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SECTION 051400

STRUCTURAL ALUMINUM

PART 1   GENERAL

1.01
PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION


A.
Anchor Bolts:  Installed under Section 033000 or 033001.


B.
Loose Bearing Plates:  Installed under Section 042000 or 042113 and 042200.

INCLUDE ONLY THOSE PERTINENT ABOVE AND BELOW; EDIT FOR APPROPRIATE SECTION NUMBERS.
1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Field Painting:  Section 099101.

1.03
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall meet the requirements of the following:



1.
Design and Fabrication:  "Construction Manual Series, Section 1, Specifications for Aluminum Structures, December, 1986", by the Aluminum Association, Incorporated (AAI Specification).



2.
Welding:  "Structural Welding Code - Aluminum, AWS D1.2", by the American Welding Society (AWS Code).

1.04
DESIGN REQUIREMENTS FOR CONNECTIONS
CONNECTIONS WILL GENERALLY BE DETAILED ON THE DRAWINGS.  CHECK WITH THE STRUCTURAL ENGINEER FOR ANY PROVISIONS TO BE INCLUDED HERE.  IF NONE, DELETE PARAGRAPH HEADING ABOVE.
1.05
SUBMITTALS


A.
Shop Drawings:  Submit shop drawings for structural aluminum.  Machine duplicated copies of Contract Drawings will not be accepted.  Shop drawings shall be standard 22 by 36 inch size sheets.  The fabricator's name and address shall be indicated in the title block on each drawing.



1.
Include anchor bolt and base plate plans, erection drawings, and detail drawings for all members.



2.
Indicate shop and field welds by standard AWS welding symbols in accordance with AWS A2.4.



3.
When shop drawings are marked "Approved as Noted", promptly resubmit copies of corrected shop drawings for formal approval and record.


B.
Product Data:



1.
Shop Paint:  Manufacturer's name and printed product literature, including storage and application instructions.


C.
Samples:



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


D.
Quality Control Submittals:



1.
Certificates:  Submit evidence, in triplicate, of aluminum material compliance with this Specification.  Evidence shall consist of certification of source of material, copies of purchase orders and copies of the manufacturer's certification of inspection and test results. 



2.
Fabricator's and Erector's Qualifications Data:  Name and experience of fabricator and erector.



3.
Welding Procedure Specifications:  Submit procedure specifications for each joint to be welded.

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


E.
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.
1.06
QUALITY ASSURANCE


A.
Fabricator's and Erector's Qualifications:  The fabricator and erector shall be experienced in structural aluminum work and shall be subject to the approval of the Director.


B.
Inspection:  Shop and field quality assurance inspection may be made by the State.  If quality assurance inspection is made by the State, it shall not relieve the fabricator and erector of responsibility for their own quality control programs.


C.
Welding:  All welding procedures, welders, welding operators and tackers shall be qualified in accordance with the AWS Code.


D.
Alloy Identification:  Mill mark aluminum material with alloy and heat treatment designation.


E.
Galvanizing:  Stamp galvanized items with galvanizer's name, weight of coating, and applicable ASTM number.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Coordinate delivery of anchor bolts and other anchorage devices to be built into other construction to avoid delay.


B.
Deliver prefinished items with protective covering, and store and handle such items in a manner that will not cause damage to the finish.


C.
Upon delivery to the site, promptly cover and protect aluminum items.


D.
Store shop paint in accordance with paint manufacturer's printed instructions.

1.08
ENVIRONMENTAL REQUIREMENTS FOR SHOP PAINTING


A.
Comply with the following conditions for the application of paint unless otherwise stated in the paint manufacturer's printed directions.



1.
Minimum ambient, aluminum surface, and paint temperatures:  50 degrees F.



2.
Maximum aluminum surface temperature:  100 degrees F.



3.
Maximum relative humidity:  85 percent.



4.
Surface of aluminum:  Dry.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Structural Aluminum:  6061-T6 alloy, conforming to the following specifications:



1.
Sheet and Plate:  ASTM B 209.



2.
Rolled Bars and Rods:  ASTM B 211.



3.
Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221.



4.
Rolled or Extruded Structural Shapes:  ASTM B 308.



5.
Extruded Structural Pipe and Tube:  ASTM B 429.


B.
Anchor Bolts, Miscellaneous Rods and Anchors, and Other Material Indicated to be Galvanized:  ASTM A 36; or ASTM A 675, Grade 70.


C.
High-Strength Bolts:  ASTM A 325, galvanized.


D.
Common Bolts:  ASTM A 307, galvanized.


E.
Stainless Steel Fasteners:



1.
Bolts:  316 alloy, ASTM F 593.



2.
Nuts:  316 alloy, ASTM F 594.



3.
Plain Washers:  316 alloy, FS FF-W-92, round, general assembly grade, Class B.



4.
Lock Washers:  316 alloy, FS FF-W-84, helical spring type, Class C, Style 2.


F.
Stainless Steel Anchors:



1.
Externally Threaded Wedge Anchors:  303 alloy, FS FF-S-325, Group II, Type 4, Class 1.


G.
Weld Filler Metal:  ER5356 filler metal complying with AWS Specification A5.10.


H.
Shielding Gas:  Argon.

DELETE 2 PARAGRAPHS BELOW UNLESS GALVANIZED WORK IS INDICATED ON THE DRAWINGS.

I.
Cold Galvanizing Compound:  Single component compound giving 93 percent pure zinc in the dried film, and meeting the requirements of DOD-P-21035A (NAVY).


J.
Shop Paint for Galvanized Steel:  FS TT-P-641, Type II.

DELETE 2 PARAGRAPHS BELOW IF ANODIZED FINISH OR OTHER FACTORY FINISH IS REQUIRED.

K.
Shop Paint (General):  Primer selected from the following:



1.
TNEMEC Series 15 (color as selected by the Director's Representative).



2.
Rust-Oleum 5781 (Gray) or 5769 (Red).



3.
Valspar 13-W-11.


L.
Surface Etching Solution for Shop Paint (General):



1.
As recommended by the manufacturer of the paint selected.


M.
Bituminous Mastic:  Cold applied asphalt mastic; SSPC - Paint 12.


N.
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.
Crystex by L&M Construction Chemicals.



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

2.02
FABRICATION


A.
Do not commence fabrication until the fabricator has been approved and the fabrication schedule has been coordinated with the designated Quality Assurance inspection agency (independent inspection laboratory or the State).



1.
Give the Director's Representative one week advance notice of the commencement of fabrication.


B.
Progress shop fabrication from "Approved" or "Approved as Noted" detail drawings only.



1.
When detail drawings are "Approved as Noted", progress fabrication in strict accordance with notes thereon.


C.
Finish column ends at base plates and at load carrying cap plates to a true plane square to the column, with a maximum American National Standards Institute surface roughness value of 500 microinches.

MODIFY PARAGRAPH BELOW FOR TUBULAR BEAMS (IF ANY) REQUIRING END CLOSURE PLATES.

D.
Pipe and Tube Columns:  Shop weld a closure plate to top of columns to form a watertight closure.


E.
Make provisions for connections of other Work, including all cutting and punching of structural members where required by the Drawings, or for which information is furnished prior to approval of the shop drawings.


F.
Galvanizing:  Unless otherwise specified or noted, items indicated to be galvanized shall receive a zinc coating by the hot-dip process, after fabrication, complying with the following:



1.
ASTM A 123 for plain and fabricated material.



2.
ASTM A 153 for iron and steel hardware.


G.
Cleaning Aluminum:  Thoroughly clean structural aluminum.  Remove oil, grease, and similar contaminants in accordance with SSPC SP-1 "Solvent Cleaning".



1.
Etch aluminum surfaces if so recommended by the manufacturer of the shop paint (general).


H.
Shop Painting:

DELETE SUBPARAGRAPH BELOW IF NO GALVANIZED WORK IS INDICATED ON THE DRAWINGS.


1.
Galvanized Items:




a.
Galvanized items which are to be finish painted under Section 099101 shall be rinsed in hot alkali or in an acid solution and then in clear water.




b.
Welded and abraded galvanized surfaces shall be wire brushed and repaired with a coating of cold galvanizing compound.




c.
Do not paint galvanized items which are not to be finish painted under Section 099101.

DELETE SUBPARAGRAPH BELOW IF ALL ALUMINUM IS TO RECEIVE AN ANODIZED FINISH OR OTHER FACTORY FINISH.


2.
Aluminum Items:  Apply one coat of shop paint (general) to aluminum surfaces except as follows:




a.
Do not shop paint aluminum surfaces to be field welded.




b.
Apply 2 coats of shop paint, before assembly, to aluminum surfaces inaccessible after assembly, except surfaces in contact.



3.
Apply coatings on dry surfaces in accordance with the manufacturer's printed instructions, and to the following minimum thickness per coat:




a.
Shop Paint (General):  5.0 mils wet film.




b.
Shop Paint for Galvanized Steel:  3.0 mils wet film.




c.
Cold Galvanizing Compound:  2.0 mils dry film.

IF POSSIBLE, AVOID USING AN ANODIZED FINISH IF FIELD WELDING OF THE ALUMINUM IS REQUIRED.

I.
Anodized Finish:  Comply with the Standards For Anodized Architectural Aluminum by the Aluminum Association.  Do not anodize aluminum surfaces within 3 inches of any surface to be field welded.

SUBPARAGRAPH BELOW HAS A CLEAR (NATURAL), MEDIUM SATIN, DIRECTIONAL TEXTURED FINISH.


1.
Clear Anodized Finish:  AA-M32A41, minimum 0.7 mil coating.

SUBPARAGRAPH BELOW HAS A MEDIUM SATIN, DIRECTIONAL TEXTURED, COLOR FINISH.  INSERT COLOR DESIRED.  INTEGRAL COLORS ARE LIMITED TO BRONZES, GRAYS, AND BLACKS.


1.
Integral Color Anodized Finish:  AA-M32A42, minimum 0.7 mil coating.




a.
Color:  

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine surfaces to receive aluminum framing for defects that will adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory conditions are corrected.

3.02
PREPARATION


A.
Isolate aluminum surfaces to be permanently fastened in contact with ferrous metal surfaces, concrete, or masonry by coating the aluminum surfaces with a 150 mil wet film coat of bituminous mastic, prior to installation.

3.03
ERECTION


A.
Whenever piles of material, erection equipment or other loads are carried during erection, make proper provision to compensate for stresses resulting from such loads.  Install temporary bracing as necessary to take care of all loads to which the structure may be subjected, including equipment and the operation of same.  Such bracing shall be left in place as long as may be required for safety.


B.
Erect structural aluminum framing plumb, level, and in true alignment.


C.
As erection progresses, temporarily connect the Work to take care of dead load, wind, and erection stresses.


D.
Do not perform permanent bolting or welding until as much of the structure as will be stiffened thereby has been properly aligned, and approval has been given by the Director's Representative.


E.
Prepare and place shrink-resistant grout in accordance with grout manufacturer's printed instructions.



1.
Comply with manufacturer's instructions for preparation of surfaces in contact with grout, and for curing and protection of grout.


F.
Do not use gas or air carbon-arc cutting to cut or enlarge bolt holes.


G.
Do not make corrections or alterations to fabricated aluminum without prior written approval by the Director's Representative.



1.
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.


H.
Tolerances:  Individual pieces will be considered plumb, level, and aligned if the error does not exceed 1:500.

3.04
CLEANING


A.
Remove protective coverings and clean exposed surfaces.

END OF SECTION

Updated 07/07/2009

Printed 4/16/2015
051400 - 1
Project No. 


