SECTION 641 SIGN BRIDGES AND SUPPORTS
641.1 Description
@ This section describes providing, erecting, and repairing sign bridges and sign supports.
641.2 Materials
641.2.1 General

@ Unless specified otherwise, the contractor may furnish either aluminum sign bridges, or zinc coated steel
sign bridges.

641.2.2 Steel Bolts

@ Provide high strength bolts, nuts, and washers conforming to AASHTO M 164, Type 1 and are
mechanically zinc coated according to AASHTO M 298. Ensure that zinc coated nuts are tapped oversize
according to ASTM A 563 and conform to Supplementary Requirement S1 of ASTM A 563.

@ Provide anchor bolts conforming to AASHTO M 314, grade 55 and Supplementary Specification S1, or
ASTM A 449 as the plans show, with the following additional requirements:

- Use cut bolt threads, except for threads on bolts conforming to ASTM 314, grade 55, form these threads
by rolling.

- Use bolts conforming to a longitudinal Charpy V-Notch test of 15ft-Ib (20.4 Nm) at 40 F (5 C).

@ On the threaded end of anchor bolts, nuts, and washers, hot-dip zinc coat the portion the plans show
according to AASHTO M 232, or mechanically zinc coat according to AASHTO M 298.

@ Use only nuts and anchor bolts manufactured with sufficient clearance to allow the nuts to run freely on
the bolts after coating. Apply a good grade of heavy grease to the bolt threads of anchor bolts before
applying the nuts.

641.2.3 Grating

@ Provide walkway grating conforming to the plans.
641.2.4 Pipe

@ Provide pipe for handrail conforming to ASTM B 241 alloy 6063-T6.
641.2.5 Steel Chain

@ Provide zinc coated carbon steel chain of the size, type, and length the plans show and include all
accessories the plans show.

641.2.6 Certification

@ Present a certified report of test or analysis to the engineer for the castings, columns, truss members,
pipes, anchor bolts, and structural sections. The engineer must approve the material before the contractor
may install in the work.

@ The engineer may retest materials delivered to the job site; furnish the specimens for this testing at no
expense to the department.

641.2.7 Aluminum Sign Bridges
641.2.7.1 Columns, Crossarms, Truss Chords, and Braces

@ Provide columns, crossarms, truss chords, and braces made of extruded aluminum tubing conforming to
ASTM B 221, alloy 6061-T6. Ensure the tubing is free from discoloration, nicks, and blemishes resulting
from improper packing and handling.

641.2.7.2 Aluminum Plates
@ Provide plates and sheets conforming to ASTM B 209, alloy 6061-T6.
641.2.7.3 Aluminum Structural Shapes

@ The contractor may use rolled or extruded standard structural shapes conforming to ASTM B 308, alloy
6061-T6.

641.2.7.4 Aluminum Washers



@ Provide washers conforming to ASTM B 209, alloy 2024-T4. For aluminum spring lock washers, conform
to ASTM B 211, alloy 7075-T6.

641.2.7.5 Aluminum Shims
@ Provide shims conforming to ASTM B 209, alloy 1100-0.
641.2.7.6 Castings

@ Provide material for post bases conforming to ASTM B 26, alloy 356-T6. Furnish splicing flange material,
if cast, conforming to ASTM B 26, alloy 356-T7. Provide material for post caps, if cast, conforming to
ASTM B 26, alloy 356-F.

641.2.7.7 Welding Material

@ Provide bare wire electrodes for use with the gas metal-arc process, and welding rods for use with the
gas tungsten-arc process conforming to AWS A 5.10 for aluminum and aluminum-alloy bare welding rods
and electrodes.

@ Provide tungsten electrodes for the gas tungsten-arc process conforming to AWS A 5.12 for tungsten arc-
welding electrodes.

@ Provide the filler metals shown with the particular base metals in the following table. The engineer may
approve the use of other filler metals.

BASE METAL FILLER METAL
3003 10 3003 ....veeeveeeeeeeeeeeeeeeeeeeeeeeee e ees e ee s e et ee et e e e e e e et et e et e e e ettt e et ee et s st eee e ER1100
3004 10 3004 ..o eee e eeeeeeee e e e s ee e e e e e e e e et et e et e e e e et e e et e s s e st eee e en e ER4043
OS2 10 5052..... e eveeeseeeeeeeeeseeeeseeseseessessseessseeseseesssessseesesesseseeseseesseeseseeeeseeseeee s es e ee s eee e ees et eereeeereeeeees ER5356
0T e T 10 TSP ER5183
BOBB 10 5086 ......veeoveereeeeeeeeeseeeeseeseeeeseseesseessseeseseesasessseeseseeseseeseses s ees e eeeeseeseeee s es e ee s eee e eee e ee s eereeeene e ER5356
BABB 10 SAB6.....v..rveoeeeoeeeeeeeeeseeeeeeeeeeee e ees e ee e e et e e e et e e et e e et e et ee et e e ER5556
BOBL 0 BOBL....vveoveereeeeeeeeseeeeseeseseeseseeeseesseeeseseessseesseeeeseeseseeseesseeeseseesesesseeeeseees e ee s eee e ees e eeseeeeseeeseeeerens ER5356
BOB3 L0 BOB3.....veveereeeeereeseeeeeeseeeseesese e eseesseesses e eseeseee e eseee s et eeeeseseee et et et e s ee e e s st e s ee s st ee e e e er e ER5356™M
3560 10 BOBL...vveeveeeeeeeeeeeeeeeeeeseseeeeseeesseeeseees e eesseeeseseeesees s ees e ee e ee e ees e s e et ee et ee et eee st s e et eer e eee e ER4043
356.0 10 BOB3.....vverveeeeeeeeeeeeeeseeeeeeeeeeee e ees e e et et e e e e et et e et e et s et e e ER4043

M The contractor may use ER5183, ER5356, and ER5556 interchangeably for these base metals.

@ Cover and store filler metals in a dry place at uniform temperatures. The contractor shall not open original
rod or wire containers until used. Ensure that rods and wire are free of moisture, lubricant, or other
contaminants. If leaving spools of wire temporarily unused on the welding machine, keep them covered to
avoid contamination. If leaving a wire spool unused for more than a short length of time, return it to the
carton and tightly reseal.

641.2.7.8 Stainless Steel Bolts and Nuts

@ Provide stainless steel set screws, bolts, nuts, and washers, for base plate clamps, tower connections,
and U bolts as specified for bolts and nuts in 513.2.2.5.

641.2.8 Steel Sign Bridges

@ Furnish materials conforming to the following:
Structural Steel and MISCEllaNEOUS MELAIS ... et e e e e e e s e nneeeea s 506.2
@ If using steel pipe for chords and columns for sign bridges, conform to the American Petroleum Institute's
Specification for Line Pipe API-5L and the grade the plans show. For all other pipe used for sign bridges,

conform to ASTM A 53, grade B of type E or S. If using structural steel for columns and in trusses for sign
bridges, conform to ASTM A 709 grade 36.

@ Furnish sign bridge trusses, columns, and steel accessories that are zinc coated according to ASTM A
123, the zinc coating must withstand 8 one-minute dips in the Preece test solution, ASTM A 239.

641.2.9 Overhead Sign Supports

@ Provide commercially fabricated overhead sign supports conforming to AASHTO design and fabrication
standards for structural supports for highway signs, luminaires, and traffic signals. Use a design life of 50



years with a wind importance factor of 1.00. Design to withstand a 3 second gust wind speed of 90 mph
(145 km/h). Do not use the methods of appendix C of those AASHTO standards.

@ Design structures, listed as applicable structure types in the AASHTO standards, to the fatigue category
criteria as follows:

1. Structures carrying variable message signs:
- Category | criteria for structures over all roadway types.

2. Structures carrying type 2 signs:
- Category | criteria for structures used over highways and free flow ramps.

- Category |l criteria for structures with arms greater than 30 feet (9.14 m) used over local roads and city
streets.

- Category lll criteria for structures with arms 30 feet (9.14 m) or less used over local roads and city
streets.

@ Use the posted speed limit of the roadway beneath the structure for truck-induced gusts.

@ Submit shop drawings identified by structure number, design computations, and material specifications to
the engineer before erecting sign supports. Have a registered professional engineer sign, seal, and date
those drawings and certify that the design conforms to AASHTO standards and the contract.

©) Provide steel pole shafts and mast arms that are zinc coated according to ASTM A 123. Provide tapered
pole and arm shafts with a minimum taper of 0.14 inch per foot (11.7 mm/m) for single-member vertical
and single-member horizontal structure components. Provide bolts and other hardware conforming to
641.2.2.

© Provide concrete sign support bases conforming to 636.2 and constructed as the plan details show.
641.3 Construction
641.3.1 General

@ Use construction methods for this work, including fabrication, inspection, erection, mill test reports, and
shop drawings, conforming to section 506, and as specified otherwise below.

(2 Fabricate sign bridges conforming to the dimensions, span length, and details the plans show.
@ Furnish anchor bolts and erection bolts, as required according to the plans, with each sign bridge.

@ The contractor shall not erect columns for the sign bridge until the concrete footings cure for at least 7
days.

641.3.2 Aluminum Sign Bridges

@ Under the Sign Bridge Single Pole Sign Support One Sign bid items, furnish and erect single pole sign
supports with attachments for signs facing in one direction.

@ Under the Sign Bridge Single Pole Sign Support Two Signs bid items, furnish and erect single pole sign
supports with attachments for signs facing in opposite directions.

@ Under the Sign Bridge Cantilevered bid items, furnish and erect cantilevered sign bridges with a single
supporting structure.

@ Under the Sign Bridge Structure Mounted bid items, furnish and erect sign bridges mounted on overhead
roadway bridges.

) Under the Sign Bridge bid items, furnish and erect sign bridges with multiple supporting structures.
641.3.2.1 Fabrication

@ Fabricate according to the Aluminum Association's specifications for aluminum structures.
641.3.2.2 Bending

@ The engineer will allow bending only for plates used for hand holes, as the plans show.
641.3.2.3 Welding
641.3.2.3.1 General

@ Weld joints as the plans show and as provided below.



@ The welding terms used in these specifications are defined in AWS Welding Terms and Definitions (AWS
A 3.0) of the American Welding Society.

@ Use welding symbols on plans conforming to "Symbols for Welding and Nondestructive Testing"
published by the American Welding Society. Use added notes or details to fully explain special conditions.

@ Weld aluminum alloys using the gas metal-arc or the gas tungsten-arc process. The contractor may use
other processes, with the engineer’s approval. Use material for permanent backing that is at least
equivalent in weldability to the base metal being welded.

641.3.2.3.2 Shielding Gases

For shielding gases, use welding grade or better. For gas metal-arc welding use argon, helium, or a
mixture of the 2 (approximately 75 percent helium and 25 percent argon). For gas tungsten-arc welding
done with alternating current, use argon. For gas tungsten-arc welding done with direct current, straight-
polarity, use helium. Use hoses made of synthetic rubber or plastic. The engineer will not allow use of
natural rubber hose. The engineer will not allow hose used previously for acetylene or other gases.

641.3.2.3.3 Preparing the Materials
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@ Make joint details according to design requirements and detail drawings. The contractor shall not change

the locations of joints without the engineer’s approval.

=

Perform edge preparation by sawing, machining, clipping, or shearing, except mill the ends of tubular
members to a close fit, making the opening a maximum of not more than 1/16 inch (1.6 mm.) The
contractor may use gas tungsten-arc, or gas metal-arc cutting. Ensure that cut surfaces conform to the
ANSI surface roughness rating value of 250. The engineer will not allow oxygen cutting.

@

=

Ensure that surfaces and edges being welded are free from fins, tears, and other defects that would
adversely affect the weld quality.
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Remove dirt, grease, forming or machining lubricants, or any organic materials from the areas being
welded by cleaning with a suitable solvent, or by vapor degreasing.
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Deoxidize all edges and surfaces being welded by a process acceptable to the engineer. If using wire
brushing, use stainless steel brushes. The contractor shall not use hand power-driven wire brushes that
were used on other materials, on aluminum. If mechanical methods of oxide removal are inadequate, use
a standard chemical method. Perform welding within 24 hours after chemical treatment. If using gas
tungsten-arc welding with direct current, straight-polarity, then remove the oxide from all edges and
surfaces being welded by a standard chemical method.
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The contractor shall not weld anodically treated aluminum unless it removes the condition from the joint
area being welded.

641.3.2.3.4 Welding Procedure

For butt welds that require 100 percent penetration, except those produced with the aid of backing, chip
or machine out the root of the initial weld to sound metal before beginning welding from the second side.
If making butt welds with backing, completely fuse the weld metal with the backing. If accessible, remove
the backing for welds subject to computed stress, or exposed to view on the completed structure and are
not otherwise a part of the structure, and grind or machine the joints smooth. In tubular members, make
butt welds that are subject to computed stresses using permanent backing rings or strips.

@

=

@ Use the same procedure for production welding of any particular joint, as used in the procedure
qualification for that joint.

@) Protect all welding operations, either shop or field, from air currents or drafts to prevent any loss of gas
shielding during welding. Provide adequate gas shielding to protect the molten metal during solidification.

@ Whenever practical, position the work for flat position welding.
© In both shop and field, ensure all weld joints are dry at time of welding.

© Use suitable: sized electrode, voltage and amperage, welding speed, gas or gas mixture, and gas flow
rate for the thickness of the material, design of joint, welding position, and other circumstances present in
the work.

@ Perform gas metal-arc welding with direct current, reverse-polarity. Perform gas tungsten-arc welding with
alternating current, or with direct current, straight-polarity.



@ If the joint being welded requires specific root penetration, make a sample joint and a macroetched cross-
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section of the weld to demonstrate that the joint welding procedure being used will attain the required root
penetration. Make the sample joint at least one foot (300 mm) long, and weld with the electrode, polarity,
amperage, voltage, speed, gas mixture, and gas flow rate proposing to use in production welding. The
engineer may accept evidence on record instead of the preceding test.

If preheat is needed, the contractor shall not exceed 350 F (176 C) for heat-treated alloys and 600 F (315
C) for non-heat-treated alloys. Measure the temperature by temperature indicating crayons, or by
pyrometric equipment. The contractor shall not hold heat-treated alloys at the maximum preheat
temperature, or at temperatures near the maximum, for more than 30 minutes.

641.3.2.3.5 Weld Quality

Regardless of the method of inspection, the engineer will accept or reject welds based on the following
conditions:

1. The engineer will not accept cracks in welds or the adjacent base metal.
2. The engineer will not accept copper and slag inclusions.

3. The engineer will not accept porosity in excess of that allowed by appendix H of the ANSI/AWS D1.2
Structural Welding Code-Aluminum.

4. The engineer may accept lack of fusion, incomplete penetration, or tungsten or oxide inclusions only if small
and well dispersed.

5. The engineer will not accept an undercut more than 1/64 inch (0.40 mm) deep if its direction is transverse to
the primary stress in the undercut part. The engineer will not accept an undercut more than 1/32 inch (0.8
mm) deep if its direction is parallel to the primary stress in the undercut part.

6. The engineer will not accept any overlap.
7. Fill all craters to the full cross section of the welds.

The engineer will reject welds with defects greater than the levels of acceptance specified above, unless
corrected according to 641.3.2.3.7.

641.3.2.3.6 Inspection

To determine compliance with 641.3.2.3.5, visually inspect all welds; additionally, the engineer may
subject all butt welds in main, stress-carrying members of highway sign bridges that are subject to tension
or stress reversal, as the engineer determines, to radiographic or ultrasonic testing over the entire length
of the weld. For highway sign structures, inspect by the dye penetrant method on fillet welds connecting
columns to bases and main chord members, including the associated flanges, gussets, or main load
carrying brackets or members, and on fillet welds connecting flanges to the main truss chord members.
Perform the dye penetrant tests according to ASTM E 165, method B, procedures B-2 or B-3. Furnish all
materials, equipment, and personnel to perform this inspection.

641.3.2.3.7 Corrections

Instead of rejecting an entire piece or member containing welding that is unacceptable, the engineer may
allow the following corrective measures, whose approval is required before making each repair.

Correct defective welds by removing and replacing the entire weld, or as follows:

1. For cracks in welds or base metal: Determine full extent of crack by dye penetrant method or other positive
means. Remove crack throughout its length and depth, and reweld.

2. For excessive porosity, lack of fusion: Remove defective portions and reweld.

3. For copper or tungsten inclusions: Remove defective portions and reweld.

4. For excessive concavity or crater, undercut, undersize welds: Clean and deposit additional weld metal.
5. Overlap: Reduce by removing excess weld metal.

Remove the defective areas by chipping or machining. The contractor shall not use oxygen cutting.
Before rewelding, the engineer will inspect the joint to ensure removal of the entire defective weld. If using
dye penetrant to inspect the weld, remove all traces of penetrant solutions with solvent, water, heat, or
other suitable means before rewelding.

641.3.2.3.8 Qualifying Procedures, for Welders and Welding Operators



@ Before performing joint welding procedures, pre-qualify the procedure using methods specified in
ANSI/AWS D1.2, AWS Structural Welding Code-Aluminum at no expense to the department. The
engineer may accept evidence of previous qualification of the joint welding procedures being used.

@ Hire only welders and welding operators to perform work under these specifications that were qualified
previously by tests specified in ANSI/AWS D1.2, AWS Structural Welding Code-Aluminum. The engineer
may accept evidence of previous qualification of the welders and welding operators the contractor
employs. Use the same process and type of equipment required to execute work, to qualify the welders
and welding operators.

641.3.2.4 Handling, Storing, and Erecting

In handling the aluminum truss section and trusses, use covered chains or steel cables to lift or move
them. Handle this material in a manner that does not permanently damage them.

@

=

Store aluminum material, either plain or fabricated, above the ground on platforms, skids, or other
suitable supports. Keep the material free from grease, dirt, and contact with dissimilar metals.

@

=

Before laying out or working on, ensure all material is straight. If straightening is necessary, perform it by
methods that will not injure the strength or appearance of the metal. The engineer will reject material with
sharp kinks or bends.
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Assemble all the truss sections that make up any one sign bridge in the shop, and adjust to the proper
alignment and camber as the plans show. Matchmark all truss sections and shims before disassembly. In
the field, assemble the truss sections on the ground, and erect on the columns in one piece.
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Erect the columns on the leveling nuts to a true vertical position and then securely tighten the top nuts to
the casting, allowing for approximately 3 inches (75 mm) of grout under the casting. Coat the anchor bolt
holes in the casting, and the top of the base under the anchor bolt washers with an engineer-approved
aluminum impregnated caulking compound.

6
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The contractor shall not erect aluminum sign bridges until after attaching the required dampeners.
641.3.3 Steel Sign Bridges

Perform welding as specified for welding in 506.3.19. Inspect all welds visually, additionally, if the
engineer determines, test all butt welds in main, stress-carrying members subject to tension or stress
reversal by radiographic or ultrasonic methods over the entire length of the weld. Test other butt welds in
these members by the same methods, except the engineer will determine the length of weld to test. Use
either the dye penetrant method, or the magnetic particle method to test the fillet welds described in
641.3.2.3.6. Perform the dye penetrant test according to the method described in 641.3.2.3.6, inspection,
and perform the magnetic particle method according to the applicable requirements of ASTM E 709.
Furnish all materials, equipment, and personnel to perform this inspection at no expense to the
department.
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Blast clean and then zinc coat the fabricated sign bridge trusses, columns, and their steel accessories
after completing all cutting, punching, drilling, and welding.
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After zinc coating, assemble the individual members making up the truss sections (unless fabricated and
zinc coated in one piece) in the shop, adjust to the proper shape and alignment, and tighten the high
strength bolts to the required tension. Then, assemble the truss sections that make up any one sign
bridge in the shop, and adjust to proper alignment and camber as the plans show. Matchmark all truss
sections and shims before disassembling for shipment.
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@ Place the leveling nuts on the anchor bolts at the proper elevation above the concrete, then erect the
columns on them to a true vertical position, and securely tighten the top nuts.

) Assemble the sections making up the truss, together as a single unit, before attaching to the columns.

© Repair all zinc coating chipped off or damaged in handling or transporting by field zinc coating as
specified for repair in 635.3.4.

@ Construct the aluminum handrail, including fabrication and erection, as specified for aluminum sign
bridges in 641.3.2.

641.3.4 Overhead Sign Supports



@ Under the Overhead Sign Support bid item, furnish and erect commercially designed sign supports,
fabricated from aluminum or steel, consisting of pole shafts, mast arms, anchor bolts, hardware, concrete
supports and all other items necessary to complete the work.

@ Construct the sign supports according to the manufacturer’s instructions. Erect the pole shafts for the sign
supports after the concrete footings have cured for 7 days.

641.4 Measurement

@ The department will measure the Sign Bridge Single Pole Sign Support One Sign, Sign Bridge Single
Pole Sign Support Two Signs, Sign Bridge Cantilevered, Sign Bridge Structure Mounted, and Sign Bridge
bid items as a single lump sum unit for each sign bridge acceptably completed.

@ The department will measure the Overhead Sign Support bid items as a single lump sum unit for each
overhead sign support acceptably completed.

641.5 Payment

@ The department will pay for measured quantities at the contract unit price under the following bid items:

ITEM NUMBER DESCRIPTION UNIT
641.0100 Sign Bridge Single Pole Sign Support One Sign (structure) LS
641.0600 Sign Bridge Single Pole Sign Support Two Signs (structure) LS
641.1200 Sign Bridge Cantilevered (structure) LS
641.5100 Sign Bridge Structure Mounted (structure) LS
641.6600 Sign Bridge (structure) LS
641.8100 Overhead Sign Support (structure) LS

Payment for the Sign Bridge Single Pole Sign Support One Sign, Sign Bridge Single Pole Sign Support
Two Signs, Sign Bridge Cantilevered, Sign Bridge Structure Mounted, and Sign Bridge bid items is full
compensation for providing all materials, including anchor bolts, dampeners if required in the structure
plans, but not including concrete supports paid for separately as specified in section 636; for fabricating,
including all cutting, preparing, welding, and zinc coating; and for transporting and erecting. Sign lighting,
when required, is paid for separately as specified in section 659. Signs and sign brackets are paid for
separately as specified in section 637.
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@ Payment for the Overhead Sign Support bid items is full compensation for designing the sign support
structure including required concrete supports; for excavating; for providing all materials, including anchor
bolts, pole shafts, mast arms, required reinforcing steel, and concrete; for fabricating, including all cutting,
preparing, welding, and zinc coating; for placing and curing concrete supports; and for transporting and
erecting. Sign lighting, when required, is paid for separately as specified in section 659. Signs and sign
brackets are paid for separately as specified in section 637.





