D&C  DJA:hf


SECTION 057000

ORNAMENTAL METAL

THIS SECTION PROVIDES BASIC DATA FOR ORNAMENTAL METALS, GENERAL FABRICATION AND FINISHES.  ADD SPECIAL REQUIREMENTS FOR PARTICULAR ITEMS IF NECESSARY.  SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
Finishes:  National Association of Architectural Metal Manufacturer’s (NAAMM) “Metal Finishes Manual”.

1.02
SUBMITTALS


A.
Shop Drawings:  Show fabrication details and connections to adjacent Work. 



1.
Include location of anchor bolts required.


B.
Product Data:  Catalog sheets, specifications, and installation instructions as applicable.


C.
Samples:



1.
Metal Finish Samples:  6 inches long; use metal of same alloy and configuration to be used for the Work.



2.
Fittings, Brackets, Flanges, and other Accessories:  Full size, each type required.

DELETE PARAGRAPH BELOW IF PROJECT IS NOT INTENDED FOR LEED CERTIFICATION.


D.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.


2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.
1.03
DELIVERY


A.
Coordinate delivery of items to be built into other Work to avoid delay.  Furnish templates as required for accurate location of Work.

PART 2   PRODUCTS

SELECT MATERIALS FROM THE FOLLOWING OR REVISE TO SUIT PROJECT.
2.01
ALUMINUM MATERIALS

INCLUDE ALLOY DESIGNATIONS IF REQUIRED FOR CLOSE COLOR MATCHING.

A.
Materials:  Alloy and temper as specified, shown, or required to produce required finishes, or as otherwise recommended by aluminum producer.



1.
Extruded Shapes and Tubes:  ASTM B 221.



2.
Extruded or Rolled Structural Shapes:  ASTM B 308.

SUBPARAGRAPH BELOW INCLUDES STRUCTURAL PIPE AND TUBE.


3.
Extruded Pipe:  ASTM B 429.



4.
Plate and Sheet:  ASTM B 209, alloy 3003-H16.  Use alloy 5005-H16 for anodic coatings.



5.
Bars, Rods, and Wire:  ASTM B 211.



6.
Drawn Seamless Tube:  ASTM B 210.



7.
Castings:  ASTM B 26; or ASTM B 108.



8.
Forgings:  ASTM B 247, alloy 6061-T6.


B.
Finish:

CHOOSE ONE OF THE NEXT 5 SUBPARAGRAPHS.  NEXT 3 SUBPARAGRAPHS HAVE MEDIUM MATTE FINISH.


1.
Clear Natural Finish:  AA-C22.



2.
Clear Anodized Finish:  AA-C22A31, minimum 0.4 mil coating.



3.
Clear Anodized Finish:  AA-C22A41, minimum 0.7 mil coating.

SUBPARAGRAPH BELOW HAS MEDIUM SATIN DIRECTIONAL TEXTURE.  IT SHOULD BE USED FOR RAILINGS AND HANDRAILS.


4.
Clear Anodized Finish:  AA-M32A41, minimum 0.7 mil coating.

SUBPARAGRAPH BELOW HAS SMOOTH SPECULAR BUFFED TEXTURE.  INSERT COLOR DESIRED.  INTEGRAL COLORS ARE LIMITED TO BRONZES, GRAYS, AND BLACKS.


5.
Integral Color Anodized Finish:  AA-M21C22A42, minimum 0.7 mil coating.




a.
Color:

2.02
STAINLESS STEEL MATERIALS


A.
Materials:  Type 302/304, unless otherwise indicated.



1.
Bars and Shapes:  ASTM A 276.



2.
Plate, Sheet, and Strip:  ASTM A 666.



3.
Tubing:  ASTM A 269.



4.
Castings:  ASTM A 743; or ASTM A 744, iron-chromium-nickel alloy.


B.
Finish:

SUBPARAGRAPH BELOW IS A GENERAL PURPOSE BRIGHT FINISH.  IT SHOULD BE USED FOR RAILINGS AND HANDRAILS.


1.
Polished Finish:  No. 4.

SUBPARAGRAPH BELOW IS A SOFT SATIN FINISH.


2.
Polished Finish:  No. 6.

2.03
BRONZE MATERIALS


A.
Materials:  Standard Copper Development Association alloys specified, with temper and hardness as required.



1.
Extruded Shapes:  ASTM B 455, alloy 385.



2.
Plate, Sheet, Strip, and Bars:  ASTM B 36, alloy 230; or FS QQ-B-613, alloy 280 as required for color.



3.
Seamless Tube:  ASTM B 135, alloy 230 or 280 as required for color.



4.
Pipe:  ASTM B 43, alloy 230.



5.
Wire:  ASTM B 134, alloy 230.



6.
Castings:  ASTM B 584; match color of other bronze.



7.
Forgings:  ASTM B 124 or ASTM B 283, alloy 377.


B.
Finish:

SUBPARAGRAPH BELOW IS NATURAL COLORED MEDIUM FINISH WITH CLEAR LACQUER COATING TO HELP PREVENT OXIDIZING.


1.
Natural Medium Satin Finish:  M32-M34-06x, with minimum 1.0 mil clear lacquer coating.

SUBPARAGRAPH BELOW IS THE SAME AS ABOVE WITHOUT LACQUER COATING AND SHOULD BE USED IF NATURAL OXIDIZED FINISHED IS DESIRED.


2.
Natural Medium Satin Finish:  M32-M34.

SUBPARAGRAPH BELOW IS A MEDIUM COLOR STATUARY (OXIDIZED) FINISH USED TO SIMULATE THE NATURAL WEATHERED EFFECT THAT GENERALLY RESULTS FROM EXPOSURE TO THE ELEMENTS.


3.
Statuary Conversion Coating:  M32-C55.

2.04
MISCELLANEOUS MATERIALS


A.
Welding Electrodes and Filler Metal:  Type and alloy to match metal to be welded for color, strength, and compatibility.

REVISE PARAGRAPH BELOW IF STAINLESS STEEL FASTENERS FOR ALUMINUM WORK ARE REQUIRED.

B.
Fasteners:  Metal, alloy, and finish to match metal to be fastened, unless otherwise indicated.



1.
Use countersunk Phillips flat heads for exposed fasteners, unless otherwise indicated.

USE SUBPARAGRAPH BELOW INSTEAD OF SUBPARAGRAPH ABOVE FOR MENTAL HEALTH, CORRECTIONAL SERVICES, AND OFFICE OF CHILDREN AND FAMILY SERVICES PROJECTS.


2.
Use countersunk tamper-resistant flat heads for exposed fasteners, unless otherwise indicated.



3.
Secure in concrete and masonry with approved non-ferrous anchors or expansion shields.


C.
Anchors and Inserts:  Furnish devices as approved and required for installation in other work.



1.
Use non-ferrous, cadmium-coated or hot-dip galvanized for exterior installations.


D.
Bituminous Paint:  SSPC-Paint 12 (cold applied asphalt mastic).


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

LACQUER GENERALLY USED ONLY ON BRONZE FINISHES.

F.
Lacquer:  Clear methacrylate, or as recommended by metal producer for protection of finish.


G.
Shrink-Resistant Grout (Non-Staining):  Factory-packaged, non-ferrous mortar grouting compound selected from the following:



1.
Masterflow 713 by Master Builders.



2.
Sonogrout by Sonneborn.



3.
Five Star Grout by U.S. Grout Corporation.



4.
Imperial Grout by Setcon Industries.



5.
Non-Corrosive, Non-Shrink Grout by A.C. Horn.

2.05
FABRICATION


A.
General:

REVISE TEMPERATURE RANGE TO SUIT PROJECT LOCATION, OR DELETE.


1.
Fabricate items of material, size, and dimensions indicated.  Preassemble items in shop to the greatest extent possible.  Design components to allow for expansion and contraction for a minimum ambient temperature range of 100 degrees F.



2.
Form metal work to required shapes and sizes, with true lines, angles and curves.  Provide necessary rebates, lugs, brackets, flanges, fasteners, and anchors for assembly and installation.  Use concealed fasteners where possible.



3.
Provide welds behind finished surfaces without distortion or discoloration on exposed side.  Clean and dress welds on exposed and contact surfaces.



4.
Mill joints to tight, hairline fit.  Cope or miter corners.  Form joints exposed to weather to exclude water penetration.



5.
Where cutting, welding, and grinding are required for proper shop fitting and jointing, restore finishes to eliminate evidence of such corrective work.

DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED.


6.
Furnish sound castings, free of warp and defects which impair strength or appearance.  Mill joints to close fit.  Finish exposed surfaces smooth, with sharp, well-defined lines and arises.

FOLLOWING IS FOR PREFABRICATED, FIELD ASSEMBLED RAILING.  MAKE REQUIRED CHANGES FOR SHOP FABRICATED RAILING.
2.06
RAILINGS


A.
Ease corners of square and rectangular tube to approximately 1/16 inch radius.

SPECIFY TYPE OF BRACKETS IF NOT DETAILED.  DELETE BRACKETS AND/OR FLANGES IF NOT REQUIRED.

B.
Provide brackets, flanges, anchors, and other accessories required for joining and securing rails and posts. Use materials of same type as railing system finished to match when exposed, unless otherwise indicated.


C.
Fabrication:  Prepare rails and posts for joining together by means of post brackets, secured with concealed fasteners.  Join rails with splice connectors designed to draw rails together.  Splice rails only at center of post brackets.  Provide corner bends where rails change direction. Cap ends of rails not attached to other construction. Cap open ends of posts.



1.
Where posts are required to be set in sleeves, furnish galvanized steel tube sleeves with closed steel plate bottom at least l inch  wider than sleeve.  Sleeves shall be minimum 6 inches long, sized so that inside diameter is not less than 1/2 inch greater than outside dimension of post, unless otherwise indicated or required.  Provide cover flange, secured to post, to conceal anchorage joint.

USE SUBPARAGRAPH ABOVE OR SUBPARAGRAPH BELOW AS REQUIRED, OR REVISE TO SUIT PROJECT.


2.
Where posts are required to be drilled in, furnish concealed expansion anchors and post inserts, unless otherwise indicated.

DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED, OR REVISE TO SUIT PROJECT.


3.
Where posts are required to be secured to steel surfaces, furnish facia mounting flanges and threaded fasteners.



4.
Where posts are required to be secured to vertical concrete surfaces, furnish wedge or slotted type inserts, facia brackets and threaded fasteners.

USE SUBPARAGRAPH ABOVE OR SUBPARAGRAPH BELOW AS REQUIRED, OR REVISE TO SUIT PROJECT.


5.
Where posts are required to be secured to vertical concrete surfaces, furnish manufacturer’s recommended standard facia mounting system for type railing shown.



6.
Where posts and/or rails are terminated with flanges, prepare flanges for securing with three 1/4 inch diameter machine screws secured in non-ferrous expansion shields or with toggle bolts where fastenings occur in cavity of masonry.

2.07
HANDRAILS


A.
Ease corners of square and rectangular tube to approximately 1/16 inch radius.

SPECIFY TYPE OF BRACKETS IF NOT DETAILED.

B.
Provide brackets and anchors for support.  Furnish inserts and sleeves as required for anchorage to concrete or masonry.


C.
Fabrication:  Prepare handrails for securing to walls with brackets and concealed fasteners, providing a minimum clearance of 1-1/2 inches between rail and wall surface, unless otherwise indicated.  Locate brackets not more than 18 inches from handrail ends and not more than 54 inches oc between ends, unless otherwise indicated or required.  Furnish wall return handrail sections at ends where shown.  Furnish terminal caps at ends where returns are not shown.  Join handrails with splice connectors designed to draw rails together.  Splice rails only at center of wall brackets, unless otherwise indicated.

2.08
SHOP FINISHING


A.
Protection:  Protect exposed finishes by covering with adhesive paper or other suitable covering prior to shipment.


B.
Corrosion Protection:  Coat concealed surfaces to be in contact with concrete, masonry, or dissimilar metals with a heavy coat of bituminous paint or zinc chromate primer.  Do not extend coating onto exposed surfaces.


C.
Accessories:  Finish exposed fittings, brackets, flanges, etc. to match metal work unless otherwise indicated or approved.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install the Work of this Section in accordance with manufacturer’s printed instructions, except as shown or specified otherwise.


B.
Perform cutting, drilling, and fitting required for installation.  Set items accurately in location, alignment, and elevation.  Securely fasten in place.


C.
Do not cut or abrade finishes which cannot be completely restored in the field.  Return such items to the shop for required alterations and complete refinishing.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.

D.
Install concealed gaskets, joint filler, insulation, and flashings as work progresses.


E.
Install anchorage devices and fasteners where necessary for securing items to in-place construction.  Cut with rotary power tools of exact required size where possible.

PARAGRAPH BELOW APPLIES TO RAILINGS.  DELETE IF NOT REQUIRED.

F.
Set posts plumb and secure to supporting construction as follows:



1.
Horizontal Concrete Surfaces:  Set posts into sleeves, fill annular space solid with shrink-resistant grout.  Secure cover flange to post.

USE SUBPARAGRAPH ABOVE OR SUBPARAGRAPH BELOW, OR REVISE TO SUIT PROJECT.


2.
Horizontal Concrete Surfaces:  Drill holes in concrete and secure posts with concealed expansion anchors and post inserts.

REVISE SUBPARAGRAPH BELOW TO SUIT PROJECT.


3.
Steel Surfaces:  Mount posts to steel supports with facia mounting flanges and threaded fasteners.



4.
Vertical Concrete Surfaces:  Secure posts in inserts with facia brackets and threaded fasteners.

USE SUBPARAGRAPH ABOVE OR SUBPARAGRAPH BELOW, OR REVISE TO SUIT PROJECT.


5.
Vertical Concrete Surfaces:  Secure posts with manufacturer’s standard facia mounting system.

PARAGRAPH BELOW APPLIES TO HANDRAILS.  DELETE IF NOT REQUIRED.

G.
Secure handrails to supporting construction as follows:



1.
Anchor to concrete and solid masonry with non-ferrous expansion shields and bolts.



2.
Anchor to hollow masonry and partitions with heavy toggle bolts.

3.02
CLEANING


A.
Remove protective coverings and clean exposed surfaces.

END OF SECTION

THE FOLLOWING IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

GENERAL CLASSIFICATIONS OF FINISHES

All of the finishes commonly used on the architectural (ornamental) metals can be classified as one of three principal types:

Mechanical Finishes, which are the result of physically affecting the surface of the metal by some mechanical means.  This means may be the forming process itself, or a subsequent operation performed either before or after the metal is fabricated into an end use product.

Chemical Finishes, which are accomplished by means of chemicals, and which may or may not have a physical effect upon the surface of the metal.  Those which do are usually applied to fabricated products rather than to unformed metal stock.

Coatings, which are applied as finishes, either to the metal stock or to the fabricated product.  These coatings may be either:


1)
Formed from the metal itself by a process of chemical or electrochemical conversion.



or


2)
Formed by the application of some added material.

The relative importance of the three basic types of finish varies with the different metals.  They are all used extensively on aluminum, but on carbon steel and iron the coatings are far more important than either mechanical or chemical finishes.  The copper alloys are commonly subject to both mechanical and chemical finishes, while on stainless steel the mechanical finishes are the common standard, but chemical finishes and coatings are infrequently used.  The table of Comparative Applicability of the Various Types of Finishes, on page 3 of the Metal Finishes Manual provides an overall view of the extent to which the various types of finish are normally used on the different metals.

When new ornamental metal has to match existing, extra consideration must be given to the alloy, temper, and finished required, especially the copper alloy metals.  The Copper, Brass, Bronze Design Handbook (available in Research) has information on matching and changes in appearance during weathering cycles of different copper alloy metals.

END OF INFORMATION
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