
ITEM #1201235A – OVERHEAD TRUSS SIGN SUPPORT
Description:   

This item consists of site survey, designing, furnishing, fabricating, transporting, and erecting a galvanized overhead truss sign support of the length shown on the plans and at the location indicated.  This item does not include the sign, anchor bolts, or concrete foundations.  

Materials:
The fabricator shall be certified under the AISC Quality Control Program for Simple Steel Bridges with a Fracture Critical Endorsement (SBr.F).

All chords and bracing members are considered fracture critical and should be noted on the fabrication drawings.  Charpy V-notch testing shall be required for all components of the truss chords, bracing, and connections.  Impact values shall be at least 25 ft-lbs at 40° F.  Charpy V-notch sampling and testing procedures shall be in accordance with AASHTO T243 (ASTM A673).   

Round and rectangular structural tubing shall conform to the requirements of ASTM A500, Grade B.  If available, tubing may conform to ASTM A501, Grade B.  Mixing of material for the sign support is prohibited.  Tubing conforming to ASTM A500 shall be heat treated at a minimum temperature of 1100°F for 1 hour per inch of thickness, ½ hour minimum.  

Structural plate and rolled shapes shall conform to the requirements of AASHTO M270, Grade 50 (ASTM A709).  

High strength bolts shall conform to ASTM A325, Type 1.  Nuts shall conform to ASTM A563, Grade DH or ASTM A194, Grade 2H.  Flat hardened washers shall conform to ASTM F436.  

Threaded rods and U-bolts shall conform to ASTM A449, Type 1 and shall be galvanized in accordance with ASTM B695, Class 50 or ASTM A153.  Threads at the ends shall be chamfered or rolled undersize.  

Joint sealant for sealing around the base plate backing ring shall be a two component polyurethane non-sag elastomeric sealant conforming to federal specification TT-S-00227E, type I or II, Class A.  
Neoprene gasket material to seal handhole covers shall conform to ASTM D1056, Grade 2A2 or 2A3.  Other grades of neoprene approved by the Engineer may be used.  

Hot-dip galvanizing of all structural steel members shall be in accordance with AASHTO M111 (ASTM A123).

Hot-dip galvanizing for high strength bolts, washers, and nuts shall be in accordance with AASHTO M232 (ASTM A153).  

Mechanically galvanizing of structural steel hardware shall be in accordance with ASTM B 695, Class 50.    

Lubrication of hot-dip galvanized or mechanically galvanized nuts shall be in accordance with ASTM A563.

Zinc rich field primer for touch-up shall conform to the requirements of Federal Specification TT-P-641-Type I and ASTM A780.  The use of aerosol spray cans will not be permitted.

Closed Cell Elastomer for sealing between the foundation and base plate shall conform to ASTM D1056, Grade RE-41 B2 and shall have a pressure-sensitive adhesive backing on one side for adhesion to the steel.  Closed Cell Elastomer shall be contained within the anchor bolt pattern.

Bare Copper Wire shall conform to M.15.13.

Ground rods shall be 5/8 inches in diameter by 8 feet long copper clad steel.  The copper cladding shall be a minimum thickness of 0.128 inches.  The ground clamp shall be an approved square head bolt type.  

Certified Test Reports and Materials Certificates will be required in accordance with Article 1.06.07 for all structural steel and all hot-dip galvanizing certifying that samples of the galvanizing have been tested and the galvanizing performed in accordance with AASHTO M111 (ASTM A123).  
Submittal Procedure:

The Contractor shall follow Table A1 in Appendix A for all submittals regarding the overhead truss sign support structure.  All incidental submittals not included in the table shall be sent to the District.  A description of each submittal is included in Appendix A.  A brief summary of the submittals is as follows:

1) Roadway Cross Section at the proposed sign support
2) Foundation Constructability Plan*
3) Plans and Calculations for Foundation*
4) Plans and Calculations for the Steel Structure 

5) Working Drawing for the Foundation*
6) As-Built Top of Foundation Elevations  

7) Fabrication Drawings for the Steel Structure

8) Steel Structure Constructability Plan
9) Final Mylar Drawings
* See Item # 1202239A – Overhead Truss Sign Support Foundation for detailed description.  

Design:

Design of overhead truss sign supports shall be in accordance with the 2001 AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals with Interim Specifications up to and including 2006.  All sections and articles noted below will refer to this specification.  The Contractor shall also incorporate the following information into the design:  

· Combined Stress Ratio’s (CSR) for all members shall be tabulated and submitted along with a summary of the analysis results. 

· Loads shall be applied to the structure in accordance with Article 3.4 Group Load Combinations.  The Contractor shall design for the group load that produces the maximum load.  

· All bolts and U-bolts shall have chamfered ends or the 1st thread rolled undersized.  

· Connections shall conform to the following: 

· Slip critical connections shall be used due to fatigue loading and possible load reversal. 

· Bolted connections shall be used at splices connecting main load carrying members.  

· Bolted connections may be used for the top and bottom bracing members that connect the front and rear vertical trusses together.  This will allow for easier galvanizing, transporting, and assembly in the field.  

· Where non-slip critical connections are specified, use double nuts to prevent loosening of the nuts.  

· Minimum gusset plate thickness shall be ½ inches.  

· Base plates and splice plates shall have a minimum thickness 1 ½ inches.  

· Connections for diagonal members to gusset plates shall have a minimum of 2 bolts.  

· Splice connections for the main chord members shall use a minimum of 8 bolts.  

· A maximum sign area of 1000 S.F. and a maximum sign height of 16.5 feet.  These dimensions include the main sign and sign crown.
· The 1000 S.F. maximum sign area shall be placed at locations along the truss arm that produce the maximum bending, axial, and shear stress in each truss member and in the posts.  

· Diagonal and transverse bracing members shall all be the same size.  Chords may vary in size, provided they are designed to resist loads from the signs placed at any location along the arm.  

· The design of the sign supports shall consider availability of material and member sizes when detailing the final design plans.  Delays due to materials availability are the responsibility of the Contractor.  

· Crown signs shall have at least 2 vertical supports connecting the crown sign to the main sign.  Edge distances for these supports shall be within a minimum of 1’ -6” and a maximum of 2’ -0”.  
· All main signs shall have a minimum of 3 vertical supports to attach the sign to the support arm. 

· Sign stop shall be attached to the bottom of all vertical supports to prevent slippage of signs below the bottom of vertical supports.  

· The minimum vertical clearance to the bottom of the sign stops above the roadway crown shall be in accordance with the Traffic signing plans.  
· The minimum vertical distance from roadway crown to center line of truss shall be in accordance with the Traffic signing plans.  

· All vertical supports connecting signs to the support arm shall have a minimum distance from the center of the vertical support to the edge of the sign of 1’ -6”.  

· Diagonal bracing between the front and rear trusses shall be used to ensure proper stability during transportation, erection, and the design life of the structure.  

· Anchor plates shall be used in the foundation design. No hooked bolts will be allowed.  

· Connection of post to foundation shall be a minimum of 8 bolts.

· Post and chord end caps shall be removable to allow for proper galvanizing.  End caps shall be designed to keep water out of the members.  Post caps shall not allow ponding of water on them.  Neoprene gaskets may be used in the end cap design.   

· The area of vent and drain holes should be at least 25% of the inside area of the member and be strategically located for reducing stress and for proper galvanizing.   

· The void between the top of the concrete foundation and underside of the base plate shall be sealed with closed cell elastomer, as shown on the plans, which shall conform to ASTM D1056, Grade RE-41 B2 with pressure-sensitive adhesive backing on one side. 

· The sign shall be installed at an angle of 5° from the vertical, tilting the top away from the sign support structure. 

Design Assumptions:
· Design for a minimum design life of 50 years.

· Live Load will not be considered due to the absence of walkways and service platforms.

· Design wind pressure shall be computed in accordance with Article 3.8.1 using the following Equation 3-1:  

Pz = 0.00256KzGV​​2IrCd (psf)  

The following values for V and Ir shall be assumed as 120 mph and 1.00 respectfully.  The remaining variables shall be determined according to Article3-8.  

· The minimum Effective Length Factor, K, for all structural elements subject to compression due to axial load or bending shall be 1.5.  

· Fatigue design for the structural members and connections shall use the following assumptions:

· Galloping shall not be considered due to a high degree of three-dimensional stiffness.  

· The structural members and connections shall be designed for fatigue using a fatigue importance factor (If) equal to 1.00.  

· Of the four different wind load effects associated with fatigue, only natural wind gusts shall be checked in the fatigue design of this structure.

Serviceability:

The design of the sign support should adhere to the serviceability requirements of Section 10.  
Assembly:

The steel truss arm connections may be bolted, welded or combinations of bolted and welded connections.  Consideration shall be given when designing welded connections that the overall size of the welded components are transportable and can be hot-dip galvanized in one dip.  If possible avoid design that limit galvanizing to a single galvanizer.  The design shall also specify any specific sequences for welding to avoid locking stresses into the welded truss and re-distributing the stresses during galvanizing.   

Proper rigging procedures shall be used to ensure no damage to the structure occurs.  This includes, but is not limited to protection of the galvanizing.   

Assembly of bolted connections and splices shall conform to the special provision “Section 6.03-Structural Steel,” amended as follows:

· The bolts shall be installed with direct tension indicators under the bolt head.  The nut shall be turned to tighten the bolt and reduce the gap in the indicators to the recommended value.  

· Bolts and direct tension indicators shall not be reused.  If it becomes necessary to loosen a bolt previously tensioned, the bolt and direct tension indicator shall be discarded.  Retightening previously tightened bolts, which may have been loosened by the tightening of adjacent bolts, shall not be considered as reuse.  

The posts shall be securely bolted to their bases and shall be plumb or slightly raked back from the roadway upon completion of erection. 

Construction Methods:

Fabrication of the steel sign support may begin once the design plans, calculations, and fabrication drawings have been approved by the Engineer.  

All welding shall conform to the requirements of the following: 

· AASHTO/ANSI/AWS D1.5 Bridge Welding Code. 

· AWS D.1-1 Structural Welding Code – Steel.

The Contractor shall submit to the Engineer, no less than 48 hours prior to the start of fabrication, the name and location of the fabrication shop where the work will be done so that arrangements can be made for an audit of the facility and the assignment of the Department Quality Assurance inspector.  No fabrication will be accepted unless the QA inspector is present during fabrication and the fabrication drawings are accompanied by a letter from the Department authorizing fabrication.  No changes may be made during fabrication without prior written approval by the Department.  

The joint between the backing ring and tubular member shall be sealed with silicone sealant.
If truss spans are to be erected in sections blocking shall be used to give the proper camber.  Blocking shall remain in place until the tension chord splices are fully bolted and all other truss connections are pinned or bolted.  

The sign supports shall be completely shop fabricated except for the bolting of connections and splices.

Fabrication of the sign support shall conform to the requirements of Articles 6.03.03-5, 6, 10-14, and 17. 

The Contractor shall submit methods to prevent warping of tubular members, base plates, connection plates, and splice plates during welding of the plates.  Base plates and splice plates shall be a minimum of 1 ½” thick to prevent warping during welding.  Fabricated members which are warped and do not fit together properly will be rejected.  

All welding, drilling of holes and any other fabrication practices that would damage the galvanized coating shall be completed prior to galvanizing the steel components.

After tubular members have been completely fabricated, including camber, but prior to galvanizing, all connections and splices shall be trial-fitted and bolted in the fabricator’s shop.  The fabricated members may be rejected by the Engineer if the mating surfaces of the plates have a gap greater than ​​​​​​​​¼” at any location prior to bolting.  If, after the shop bolting, the interfaces of the plates are not in contact at each bolt location or if the Engineer determines that excessive force was required to make contact, the fabricated members may be rejected by the Engineer.  Bolts used for the trial shop fit-up shall not be reused in the final field assembly.  

The trusses for the overhead sign support shall be checked for proper residual camber prior to being galvanized.  Truss sections with splices shall be bolted together with temporary bolts for checking camber.  With the trusses supported at the ends, the residual camber shall be measured at mid-span and the member shall be rejected if it does not meet the following:

· Minimum Residual Camber
Span/1000

· Maximum Residual Camber 
Span/500

Steel surface defects such as fins, slivers, tears, delaminations, burrs, sharp edges, and other defects shall be ground down with the use of a power disc grinder or other tools approved by the Engineer prior to galvanizing, to afford as close to a continuous surface characteristic as possible.  For defects that can not be fixed by grinding due to being too large or deep, the Engineer shall be notified.

After the posts and trusses have been fabricated, welds ground smooth, flux and spatter removed, and with the camber and trail-fit requirements satisfied, the support shall be hot-dip galvanized in accordance with AASHTO M111 (A123).  All pieces shall be galvanized in a single dip.  Double-dipping shall not be used.  No welding shall be performed after galvanizing.

Each lot of steel so treated shall bear a label clearly showing the name of the galvanizer, the ASTM specification used for the galvanizing and complete instructions for touch-up/repair of damaged material.  Fabrications and materials shall be packed with sufficient dunnage and padding to protect finished surfaces.  

Mating surfaces shall be free of dirt, loose scale, burrs, other foreign material and other defects that would prevent solid seating of the parts.  

Mating surfaces that have been hot-dip galvanized shall be scored by wire brushing or light blasting after galvanizing and prior to assembly.  The wire brushing treatment shall be a light application of manual power brushing that marks or scores the surface but removes relatively little of the zinc coating.  

All damaged areas of the galvanizing shall be properly prepared and touched-up.  “Damaged” does not include deliberate welding or drilling.  Such deliberate destruction of the galvanized finish may be cause for rejection of the member.  Damaged zinc shall be touched-up in accordance with ASTM A780.  Spray aerosol cans of zinc rich primer will not be permitted.  

The ground conductor shall be installed once the structure is erected.  

Method of Measurement:

This work will be measured for payment by the number of units of “Overhead Truss Sign Support,” installed and accepted.  Each overhead truss sign support unit includes two vertical post assemblies and a horizontal truss arm with connections for mounting the designated signs.  

Basis of Payment:

This work shall be paid for at the contract unit price each for “Overhead Truss Sign Support,” complete in place, which price shall include the survey, design, preparation of working drawings, furnishing, fabricating, transporting, assembly, erecting,  materials, equipment, labor, tools, and work incidental thereto.  

The Contractor will be paid according to the following schedule.  Percentages are relative to the contract unit price for “Overhead Truss Sign Support.”
· 20% after the Engineer has given written approval of the design.

· 60% after delivery and acceptance of the overhead truss sign support to a location approved by the Engineer.

· 20% after Engineer’s written acceptance of the overhead truss sign support complete in place, after a semi-final inspection of the support.  

The work for the concrete foundation shall be paid for at the contract unit price each for “Overhead Truss Sign Support Foundation,” complete in place, which price shall include the survey, design, preparation of working drawings, furnishing , fabricating, transporting, assembly, materials, equipment, labor, tools, and work incidental thereto.  

Appendix A

Table of Contents

-
Table A1 - Submittal Table and Procedure for a Contractor Design-Build

-
Required Submittal Descriptions
	Description of Submittal
	District
	Reviewer
	Additional Requirements for Distribution of Submittals

	 
	
	Highway
	Bridge
	Traffic
	Soils
	

	Roadway Cross Section 
	PR
	3R
	3R
	1R
	X
	

	Plans and Calculations 
	 

	Steel structure
	PR
	X
	3R
	X
	X
	 

	Foundation
	PR
	X
	3R
	X
	1R
	 

	Foundation Constructability Plan Submittals
	 

	Access to area for construction of foundation
	PR
	3R
	X
	1R
	X
	Include final approved rdwy cross section

	Traffic Protection
	PR
	FYI
	X
	1R
	X
	Include final approved rdwy cross section

	Drilling Procedure
	PR
	X
	3R
	X
	1R
	Include final approved rdwy cross section

	Steel Structure Constructability Plan Submittals
	 

	Traffic Protection
	PR
	FYI
	X
	1R
	X
	 

	Erection plans
	PR
	X
	3R
	FYI
	X
	 

	Working Drawings for Foundation
	PR
	X
	3R
	X
	X
	Include final approved plans for steel structure and foundations

	As-built top of foundation Elevations
	PR
	X
	FYI
	FYI
	X
	 

	Fabrication Drawings for Steel Structure
	PR
	X
	3R
	X
	X
	Include accepted as-built top of foundation elevations

	Incidental Submittals
	PR
	X
	X
	X
	X
	District will distribute to applicable reviewer

	Code
	Description
	Requirements
	

	#R*
	Review and respond to submittal
	Contractor to send copy of submittal to District and to applicable reviewer.  Reviewer is required to send a response to the district for offical approval or rejection. 
	* # Represents the number of copies of submittal required to be sent to each applicable reviewer

	
	
	
	
	

	PR
	Primary Responder
	Primary Responder to the contractor after all applicable reviewers submit responses to submittals
	

	
	
	
	
	

	X
	Distribution Not Required
	Copy not required for reviewer
	

	FYI
	Information Copy
	Information copy for future reference (1 copy)
	

	Department
	Department Contact
	Address
	

	District III
	Joseph DeMarco
	District III Administration Office P.O. Box L, 140 Pond Lily Avenue, New Haven CT 06525-0111
	

	
	
	
	

	Highway
	Timothy M. Wilson
	Department of Transportation Administration Bldg. Mailing Address P.O. Box 317546 Newington, CT 06131-7546
	

	Bridge
	Joseph C. Cancelliere
	
	

	Traffic
	Charles S. Harlow
	
	

	Soils
	Leo L. Fontaine
	
	


Table A1 – Submittal Table and Procedure for Contractor Design Build

REQUIRED SUBMITTAL DESCRIPTIONS

1) Roadway Cross Section
The Contractor shall submit a survey of the roadway at the station noted on the sign location plans.  This survey should include the following:

· Height and offset of noise barrier from inside face of metal beam rail 

· Offsets of guide rails, concrete barriers, and light posts within 25 feet of the sign location

· Existing signs supports

· Proposed signs on overhead truss

· Sign area, dimensions, placement of sign along arm, and vertical location of sign

· Structure number and sign location numbers, stationing, route number, direction of traffic

· Lane and shoulder widths

· Offset of proposed foundation

· Roadway crown elevations and ground elevations at the center line of the proposed foundations

· Edge of pavement elevations

· Top and bottom of slope elevations

· Cross slope elevations

· Proposed top of foundation elevations

· Proposed elevation at center line of truss arm

· Height from roadway crown to bottom of sign stops
2) Plans and Calculations for the Steel Structure 

The Contractor shall submit all plans, analysis and design, and calculations for the steel structure including the following:

· Approved roadway cross section

· Plan, elevations, and end view of sign support

· All dimensions of the structure

· Sign attachment details

· Sign support analysis and design including base plate
· Time required for fabrication and delivery of steel structure

· Lighting details of sign if needed

· Handholes, nipple couplings, and conduits (flexible)

3) Plans and Calculations for Foundation

See the special provision for item # 1202239A- Overhead Truss Sign Support Foundation for requirements.  

4) Foundation Constructability Plan
See the special provision for item # 1202239A- Overhead Truss Sign Support Foundation for requirements.  

5) Steel Structure Constructability Plan
The Contractor shall submit a steel structure constructability plan including the following:

· All traffic protection including lane closures or shifts and placement of temporary barrier

· Maintenance & Protection of Traffic Plans for all work that cannot be accomplished using the Typical Traffic Control Plans contained in the special provision for item 0971001A.  Maintenance & Protection of Traffic Plans submitted by the Contractor shall include, but not be limited to, the following:
· All plans shall conform to the MUTCD, the Highway Design Manual and Department guidelines, 

· Construction signs, traffic control devices, and temporary pavement markings, 

· Direction on how to remove existing pavement markings, 

· Temporary pavement markings are to be shown matching into existing markings, 

· Dimensions at the beginning and end of tapers and at locations where lane and shoulder widths change, 

· Any lane shifts, tapers, and shoulder closure tapers shall be designed per the MUTCD for a speed of 65 mph, 

· Typical sections showing minimum lane and shoulder widths, 

· Any necessary revisions to existing signs and any necessary relocation of existing signs, 

· Protection of temporary gaps in guiderail, 

· All plans shall be to scale.
· Erection details and procedure for the superstructure including: 

· Crane size and placement

· Method of rigging structure including:


·  Assembly sequence

· Lifting points

· Length and weights of sections to be lifted

· Temporary support, if needed, for erection of structure 

· Calculations for temporary support to verify structural adequacy

· Staging area(s)

6) Working Drawing for the Foundation

See the special provision for item # 1202239A- Overhead Truss Sign Support Foundation for requirements.  

7) As-Built Top of Foundation Elevations  
The Contractor shall submit the field-verified elevations at the top of foundation for use in detailing the steel structure.

8) Fabrication Drawings for the Steel Structure

The Contractor shall submit fabrication drawings for the steel structure to the Engineer a minimum of 30 days before fabrication is to begin to allow time for review and approval including the following:

· All material designations

· Details of all steel members

· Details of all connections including: 

· Welding procedures for approval 

· Truss connections 

· Non-destructive testing of welds

· Chord splice plates

· Connection of chord to post

· Connection of post to base plate

· Connection of vertical support to arm

· Connection of signs to vertical supports

· Cross bracing connections 

· Connection of end caps to posts and chords

· Details of venting and draining for galvanizing

· Truss arm camber details
9)
Final Mylar Drawings
The Contractor is required to furnish the Engineer with a complete set of reproducible mylar drawings of all the 22 inch x 34 inch sheets after all the comments made by the Engineer are resolved.  The Contractor is also required to submit electronic copies of all drawings in a DGN format
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