BUILDING NO.
SC#

PROJECT NAME

SECTION 05130

ALUMINUM

PART 1:  GENERAL

1.01
SECTION INCLUDES

A.
Aluminum framing members, support members, bracing members and connections.

B.
Base plates, leveling plates,  leveling nuts and bolts.

C.
Grouting under base plates.

1.02
RELATED SECTIONS

A.
[Section 03300 - Cast-in-Place Concrete] [Section 03001 - Concrete]

[B.
Section 03600 - Grout]

1.03
REFERENCES (Latest Edition)

A.
American Society of Testing and Materials (ASTM)

1.
ASTM B303 - Aluminum Alloy Standard Structural Shapes, Rolled or Extruded

B.
American Welding Society

1.
AWS D1.2 - Structural Welding Code, Aluminum

C.
Uniform Building Code

1.04
SUBMITTALS

A.
Submit under provisions of Section 01010, General Requirements.

B.
Shop drawings for all aluminum fabrications shall be submitted for review.  Examples include, but are not limited to:

1.
Complete fabrication and erection plans and procedures giving full information on all aspects of the erection which will effect alignment, plumb and dimensional accuracy of the structure.

2.
Connections including size and spacing of all bolts and welds.

3.
Indicate profiles, sizes, spacing, and locations of structural members, openings, camber and attachments.

4.
Indicate welded connections with AWS welding symbols.  Indicate net weld lengths.  Details of welding materials, equipment, sequence and technique to be used.

C.
Manufacturer's Certificate: Submit certification that manufactured products (including bolts, nuts and washers) meet or exceed specified requirements. Manufactured products are to be delivered to the site in unopened containers. Certification numbers must appear on product containers for all bolts, nuts and washers and the numbers shall correspond to the identification numbers on the Manufacturer's Certificate. The Manufacturer's symbol and grade markings must appear on all bolts, nuts and washers. 

D.
Mill Test Reports: Submit mill test reports indicating structural strength, destructive and nondestructive test analysis and chemical analyses from all aluminum used in the Work.

E.
Welders' Certificates: Documentation  certifying welders employed on the Work meet AWS qualifications.

F.
Submit the following as specified elsewhere in this Section:

1.
Written welding procedures in accordance with AWS D1.2 for each proposed joint.

2.
Procedure qualification records in accordance with AWS D.1.2 for all procedures qualified by testing.

3.
Inspection reports of the Subcontractor's independent testing laboratory.

1.05
QUALITY ASSURANCE

A.
Fabricate aluminum members in accordance with UBC.

B.
Welders shall be qualified in accordance with AWS D1.2 for each process, position and joint configuration.

C.
Maintain one copy of each referenced document on site.

1.06
QUALIFICATIONS

A.
The design of connections not detailed on the Drawings shall be under the direct supervision of a Structural Engineer experienced in design of this Work and licensed in the State of California.

1.07
FIELD MEASUREMENTS

A. Verify that field measurements are as shown on the shop drawings.

PART 2:  PRODUCTS

2.01
MATERIALS

A.
Rolled and Extruded Members: Alloy and temper to be [6016-T6] [unless specified as [   ] on the drawings].

B.
Aluminum Tubing: Alloy and temper to be [6016-T6].

C.
Bolts, Nuts, and Washers: Bolts and nuts in structural connections shall be [alloy 6061-T6 [unless designated as [  ] on the drawings] Flat washers under the nut shall be Alclad 2024-T4.  Spring washers shall be alloy 7075-T6.][AISI 316 stainless steel].

D.
Rivets: Rivets in structural connections shall be alloy 6061-T6.

G.
Welding Materials: Filler metals shall conform to AWS D1.2. Electrodes and equipment settings shall be as recommended by the filler metal manufacturer for the position, thickness and conditions of use. Written verification is to be furnished to the University that filler metal is appropriate to the materials and welding process

[H.
Sliding Bearing Plates: Teflon coated.]

[I.
Grout: As specified in Section 03600.]

2.02
CONNECTIONS

A.
Unless otherwise noted on the drawings, all shop connections shall be welded or riveted and all field connections, except moment connections, shall be bolted. Weld only in accordance with approved welding procedures.

B.
Unless connections are detailed on the drawings, the Subcontractor is responsible for the design of all connections.

C.
All elements of a connection shall be designed to resist the loads and moments shown on the drawings; if the reaction or load is not shown on the drawings, connections are to be designed as follows:

1.
The minimum connection angle length will be half the depth of the beam depth.

2.
Horizontal and vertical bracing connections shall have a minimum of two bolts.

D.
Gusset plates connecting horizontal and vertical bracing to beams and/or columns shall be connected to both adjacent members; where this is not practical, provision shall be made for the moment induced by the eccentricity of the load to the work point of the connection.  Gusset plates for horizontal bracing shall be located within the top two rows of bolts of beam connection angles, unless otherwise noted on the drawings.  The minimum thickness of gusset plates in single shear shall be 5/16-inch for bolts in single shear and 3/8-inch for bolts in double shear.

2.03
FABRICATION

A.
Fabricate aluminum members in accordance with the approved shop drawings.  Where practical, fabricate and assemble in the shop.

B.
Obtain all field measurements necessary for fabrication.

C.
Dimensional tolerances

1.
Overall length of members with both ends milled may vary by 1/32-inch.

2.
Overall length of members without milled ends may vary by 1/16-inch for lengths less than 30 feet and 1/8-inch for lengths 30 feet and over.

D.
Where structural joints are welded, the detail of the joints, welding technique, weld quality and appearance, and methods for correcting defective welds shall conform to the AWS D1.2. . The welding process shall be an inert shielded gas or resistance welding process.


Where milling is indicated on the drawings, the contact surfaces shall be machined true to obtain full and complete contact.

E.
Structural members are selected from generally available rolled sections; however, if the specified sections are not available, the Subcontractor shall provide sections with equivalent physical properties at no additional cost after approval by the University.

2.04
FINISH

A.
Where aluminum members are in contact with dissimilar materials, direct contact between aluminum and the  dissimilar material shall be prevented by painting as follows:

1.
Where aluminum members are in contact with steel, both aluminum and steel members shall be primed with one coat of  paint meeting Federal Specification TT-P-645. The steel shall be painted with an additional coat of varnish meeting Federal Specification TT-V-81d and containing 2 pounds of aluminum pigment per gallon.

2.
Where aluminum members are in contact with porous materials, masonry or concrete, the contact surfaces of the aluminum members shall receive a heavy coat of alkali resistant bituminous paint.

3.
Where aluminum members are embedded in concrete containing admixtures which are corrosive to aluminum or in concrete subjected to highly corrosive environments, the aluminum shall be primed with one coat of  paint meeting Federal Specification TT-P-645. Otherwise aluminum members embedded in concrete need not be painted. 

PART 3:  EXECUTION

3.01
PREPARATION

A.
Furnish and install temporary supports and internal braces necessary to support structure during erection.  Temporary supports and braces shall be adequate for anticipated wind, seismic, equipment and erection loads.  Remove temporary shoring after the erection is complete.

B.
Before erection, paint contact surfaces between dissimilar materials.  

3.02
EXAMINATION

A.
Verify that field conditions are acceptable and are ready to receive work.

B.
Beginning of installation means Subcontractor accepts that existing conditions meet the requirements for installation.

3.03
ERECTION

A.
Where members can not be properly assembled due to misfabrication or deformation due to handling or transportation, the condition shall be reported to the University with a proposed method of correction for approval.  Erect structure to the lines and grades indicated on the drawings and in accordance with the erection drawings.

B.
Do not field cut or alter structural members without approval of the University.

E.
[Grout  base plates with non-shrink grout.  Clean concrete bearing surfaces from bond-reducing materials, and roughen if necessary to improve bond to surfaces.] [Grout base plates in accordance with section 03600.]  Paint the bottom surface of base plate.  Set base plate on wedges or other adjustable devices.  After the base plate has been positioned and plumbed, tighten the anchor bolts. Grout solidly between the bearing surfaces to ensure that no voids remain.

F.
Where field welding to existing structural members is required, the Subcontractor shall confirm the weldability of the existing aluminum by cutting or drilling samples and having them tested by the Subcontractor's Independent Testing Laboratory.  The testing laboratory shall recommend the location for taking samples, provide a report on weldability, recommend the type of electrode and weld and inspect the final welds. The Subcontractor will be responsible for preparing the existing structure for welding and touch-up of the surfaces.

3.04
INSPECTION AND TESTING

A.
Inspection and testing will be performed under provisions of Section 01210, Special Requirements. The Subcontractor shall be responsible for in-house visual inspection and implementing a quality control program.

B.
Notify the University of the fabrication and erection schedules and permit the University's representative to observe shop assembly, make visual inspections, nondestructive tests of welds, observe erection and perform field testing.  Defective work, rejected by the University, shall be corrected by the Subcontractor at no additional cost to the University.

C.
A certified welding inspector employed by the University's Independent Testing Laboratory will verify that welds are made in accordance with approved welding procedures and visually inspect shop and field welding operations as directed by the University.

D.
Nondestructive testing of welding to the criteria in AWS chapter 5 by the University's Independent Testing Agency

1.
Perform [visual], [dye penetrant] [ultrasonic] [radiographic] testing of welds in the fabricator's shop.

2.
Column flanges in moment frames are to be inspected 6 inches above and below the point where girder flanges and continuity plates are attached.  Any recordable discontinuity causing complete loss of back reflection and which can not be encompassed within the larger of a 3 inch diameter circle or one half the plate thickness will be cause for rejection.

3.
All full penetration groove welds shall be [ultrasonic] [radiographic] tested by a qualified technician who will operate the equipment, record any defects found and their disposition.  The technician will be under the supervision of a Level II or III ASNT technician.  All defective welds shall be repaired and retested at no additional cost to the University.

4. Initially, 100% of the welds which require [ultrasonic] [radiographic]  testing shall be tested to establish the qualifications of each individual welder.  If the reject rate of a welder's work is demonstrated to be less than 5% of the tested welds, then the frequency of testing may be reduced to 25%.  If the reject rate of a welder's work increases to 5% or more, 100% shall be reestablished until the rate is reduced to less than 5%.  The percentage of rejection shall be calculated and recorded for each welder.  The body of data used to calculate the reject rate shall contain at least 40 tests.  The reject rate is defined as the number of rejected welds divided by the number of welds completed multiplied by 100.  For evaluating the reject rate of continuous welds over 3 feet long, each 12 inch increment one inch or less thick, shall be considered one weld and each 6 inch increment over one inch thick, shall be considered one weld.

5.
When base metal thicker than 1-1/2 inches is subjected to through-thickness weld shrinkage strains, the welds shall be 100 percent [ultrasonically] [radiographically] tested for discontinuities after completion of the joint.
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