
ITEM #0904487A - METAL BRIDGE RAIl (HANDRAIL)
Description:  Work under this item shall consist of fabricating and installing a metal bridge railing, consisting of extruded aluminum rail and aluminum plate support bracket connected to preset anchorages, as shown on the plans, as directed by the Engineer and in accordance with this specification.

Materials:  Materials for this work shall conform to the following requirements:
1.  Metal Bridge Rail:

The pipe rail, pipe sleeve, and splice pipe shall be extruded aluminum and conform to the requirements of ASTM B429, 6061-T6. 

Pipe rail shall be 3” diameter IPS schedule 40 round pipe.  Pipe sleeve shall be 3 ½” IPS schedule 80 round pipe.  Splice pipe shall be 2 ½” IPS schedule 40 round pipe.  

The support bracket for the rail shall be made of aluminum plate and conform to the requirements of ASTM B209, 6061-T6.  

Bolts and set screws shall unified be stainless steel and conform to the requirements of ASTM A193, Class 2, Grade B8 (UNS designation S 30400 (304)). Washers shall be stainless steel and conform to the requirements of ASTM A276, Types 304 annealed.

2.  Preset Anchorage:

The preset anchorage shall be fabricated as detailed on the contract plans.  Preset anchorages configured differently from those detailed on the plans may be used provided they utilize the same materials described below and are approved by the Engineer prior to fabrication.

The wire struts shall be cold-drawn and conform to ASTM A510, Grade 1030 with minimum tensile strength of 100 ksi. These wire struts shall be securely welded to the ferrules with the welds capable of developing the tensile strength of the struts and the ferrules.  Steel welding shall be in accordance with the American Welding Society “Structural Welding Code-Steel”, ANSI/AWS D1.1-2006.

The ferrules, either open end or closed end, shall conform to ASTM A108, Grade 12L14.  A plastic cap shall be provided for sealing the bottom of each open end ferrule before placing concrete.  Closed end ferrules shall provide a minimum full thread length of 2”. Removable plastic washers of the same diameter as the ferrules and approximately 3/32” in thickness shall be provided for the top of each ferrule and shall be left in place until the temporary supporting bolts are removed.  Removable plastic caps shall be provided for sealing the top of each ferrule until the erection of railing posts.

After fabrication, the preset anchorage shall be hot-dip galvanized in accordance with ASTM A123. The bolts shall be "free running" in the ferrules after galvanization.

Bolts for the preset anchorage shall be stainless steel heavy hex head and shall conform to the requirements of ASTM F738M, Group 1 (AISI Type 304).  The manufacturer's symbol and the grade shall be clearly marked on the bolt heads. Nuts shall be stainless steel and conform to the requirements of ASTM F836M, Group 1 (AISI Type 304). Washers shall be stainless steel and conform to the requirements of ASTM A167, Types 302 through 305.

4.  Molded Pads:

Molded pads shall be manufactured from new unvulcanized elastomer and unused synthetic fibers, with a weight proportion of fiber content equal to approximately one-half of the total weight of the pad.  The pads shall be formed into single sheets of 1/8” minimum thickness, with a tolerance of plus or minus 10 percent.  Pads shall have a Shore A Durometer hardness within the range of 70 to 90.
The Contractor shall furnish a Materials Certificate in conformance with the requirements of Article 1.06.07 for the following materials:  rails, rail sleeves, support brackets, post connections devices, rail splices, preset anchorages, bolts, washers and molded pads. 

A sample preset anchorage, and samples of all sizes of bolts and washers used with the metal bridge rail, shall be submitted to the Engineer for approval prior to incorporation into the project.

Construction Methods:  Before fabricating any materials, the Contractor shall submit shop drawings to the Engineer for approval in accordance with Article 1.05.02. These drawings shall include but not be limited to the following information:  The layout plan showing all railing support bracket spacings, expansion joint locations, and material designations.

Aluminum welding shall be in accordance with the American Welding Society "Structural Welding Code-Aluminum", ANSI/AWS D1.2-2003.

The preset anchorages shall be fabricated for installation perpendicular to the grade of the parapet.  The anchorages shall be firmly and accurately held in position prior to and during the placing of concrete.

The railings shall be accurately fabricated and installed as shown on the plans.  Lengths of rail elements shall be continuous over a minimum of four rail posts wherever possible and in no case less than two.  Welding of two or more rails to form an element will not be allowed.  Rail splices shall be located between the support brackets.  Splice bars shall have a sliding fit in the rail sections.  

One section of rail shall be attached to the splice pipe using a pair of stainless steel set screws.  This will secure the rail in place and allowing the rail to move into the mated section.  

Posts shall be installed plumb.

For structures having railings with a radius of 410 feet or more, the railing may be sprung into place.  For structures having railings with a radius of less than 410 feet, the railing shall be curved. Curving may be done by cold bending or by hot bending.  Hot bending shall be done in accordance with Article 6.3 - Heating, of the "Specifications for Aluminum Structures".

Aluminum railings shall be carefully adjusted prior to fixing in place to insure proper matching at abutting joints and correct alignment and curvature throughout their length.  After installation, all rails and posts shall be free of burrs, sharp edges and irregularities.

The open ends of the pipe rails shall be closed using an end cap.  

Method of Measurement:  This work will be measured for payment by the actual number of feet of metal bridge rail completed and accepted, measured along the rail from one rail end anchorage to the other rail end anchorage.

Basis of Payment:  This work will be paid for at the contract unit price per foot for "Metal Bridge Rail (Handrail) complete and accepted in place, which price shall include all materials, equipment, tools, labor and work incidental thereto.
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