule 40.  Fittings shall be flush type, 
malleable of cast iron.  Brackets shall be malleable iron, design as selected by the 
Architect. 

2. Construction:  Form direction changes in rails using solid bar stock or elbows.  
Connections shall be shop welded and ground smooth and flush, except where field 
connections and expansion joints are required.  Field connections may be welded, internal 
sleeve and plug weld, or internal sleeve and set screw. 

3. Secure handrails to walls with wall brackets.  Provide brackets of malleable iron castings, 
with not more than three (3) inches clearance from inside face of handrail to wall surface.  
Neatly drill wall plate portion of the bracket into concrete or masonry to receive bolts for 
concealed anchorage.  For installation at drywall, Drywall trades shall provide plate to 
receive wall plate portion of bracket and anchor or bolt wall plate through drywall to 
supporting steel plate.  Locate brackets at not more than 5'-0" o.c. unless otherwise 
shown. 

4. Provide wall return fittings of cast iron, flush type, with the same projection as that 
specified for wall brackets. 

5. Longitudinal members shall be parallel with each other and with floor surface or shape of 
stair to a tolerance of 1/8" in 10'-0" linear feet.  Center line of members within each run 
of railing shall be in the plane. 

6. For steel pipe posts where indicated, anchor posts in concrete by means of pipe sleeves 
set and anchored into concrete.  Provide sleeves of galvanized steel pipe, not less than six 
(6) inches long and having an inside diameter not less than 1/2" greater than outside 
diameter of the inserted pipe.  Provide steel plate closure secure to bottom of sleeve and 
of width and length not less than one (1) inch greater than outside diameter of sleeve.  
After posts have been inserted into sleeves, fill annular space between post and sleeve 
solid with non-shrink, non-ferrous grout.  Cover anchorage joint with a round steel flange 
welded to post.  Posts shall be set plumb within 1/8" vertical tolerance. 

7. Steel pipe handrails shall be capable of resisting a two hundred (200) lb. force applied to 
rail from any direction and a uniformly distributed load of fifty (50) lbs. per linear foot 
applied downward or horizontally, loads not to act simultaneously. 

E. Loose Steel Lintels 

1. Provide loose structural steel lintels for openings and recesses in masonry walls and 
partitions as shown.  Weld adjoining members together to form a single unit where 
indicated.  Provide not less than eight (8) inches bearing at each side of openings, unless 
otherwise indicated. 

2. Loose lintels shall conform to the following Schedule: 
 

Opening Width W A L L   T H I C K N E S S  
(Maximum) 4 inches 6 inches 8 inches* 
2'-0" 3-1/2" x 3-1/2" x 1/4" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 1/4" 
3'-0" 3-1/2" x 3-1/2" x 5/16" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 5/16" 
4'-0" 3-1/2" x 3-1/2" x 5/16" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 5/16" 
5'-0" 4" x 3-1/2" x 3/8" 6" x 4" x 3/8" 4" x 3-1/2" x 5/16" 
6'-0" 5" x 3-1/2" x 3/8" 6" x 4" x 3/8" 5" x 3-1/2" x 5/16" 
7'-0" 5" x 3-1/2" x 3/8" 5" x 5" x 1/2" 5" x 3-1/2" x 3/8" 
8'-0" 5" x 3-1/2" x 3/8" 5" x 5" x 5/8" 5" x 3-1/2" x 3/8" 

* Two angles at all openings in eight (8) inch walls. 
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3. At columns or vertical surfaces where lintels cannot bear on masonry, provide clip angles 
sized for structural capacity of lintel. 

F. Miscellaneous Light Steel Framing 

1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, etc., shall 
be of such shapes and sizes as indicated on the drawings and details or as required to suit 
the condition and shall be provided with all necessary supports and reinforcing such as 
hangers, braces, struts, clip angles, anchors, bolts, nuts, welds, etc., as required to 
properly support and rigidly fasten and anchor same in place and to steel, concrete, 
masonry and all other connecting and adjoining work. 

2. All light steel framing steel shall be furnished and erected in accordance with the 
applicable requirements of the "Specifications for the Design, Fabrication and Erection of 
Structural Steel for Buildings" by the American Institute of Steel Construction and as 
specified herein. 

G. Steel Gratings and Frames 

1. Provide hot dipped galvanized steel gratings complying with FS RR-G-661 with 
rectangular cross bars welded to bearing bars.  Bars to have plain wearing surface. 

2. Manufacturer:  Provide gratings manufactured by Reliance, Borden, Irving Subway 
Grating, or approved equal. 

3. Hinged Section:  Provide hinged sections in areaway gratings where required by the 
drawings.  Each hinged section up to 4'-0" wide shall be provided with two (2) five 
knuckle, fast pin, regular weight, plain bearing, wrought bronze butt hinges.  Each hinged 
section over 4'-0" wide shall be provided with three (3) butt hinges.  Hinged sections 
shall have provisions for padlocking on the underside. 

4. Furnish grating frames, with corners mitered, welded and ground smooth, and with 
welded-on straps for secure anchorage into concrete.  Frames and anchors to be 
galvanized. 

5. Structural Performance:  Provide gratings capable of withstanding the following 
structural loads without exceeding the allowable design working stress of the materials 
involved, including anchors and connections: 

a. Floors:  Capable of withstanding a uniform load of 250 lbf/sq. ft. or a concentrated 
load of 3000 lbf, whichever produces the greater stress. 

b. Walkways and Elevated Platforms Other Than Exits:  Capable of withstanding a 
uniform load of 60 lbf/sq. ft.  Limit deflection to L/360 or 1/4", whichever is less. 

c. Walkways and Elevated Platforms Used as Exits:  Capable of withstanding a 
uniform of 100 lbf/sq. ft. or a concentrated load of 300 lbf on an area of 4 sq. in., 
whichever produces the greater stress.  Limit deflection to L/360 or 1/4", 
whichever is less. 

d. Sidewalks and Vehicular Driveways:  Capable of withstanding a uniform load of 
250 lbf/sq. ft. or a concentrated load of 8000 lbf, whichever produces the greater 
stress. 

H. Pit Covers and Frames:  Provide minimum 1/2" thick steel checkered plate cover, reinforced as 
required to limit deflection to 1/360 of span, with two (2) recessed lifting handles capable of 
supporting five hundred (500) lbs. each.  Furnish covers with steel angle frames, with corners 
mitered, welded and ground smooth, and with welded-on straps for secure anchorage into 
concrete.  Frames and anchors to be galvanized.  Plate covers shall be capable of supporting 
same loads as adjacent floor surfaces. 
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I. Structural Steel Door Frames 

1. Fabricate steel door frames of structural shapes and bars, fully welded, uniform, square 
and true.  Plug weld built-up members, continuously weld exposed joints; grind exposed 
welds smooth.  Provide 5/8" x 1-1/2" steel bar stops.  Secure removable stops to frame 
with countersunk machine screws, uniformly spaced at not more than ten (10) inches o.c. 

2. Provide necessary reinforcements and drill and tap as required for finish hardware. 
3. Provide steel strap anchors for securing door frames into adjoining concrete or masonry, 

using 1/8" x 2" straps of the length required for a minimum eight (8) inch embedment.  
Weld anchors to frame jambs no more than twelve (12) inches from both bottom and 
head of frame and space anchors not more than thirty (30) inches apart. 

4. Extend bottom of frames to floor elevation and secure to concrete with steel angle clips 
welded to frames, anchored with expansion shields and bolts. 

J. Cast Thresholds 

1. Fabricate of sizes and configurations as shown.  Provide cast iron units with integral 
abrasive finish.  Furnish in lengths as required to accurately fit each opening or condition. 

a. Cast units with an integral abrasive grit consisting of aluminum oxide, silicone 
carbide, or a combination of both. 

2. Provide anchors for embedding units in concrete, either integral or applied to units, as 
standard with manufacturer. 

a. Provide two (2) rows of holes for units over five (5) inches wide, with two (2) 
holes aligned at ends and staggered intermediate holes. 

3. Apply black asphaltic coating to concealed bottoms, sides and edges of cast iron units set 
into concrete. 

4. Provide a diamond surface texture. 

K. Safety Nosings for Interior Concrete Stairs 

1. Provide three (3) inch wide, Style A cast iron safety nosing with hatched abrasive surface 
extending to end of stringers, manufactured by American Abrasive Metals Co., or equal 
made by Wooster Products Inc., American Mason Safety Tread Co., or approved equal. 

2. Provide anchors spaced not more than four (4) inches from each end and not more than 
twelve (12) inches o.c.  Furnish nosings to concrete trades for installation. 

3. Apply asphaltic coating to surfaces in contact with concrete. 

L. Steel Bollards:  Provide six (6) inches O.D. extra strong (Schedule 80) steel pipe, concrete 
filled, with base of steel plate for mounting to anchor bolts in concrete foundation.  Rabbet top 
of steel pipe and insert 1/4" steel plate cap, flush with top of pipe.  Weld top of cap to pipe and 
grind smooth and flush. 

M. Miscellaneous Steel Trim:  Provide shapes and sizes for profiles shown.  Except as otherwise 
indicated, fabricate units from structural steel shapes and 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. 

N. Corner Guards:  Provide steel corner guards where shown.  Unless otherwise indicated, use 4" x 
4" x 1/4" steel angles to a height of four (4) feet above finished floor with 1-1/4" x 8 1/4" bent 
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steel strap anchors welded to backs of angles at each end and approximately sixteen (16) inches 
o.c.  Set and adjust guards to finish flush with adjacent surfaces. 

O. Countertop Supports:  Steel framing as indicated or required to support countertops.  Conceal 
framing under countertops and within wall behind countertops.  Provide supports to withstand a 
concentrated load of not less than three hundred (300) lbs. applied at any point with a deflection 
not to exceed L/240 for the length of the countertop. 

P. Trench Drains:  Provide Series R-4999 trench frame with Type A grated cover, heavy duty, 
made of ductile iron as manufactured by Neenah Foundry Co., or approved equal, sizes as 
shown on drawings.  Assembly shall have asphalt coating.  Grate shall be bolted in place with 
stainless steel hex head cap screws. 

Q. Steel Floor Access Door:  Provide Series JD steel floor access door for interior use with 
checkered plate top, angle iron frame and manufacturer's standard hardware as manufactured by 
Bilco or equal made by Babcock-Davis, Dur-Red Products or approved equal; size as shown on 
drawings. 

R. Masonry Support Steel 

1. Provide galvanized steel, relieving angles, plates, accessories and other steel shapes for 
masonry support steel; for lintels refer to Para. E. herein. 

2. Fabricate masonry support steel to allow final adjustment with the closest tolerances 
possible.  Relieving angles which require cutting to fit masonry flashing shall be 
straightened without deflections. 

3. Coordinate masonry support system with concrete work for locations of wedge inserts. 
4. Install to meet requirements of building masonry work, face brick coursing and stone 

placement.  Coordinate final adjustments with masonry work as work progresses. 

S. Sleeves in Concrete Walls and Slabs 

1. Sleeves through concrete walls shall be of Schedule 40 steel pipe with i.d. two (2) inches 
larger than o.d. of pipe or conduit (including insulation, if any) to be accommodated.  
Sleeves shall project one-half (1/2) inch on each side of finished wall.  Provide 
rectangular one-quarter (1/4) inch steel plate collar at center, continuously welded to the 
perimeter of the sleeve, and six (6) inches wider than the o.d. 

2. Slots in slabs shall be 12 gauge steel sheet, galvanized, of dimensions indicated, with 
strap anchors welded in place not more than twelve (12) inches on centers. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where miscellaneous metal is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed with 
the work until unsatisfactory conditions are corrected to permit proper installation of the work. 

3.2 ERECTION 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary 
for securing miscellaneous metal fabrications to in-place construction; including threaded 
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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 work accurately in location, alignment and elevation, 
plumb, level, true and free of rack, measured from established lines and levels.  Provide 
temporary bracing or anchors in formwork for items which are to be built into concrete, 
masonry, or similar construction. 

C. Fitting Connections:  Fit exposed connections accurately together to form tight hairline joints.  
Weld connections which are not to be left as exposed joints but cannot be shop welded because 
of shipping size limitations.  Grind exposed joints smooth and touch up shop paint coat.  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. 

D. Field Welding:  Comply with AWS Code for procedures of manual shielded metal-arc welding, 
appearance, and quality of welds made, and methods used in correcting welding work. 

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

F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings damaged 
during handling and installation.  Use galvanizing repair coating specified herein for galvanized 
surfaces. 

 

END OF SECTION 055000 


	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the miscellaneous metal work as indicated on the drawings and/or specified herein, including, but not limited to, the following:
	1. Rough hardware.
	2. Vertical steel ladders and ship's ladders.
	3. Open riser steel service stairs.
	4. Steel pipe handrails and railings not part of steel pan stair assemblies.
	5. Loose steel lintels.
	6. Light steel framing and supports not included as part of work of other trades.
	7. Steel gratings and frames.
	8. Steel plate covers and frames.
	9. Structural steel door frames at service doors.
	10. Cast thresholds.
	11. Elevator divider beams, guide rail beams and elevator pit hold down beams.
	12. Steel dunnage beams.
	13. Furnishing stair nosings for interior concrete stairs.
	14. Steel bollards.
	15. Miscellaneous steel trim, corner guards, angle guards and channels.
	16. Countertop supports.
	17. Trench drains.
	18. Steel floor access door.
	19. Masonry support steel.
	20. Sleeves in concrete walls and slabs.
	21. Steel framing, bracing, supports, anchors, bolts, shims, fastenings, and all other supplementary parts indicated on drawings or as required to complete each item of work of this Section.
	22. Prime painting, touch-up painting, galvanizing and separation of dissimilar metals for work of this Section.
	23. Cutting, fitting, drilling and tapping work of this Section to accommodate work of other Sections and of concrete, masonry or other materials as required for attaching and installing work of this Section.


	1.3 RELATED SECTIONS
	A. Structural Steel - Section 051200.
	B. Steel Pan Stairs - Section 055113.
	C. Painting and Finishing - Section 099000.

	1.4 QUALITY ASSURANCE
	A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication, where possible.  Do not delay job progress; allow for trimming and fitting where taking field measurements before fabrication might delay work.
	B. Shop Assembly:  Pre-assemble items in 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 re-assembly and coordinated installa...
	C. Reference Standards:  The work is subject to requirements of applicable portions of the following standards:
	1. "Manual of Steel Construction," American Institute of Steel Construction.
	2. AWS D1-1 "Structural Welding Code," American Welding Society.
	3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel Structures Painting Council.
	4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting Council.
	5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute.

	D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for metal coatings complying with the following requirements:  carbon below 0.25 percent, silicon below 0.24 percent, phosphorous below 0.05 percent, and mangan...
	E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) years' experience in the successful performance of the processes outlined in this specification in the facility where the work is to be done and who will apply the galva...
	F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality Assurance program which has been in effect for a minimum of five years and shall provide the Architect with process and final inspection documentation.  The galvanizer...
	G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines provided in the American Hot-Dip Galvanizers Association (AGA) publication "Inspection of Products Hot-Dip Galvanized After Fabrication."

	1.5 PERFORMANCE STANDARDS
	A. Stairs and railings shall be constructed to conform to the following performance standards:
	1. Stairs and platforms shall support a live load of one hundred (100) psf and a concentrated live load of three hundred (300) lbs. and shall have a live load deflection limited to 1/360 of the span.  Loads shall not apply simultaneously.
	2. Railings shall be designed to resist loads per International Building Code, New Jersey edition.


	1.6 SUBMITTALS
	A. Manufacturer's Literature:  Submit manufacturer's specifications, load tables, dimension diagrams, anchor details and installation instructions for products to be used in the fabrication of miscellaneous metal work, including paint products.
	B. Shop Drawings:  Shop drawings for the fabrication and erection of all assemblies of miscellaneous iron work which are not completely shown by manufacturer's data sheets.  Include plans and elevations at not less than 1" to 1'-0" scale and include d...
	C.  Data
	1. Before any stairs, ladders or railings are fabricated, submit engineering data drawings to the Architect for review indicating how performance standards specified here shall be met.  The Contractor is responsible for the structural design and suppo...
	2. These drawings must show all load conditions and design calculations relative to connections, fastening devices and anchorage, as well as size and gauge of members.  Calculations and drawings must be prepared by a Structural Engineer licensed in th...

	D. Welding shall be indicated on shop drawings using AWS symbols and showing length, size and spacing (if not continuous).  Auxiliary views shall be shown to clarify all welding.  Notes such as 1/4" weld, weld and tack weld are not acceptable.
	E. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to show compliance of application.  The Certificate shall be signed by the galvanizer and shall contain a detailed description of the material processed and the A...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Metals
	1. Metal Surfaces, General:  For fabrication of miscellaneous metal work which will be exposed to view, use only materials which are smooth and free of surface blemishes including pitting, seam marks, roller marks, rolled trade names and roughness.
	2. Steel Plates, Shapes and Bars:  ASTM A 36.
	3. Steel Bar Grating:  ASTM A 1011 or ASTM A 36.
	4. Steel Tubing:  Cold formed, ASTM A 500; or hot rolled, ASTM A 501.
	5. Structural Steel Sheet:  Hot rolled, ASTM A 1011; or cold rolled, ASTM A 1008, Class 1; of grade required for design loading.
	6. Galvanized Structural Steel Sheet:  ASTM A 924, of grade required for design loading.  Coating designation G90.
	7. Steel Pipe:  ASTM A 53, type and grade as selected by fabricator and as required for design loading; black finish unless galvanizing is indicated; standard weight (Schedule 40), unless otherwise indicated.
	8. Gray Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or required by structural loads.
	9. Malleable Iron Castings:  ASTM A 47, grade as selected by fabricator.
	10. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and finish as supported rails, unless otherwise indicated.
	11. 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, ASTM A 153.

	B. Grout: Non-shrink, non-metallic grout conforming to the requirements of Section 033000.
	C. Fasteners
	1. General:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select fasteners for the type, grade and class required.
	2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A.
	3. Anchor Bolts:  ASTM F 1554, Grade 36.
	4. Lag Bolts:  ASME B18.2.1.
	5. Machine Screws:  ASME B18.6.3.
	6. Plain Washers:  Round, carbon steel, ASME B18.22.1.
	7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325.
	8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required.
	9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1.

	D. Shop Paint:  Shop prime all non-galvanized miscellaneous metal items using Series 88 Azeron Primer made by Tnemec, ICI Devoe "Rust Guard" quick dry alkyd shop coat No. 41403, or "Interlac 393" by International Protection Coatings or approved equal.
	1. If steel is to receive high performance coating as noted in Section 099000, shop prime using primer noted in Section 099000.

	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	F. Galvanizing Repair Coating:  For touching up galvanized surfaces after erection, provide repair coating that is V.O.C. compliant, equal to "Silver Galv" made by Z.R.C. Worldwide or approved equal.  Apply to a dry film thickness of 1.5 to 3.0 mils.

	2.2 PRIME PAINTING
	A. Scope:  All ferrous metal (except galvanized steel) shall be cleaned and shop painted with one coat of specified ferrous metal primer.  No shop prime paint required on galvanized steel or aluminum work.
	B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation Specification SP 3 (latest edition) "Power Tool Cleaning" for cleaning of ferrous metals which are to receive shop prime coat.
	1. Steel to get high performance coating as noted in Section 099000 shall be cleaned as per SSPC SP.6 "Commercial Blast Cleaning."

	C. Application
	1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry weather or under cover.  Metal surfaces shall be free from frost or moisture when painted.  Paint all metal surfaces including edges, joints, holes, corners, etc.
	2. Paint surfaces which will be concealed after shop assembly prior to such assembly.  Apply paint in accordance with approved paint manufacturer's printed instructions, and the use of any thinners, adulterants or admixtures shall be only as stated in...
	3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum dry film thickness.  No work shall be shipped until the shop prime coat thereon has dried.

	D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this Section, touch-up damaged or abraded portions of shop prime paint with specified ferrous metal primer.
	E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to surfaces inaccessible after assembly or erection.  Change color of second coat to distinguish it from the first.

	2.3 GALVANIZING
	A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on drawings or in specifications to be galvanized, shall be cleaned and then hot-dipped galvanized after fabrication as provided by Duncan Galvanizing or approved eq...
	B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items to be hot-dip galvanized.  Fabricator shall consult with hot-dip galvanizer regarding potential warpage problems or handling problems during the galvanizing pr...
	C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, moisture and other contaminants prior to galvanizing.
	D. Application:  Hot-dip galvanizing shall conform to the following:
	1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel.
	2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1.
	4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During Hot-Dip Galvanizing of Steel Assemblies.
	5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings.
	6. ASTM A 924:  Galvanized Coating on Steel Sheets.
	7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of surface.

	E. Fabricate joints which will be exposed to weather in a manner to exclude water or provide weep holes where water may accumulate.
	F. All galvanized materials must be inspected for compliance with these specifications and marked with a stamp indicating the name of the galvanizer, the weight of the coating, and the appropriate ASTM number.
	G. To minimize surface imperfection (e.g.: flux inclusions), material to be galvanized shall be dipped into a solution of Zinc Ammonium Chloride (pre-flux) immediately prior to galvanizing.  The type of galvanizing process utilizing a flux blanket ove...
	H. After galvanizing all materials not exposed to view must be chromated by dipping material in a 0.2% chromic acid solution.
	I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  Where this does not occur, piece shall be rejected and replaced to the acceptance of the Architect.

	2.4 PROTECTIVE COATINGS
	A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating each contact surface prior to assembly or installation with one coat of specified bituminous paint, which shall be in addition to the specified shop prime paint.  M...

	2.5 WORKMANSHIP
	A. General
	1. Miscellaneous metal work shall be fabricated by an experienced fabricator or manufacturer and installed by an experienced tradesman.
	2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, operating devices, and erection shall be in accordance with drawings and specifications, approved shop drawings, and best practices of the industry, using new and...
	3. All work shall be accurately and neatly fabricated, assembled and erected.

	B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in shop.  Shop assemble work in largest practical sizes to minimize field work.  It is the responsibility of the miscellaneous metal subcontractor to assure himself ...
	C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted only if cut edges are ground back to clean, smooth edges.  Make cuts accurate, clean, sharp and free of burrs, without deforming adjacent surfaces or metals.
	D. Holes:  Drill or cleanly punch holes; do not burn.
	E. Connections:  Make connections with tight joints, capable of developing full strength of member, flush unless indicated otherwise, formed to exclude water where exposed to weather.  Locate joints where least conspicuous.  Unless indicated otherwise...
	1. Welding
	a. Shall be in accordance with AWS D1.1 Structural Welding Code of the American Welding Society and shall be done with electrodes and/or methods recommended by the manufacturer of the metals being welded.
	b. Welds shall be continuous, except where spot welding is specifically permitted.  Welds exposed to view shall be ground flush and dressed smooth with and to match finish of adjoining surfaces; undercut metal edges where welds are required to be flush.
	c. All welds on or behind surfaces which will be exposed to view shall be done so as to prevent distortion of finished surface.  Remove weld spatter and welding oxides from all welded surfaces.

	2. Bolts and Screws:  Make threaded connections tight with threads entirely concealed.  Use lock nuts.  Bolts and screw heads exposed to view shall be flat and countersunk.  Cut off projecting ends of exposed bolts and screws flush with nuts or adjace...

	F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and hardware used in connection with this work shall be fabricated, assembled, installed and adjusted after installation so that they will operate smoothly, freely, noise...
	G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, and all other items specified under this Section of the Specifications to be built into concrete, masonry or work of other trades, with necessary templates and i...
	H. Supplementary Parts:  Provide as necessary to complete each item of work, even though such supplementary parts are not shown or specified.
	I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate and fit work of other trades.  Furnish or obtain, as applicable, templates and drawings to or from applicable trades for proper coordination of this work.
	J. Exposed Work
	1. In addition to requirements specified herein and shown on drawings, all surfaces exposed to view shall be clean and free from dirt, stains, grease, scratches, distortions, waves, dents, buckles, tool marks, burrs, and other defects which mar appear...
	2. Metal work exposed to view shall be straight and true to line or curve, smooth arrises and angles as sharp as practicable, miters formed in true alignment, profiles accurately intersecting, and with joints carefully matched to produce continuity of...
	3. Exposed fastenings, where permitted, shall be of the same material, color and finish as the metal to which applied, unless otherwise indicated, and shall be of the smallest practicable size.

	K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for galvanizing in consultation with galvanizer and in accordance with applicable Reference Standards and applicable AGA publications for the "Design of Products to...
	1. Remove welding flux.
	2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of hollow sections and semi-enclosed elements.  After galvanizing, plug vent holes with shaped lead and grind smooth.


	2.6 MISCELLANEOUS METALS ITEMS
	A. Rough Hardware
	1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels and other miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for anchoring or securing woodwork to concrete or other structure...
	2. Fabricate items to sizes, shapes and dimensions required.  Furnish malleable iron washers for heads and nuts which bear on wood connections; elsewhere, furnish steel washers.

	B. Ladders
	1. Vertical steel ladders shall be eighteen (18) inches wide with 3/4" diameter  non-slip steel rungs spaced twelve (12) inches o.c.  Stringers shall be 3/8" thick by 2-1/2" wide steel bars; rungs welded to bars.  Attach ladders to walls six (6) inche...
	2. Provide sloping ladders (ship's ladders) where noted.  Fabricate open type construction with structural steel channel or steel plate stringers, pipe handrails, and open steel grating treads.  Provide all necessary brackets and fittings for installa...
	3. Ladders shall be fabricated to support a live load of one hundred (100) lbs. per square foot and a concentrated load of three hundred (300) lbs. per rung; loads not to act simultaneously.

	C. Open Riser Service Stairs
	1. General:  Construct stairs to conform to sizes and arrangements shown; joint pieces together by welding.  Provide complete stair assemblies, including metal framing, hangers, railings, newels, balusters, struts, clips, brackets, bearing plates and ...
	2. Stair Framing:  Fabricate stringers of structural steel channels, or plates, or a combination thereof. Provide closures for exposed ends of stringers.  Construct platforms of structural steel channel headers and miscellaneous framing members as sho...
	3. Attach treads to stringers by means of brackets made of steel and angles or bars.  Weld brackets to strings and attach metal treads to brackets by welding, riveting or bolting.
	4. Provide platforms of same metal as treads and in thicknesses required to support design loading.  Attach platform to platform framing members with welds.
	5. Steel Floor Plate Treads and Platforms:  Provide raised pattern steel floor plate complying with FS QQ-F-461, Class I.  Provide diamond pattern.
	a. Form treads of 1/4" thick steel floor plate with integral nosing and back edge stiffener.  Weld steel supporting brackets to strings and treads to brackets.
	b. Fabricate platforms of steel floor plate.  Provide nosing matching that on treads at all landings.  Secure to platform framing members with welds.


	D. Steel Pipe Handrails
	1. Steel pipe of size shown on Drawings, Schedule 40.  Fittings shall be flush type, malleable of cast iron.  Brackets shall be malleable iron, design as selected by the Architect.
	2. Construction:  Form direction changes in rails using solid bar stock or elbows.  Connections shall be shop welded and ground smooth and flush, except where field connections and expansion joints are required.  Field connections may be welded, inter...
	3. Secure handrails to walls with wall brackets.  Provide brackets of malleable iron castings, with not more than three (3) inches clearance from inside face of handrail to wall surface.  Neatly drill wall plate portion of the bracket into concrete or...
	4. Provide wall return fittings of cast iron, flush type, with the same projection as that specified for wall brackets.
	5. Longitudinal members shall be parallel with each other and with floor surface or shape of stair to a tolerance of 1/8" in 10'-0" linear feet.  Center line of members within each run of railing shall be in the plane.
	6. For steel pipe posts where indicated, anchor posts in concrete by means of pipe sleeves set and anchored into concrete.  Provide sleeves of galvanized steel pipe, not less than six (6) inches long and having an inside diameter not less than 1/2" gr...
	7. Steel pipe handrails shall be capable of resisting a two hundred (200) lb. force applied to rail from any direction and a uniformly distributed load of fifty (50) lbs. per linear foot applied downward or horizontally, loads not to act simultaneously.

	E. Loose Steel Lintels
	1. Provide loose structural steel lintels for openings and recesses in masonry walls and partitions as shown.  Weld adjoining members together to form a single unit where indicated.  Provide not less than eight (8) inches bearing at each side of openi...
	2. Loose lintels shall conform to the following Schedule:
	3. At columns or vertical surfaces where lintels cannot bear on masonry, provide clip angles sized for structural capacity of lintel.

	F. Miscellaneous Light Steel Framing
	1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, etc., shall be of such shapes and sizes as indicated on the drawings and details or as required to suit the condition and shall be provided with all necessary suppo...
	2. All light steel framing steel shall be furnished and erected in accordance with the applicable requirements of the "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" by the American Institute of Steel Constr...

	G. Steel Gratings and Frames
	1. Provide hot dipped galvanized steel gratings complying with FS RR-G-661 with rectangular cross bars welded to bearing bars.  Bars to have plain wearing surface.
	2. Manufacturer:  Provide gratings manufactured by Reliance, Borden, Irving Subway Grating, or approved equal.
	3. Hinged Section:  Provide hinged sections in areaway gratings where required by the drawings.  Each hinged section up to 4'-0" wide shall be provided with two (2) five knuckle, fast pin, regular weight, plain bearing, wrought bronze butt hinges.  Ea...
	4. Furnish grating frames, with corners mitered, welded and ground smooth, and with welded-on straps for secure anchorage into concrete.  Frames and anchors to be galvanized.
	5. Structural Performance:  Provide gratings capable of withstanding the following structural loads without exceeding the allowable design working stress of the materials involved, including anchors and connections:
	a. Floors:  Capable of withstanding a uniform load of 250 lbf/sq. ft. or a concentrated load of 3000 lbf, whichever produces the greater stress.
	b. Walkways and Elevated Platforms Other Than Exits:  Capable of withstanding a uniform load of 60 lbf/sq. ft.  Limit deflection to L/360 or 1/4", whichever is less.
	c. Walkways and Elevated Platforms Used as Exits:  Capable of withstanding a uniform of 100 lbf/sq. ft. or a concentrated load of 300 lbf on an area of 4 sq. in., whichever produces the greater stress.  Limit deflection to L/360 or 1/4", whichever is ...
	d. Sidewalks and Vehicular Driveways:  Capable of withstanding a uniform load of 250 lbf/sq. ft. or a concentrated load of 8000 lbf, whichever produces the greater stress.


	H. Pit Covers and Frames:  Provide minimum 1/2" thick steel checkered plate cover, reinforced as required to limit deflection to 1/360 of span, with two (2) recessed lifting handles capable of supporting five hundred (500) lbs. each.  Furnish covers w...
	I. Structural Steel Door Frames
	1. Fabricate steel door frames of structural shapes and bars, fully welded, uniform, square and true.  Plug weld built-up members, continuously weld exposed joints; grind exposed welds smooth.  Provide 5/8" x 1-1/2" steel bar stops.  Secure removable ...
	2. Provide necessary reinforcements and drill and tap as required for finish hardware.
	3. Provide steel strap anchors for securing door frames into adjoining concrete or masonry, using 1/8" x 2" straps of the length required for a minimum eight (8) inch embedment.  Weld anchors to frame jambs no more than twelve (12) inches from both bo...
	4. Extend bottom of frames to floor elevation and secure to concrete with steel angle clips welded to frames, anchored with expansion shields and bolts.

	J. Cast Thresholds
	1. Fabricate of sizes and configurations as shown.  Provide cast iron units with integral abrasive finish.  Furnish in lengths as required to accurately fit each opening or condition.
	a. Cast units with an integral abrasive grit consisting of aluminum oxide, silicone carbide, or a combination of both.

	2. Provide anchors for embedding units in concrete, either integral or applied to units, as standard with manufacturer.
	a. Provide two (2) rows of holes for units over five (5) inches wide, with two (2) holes aligned at ends and staggered intermediate holes.

	3. Apply black asphaltic coating to concealed bottoms, sides and edges of cast iron units set into concrete.
	4. Provide a diamond surface texture.

	K. Safety Nosings for Interior Concrete Stairs
	1. Provide three (3) inch wide, Style A cast iron safety nosing with hatched abrasive surface extending to end of stringers, manufactured by American Abrasive Metals Co., or equal made by Wooster Products Inc., American Mason Safety Tread Co., or appr...
	2. Provide anchors spaced not more than four (4) inches from each end and not more than twelve (12) inches o.c.  Furnish nosings to concrete trades for installation.
	3. Apply asphaltic coating to surfaces in contact with concrete.

	L. Steel Bollards:  Provide six (6) inches O.D. extra strong (Schedule 80) steel pipe, concrete filled, with base of steel plate for mounting to anchor bolts in concrete foundation.  Rabbet top of steel pipe and insert 1/4" steel plate cap, flush with...
	M. Miscellaneous Steel Trim:  Provide shapes and sizes for profiles shown.  Except as otherwise indicated, fabricate units from structural steel shapes and plates and steel bars, with continuously welded joints and smooth exposed edges.  Use concealed...
	N. Corner Guards:  Provide steel corner guards where shown.  Unless otherwise indicated, use 4" x 4" x 1/4" steel angles to a height of four (4) feet above finished floor with 1-1/4" x 8 1/4" bent steel strap anchors welded to backs of angles at each ...
	O. Countertop Supports:  Steel framing as indicated or required to support countertops.  Conceal framing under countertops and within wall behind countertops.  Provide supports to withstand a concentrated load of not less than three hundred (300) lbs....
	P. Trench Drains:  Provide Series R-4999 trench frame with Type A grated cover, heavy duty, made of ductile iron as manufactured by Neenah Foundry Co., or approved equal, sizes as shown on drawings.  Assembly shall have asphalt coating.  Grate shall b...
	Q. Steel Floor Access Door:  Provide Series JD steel floor access door for interior use with checkered plate top, angle iron frame and manufacturer's standard hardware as manufactured by Bilco or equal made by Babcock-Davis, Dur-Red Products or approv...
	R. Masonry Support Steel
	1. Provide galvanized steel, relieving angles, plates, accessories and other steel shapes for masonry support steel; for lintels refer to Para. E. herein.
	2. Fabricate masonry support steel to allow final adjustment with the closest tolerances possible.  Relieving angles which require cutting to fit masonry flashing shall be straightened without deflections.
	3. Coordinate masonry support system with concrete work for locations of wedge inserts.
	4. Install to meet requirements of building masonry work, face brick coursing and stone placement.  Coordinate final adjustments with masonry work as work progresses.

	S. Sleeves in Concrete Walls and Slabs
	1. Sleeves through concrete walls shall be of Schedule 40 steel pipe with i.d. two (2) inches larger than o.d. of pipe or conduit (including insulation, if any) to be accommodated.  Sleeves shall project one-half (1/2) inch on each side of finished wa...
	2. Slots in slabs shall be 12 gauge steel sheet, galvanized, of dimensions indicated, with strap anchors welded in place not more than twelve (12) inches on centers.



	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Examine the areas and conditions where miscellaneous metal is to be installed and correct any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are corrected to per...

	3.2 ERECTION
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications to in-place construction; including threaded fasteners for concrete and masonry inserts, toggle bolts, throug...
	B. Cutting, Fitting and Placement:  Perform cutting, drilling and fitting required for installation of miscellaneous metal fabrications.  Set work accurately in location, alignment and elevation, plumb, level, true and free of rack, measured from esta...
	C. Fitting Connections:  Fit exposed connections accurately together to form tight hairline joints.  Weld connections which are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Grind exposed joints smoo...
	D. Field Welding:  Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance, and quality of welds made, and methods used in correcting welding work.
	E. 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.  Apply by brush or spray to provide a minimum dry film thi...
	F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings damaged during handling and installation.  Use galvanizing repair coating specified herein for galvanized surfaces.



