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Use when aluminum lighting standards are allowed as an option for Types 15, 21, 22 & 30 lighting standards.

Furnishing aluminum lighting standards shall be at the Contractor's option.

10‑3.__  ALUMINUM LIGHTING STANDARDS

At the option of the Contractor, lighting standards fabricated from aluminum may be substituted for steel lighting standards as provided herein:

Steel Standard
Aluminum Equivalent

Type 15
Type 15A

Type 15 with slip base
Type 15AY (Breakaway)

Type 15 with slip base insert
Type 15AX (Breakaway)

Type 21
Type 21A

Type 30
Type 30AY (Breakaway)

Type 22
Type 22A

2

Aluminum lighting standards shall consist of a round, hollow shaft with tapered and non‑tapered sections, and aluminum mast arms.

3

FABRICATION

Aluminum lighting standards shall be pre‑approved by the Transportation Laboratory, Structural Materials Branch, telephone (916) 227-7255, and shall conform to the requirements in the AASHTO Manual titled "Standard Specifications for Structural Supports for Signs, Luminaires and Traffic Signals," except as follows:

A.
Design wind velocity (v) shall be 129 km/h {80 miles per hour}.

B.
Design luminaire size shall be 0.15 m2 {1.6 square foot} effective projected area, design mass shall be 28 kg {60 pounds).

C.
Maximum stress produced in the shaft and the mast arm by the dead load (DL) shall be limited to 50 percent of the allowable stress for the material used.

D.
The deflection of the pole shaft top as caused by the dead load (DL) shall be limited to a slope deviation of 6.2 mm in 300 mm {0.244‑inch in 12 inches}, or an angular rotation of 1°10' (1.165°).

4.  Use when anchor base "Breakaway" standards are required.

For standards specified or shown as "Breakaway" type, aluminum lighting standards shall comply with the requirements of the listed documents above and the following.  Breakaway aluminum lighting standards shall conform to the requirements in the National Cooperative Highway Research Program Report 350, "Recommended Procedures for the Safety Performance Evaluation of Highway Appurtenances" for Test Level 3 and be approved by the Federal Highway Administration and the Department.  In addition, aluminum lighting standards shall comply with the Department's policy for breakaway devices and shall be crash tested with actual autos or validated bogie.
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QUALITY CONTROL

The manufacturer shall have a testing and quality control program approved by the Transportation Laboratory and shall submit samples of the base plate and mast arm to the Transportation Laboratory prior to fabricating the lighting standards for use on this project.  Documentation regarding the testing and quality control program and base plate and mast arm samples shall be submitted to:  Transportation Laboratory, Structural Materials Branch.  Material, shipping containers, and paperwork shall be clearly identified by the County, route, kilometer post and the contract number of the project.
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The Engineer shall be provided a Certificate of Compliance from the manufacturer in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall also include a copy of applicable test reports on the lighting standards.  The test reports shall be signed by the manufacturer's management person responsible for the tests.  The certificate shall certify that the lighting standards comply with the requirements of the specifications and were manufactured in conformance with the approved testing and quality control program.
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WELDING

Welding shall be performed in a shop, using the Gas Metal Arc Welding (GMAW) method with consumable electrode.  Filler metal shall conform to the requirements in AWS Specification:  A5.10.  Electrodes shall be Alloy 4043.
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Welding design and fabrication shall conform to the requirements in AWS Specification:  D1.2, "Structural Welding Code-Aluminum," with workmanship requirements for Class I Structures.
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FOUNDATIONS

Foundations shall conform to the size and requirements for corresponding steel lighting standards as shown on the plans.
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MAST ARMS

Mast arms shall be fabricated from a one-piece seamless round tube of Alloy 6063‑T4, conforming to the requirements in ASTM Designation: B 221.  Mast arms shall be full-length heat-treated after tapering and welding on the mounting plate and 2 NPS slipfitter tenon, to produce a T6 temper.  The mast arm slipfitter tenon shall project 150 mm to 200 mm {6 to 8 inches} for supporting the luminaire.
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In addition to the requirements stated above, aluminum mast arms shall conform to the requirements in the Aluminum Association's Publication 30, "Specifications for Aluminum Structures."  The aluminum mast arm (connected to the pole and with a State-approved HPS‑310 luminaire attached) shall withstand 2 million cycles of vertical cyclic loading (3‑"G" level, peak‑to‑peak) with the ballast removed, and one million cycles of horizontal cyclic loading (1.5‑"G" level, peak‑to‑peak) with the ballast installed, without any sign of distress.
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The mast arms shall be bolted to the poles with stainless steel hardware conforming to the requirements in ASTM Designation: A 193/A 193M, Grade B8, Class 1 (bolts); ASTM Designation: A 194/A 194M, Grade 8 (nuts); and ASTM Designation: A 240/A 240M and AISI Grade 304 (washers).

13

The mast arms shall have a satin finish accomplished by mechanical rotary grinding.  No surface preparation or painting of any type shall be required at the time of installation.
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POLES

The pole shaft shall be made from a one-piece, seamless, round tube of Alloy 6063-T4, conforming to the requirements in ASTM Designation: B 221, and shall be full-length heat-treated after tapering and welding on the base and handhole reinforcing, of the type specified to produce a T6 temper.  After heat treating, each shaft shall be straight, with a permissive variation not to exceed 25 mm {one inch} measured at the midpoint of a 9.1‑m {30‑foot} or a 10.7‑m {35‑foot} pole shaft. 
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For non-breakaway standards, the base flange for attachment of the shaft to the foundation shall be a one-piece cast socket of Alloy 356‑T6, conforming to the requirements in ASTM Designation: B 26 or B 108.  The flange shall be joined to the shaft by means of complete circumferential welds, externally at the top of the flange and internally at the bottom of the shaft tube.
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Anchor bolt covers shall be provided with each standard and shall be attached with tamper resistant AISI Grade 304 or 316 stainless steel screws.  The screws shall fit a threaded hole and shall not be self-tapping.
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The shafts shall have a satin finish accomplished by mechanical rotary grinding.  No surface preparation or painting of any type shall be required at the time of installation.
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Each standard shall have a non-corroding metal identification plate conforming to the provisions in Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.  The identification plate shall show the Department's standard type, manufacturer's name, manufacturer's part number and the year of fabrication.  If the lighting standard is a breakaway type, the identification plate shall include the word "BREAKAWAY."  The plate shall be located just above the handhole.
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Each pole shall have a 100 mm x 150 mm {4‑inch x 6‑inch} (nominal) reinforced handhole with cover.  The handhole cover shall be securely attached to the pole with tamper-resistant AISI Grade 304 or 316 stainless steel hardware.

Paras 20, 21 & 22. Edit  as required for location of handholes.  Delete Paras that are not required.

20*.  

The handhole shall be located in the quadrant as required for the equivalent steel standard, as shown on the plans.
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The handhole shall be located on the side away from the mast arm.

22

The handhole shall be located on the same side as the mast arm.
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The conductor/cable opening from the pole to the mast arm shall be 38 mm {1 1/2‑inch} and shall have a metal or rubber grommet, or shall be chased, to protect the conductors to be pulled through.
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Each pole shall have a removable, cast aluminum pole top cap, which is held in place with a minimum of 3 AISI Grade 304 or 316 stainless steel set screws.
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GROUNDING

Each standard shall be grounded in conformance with the provisions in Section 86‑2.10, "Bonding and Grounding," of the Standard Specifications.  Each shaft shall contain an internal lug with a 10‑mm {3/8‑inch} diameter hole, drilled and tapped for a AISI Grade 304 or 316 stainless steel screw, for the purpose of attaching a grounding connector.
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DISSIMILAR METAL CONNECTIONS

A suitable non-corrosive galvanic inhibiting compound shall be applied to threads and fittings of the ground connection before connections are made.

