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ITEM #1103xxxA – XX STEEL Span pole
ITEM #1103002A – steel COMBINATION Span pole
ITEM #1114102A –Span Wire

[bookmark: _GoBack]Description: Work under this item shall consist of designing, fabricating and installing a steel span pole to carry traffic appurtenances (such as traffic signals or signs), of the type specified, on a prepared foundation, in accordance with the details shown on the plans and as ordered by the Engineer.  Work under this item shall also include designing and installing a steel span wire, at the locations indicated, in accordance with the details shown on the plans and as ordered by the Engineer.

Materials:  The tubular components, such as the pole and luminaire arm shall be made of steel with a minimum yield stress no less than 35,000 psi.
  
The structural plate components, such as the baseplates and hand hole frames shall be made of steel that conforms to the requirements of ASTM A709, Grade 50.

Anchorage plates shall conform to the requirements of ASTM A709, Grade 50.

The steel for pole members and structural plate components, such as the baseplates and hand hole frames, shall meet Charpy V-notch impact testing requirements for non-fracture critical members in Zone 2 and the following:

	Yield Strength
	Thickness
in.
	Minimum Average Energy, ft.-lbf

	Fy ≤  36 ksi
	≤  4
	15 at 40ºF

	36 ksi <  Fy ≤  50 ksi
	≤  2
	15 at 40ºF

	36 ksi <  Fy ≤  50 ksi
	2 <  t ≤  4
	20 at 40ºF

	50 ksi <  Fy ≤  70 ksi
	≤  4
	15 at -20ºF

	Charpy V-notch sampling and testing shall be in accordance with AASHTO T243, “H” piece frequency.



The non-structural components, such as hand hole covers, caps and anchor bolt covers, shall be made of steel with minimum yield stress of 35,000 psi.

The filler metal shall have a matching strength relationship with the base metal.  

All high strength bolts shall conform to ASTM F3125 Grade A325, Type 1. Nuts shall conform to ASTM A563, Grade DH.  Circular, flat, hardened steel washers shall conform to ASTM F436. The bolts, nuts and washers shall be galvanized in accordance with ASTM F2329 or ASTM B695, Class 55.  The nuts shall be overtapped to the minimum amount required for the bolt assembly and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  The high strength bolts shall conform to the requirements of Subarticle M.06.02-3.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The anchor bolts shall conform to ASTM F1554, Grade 105.  The nuts shall conform to ASTM A563, Grade DH.  The washers shall conform to ASTM F436.  The bolts, nuts and washers shall be galvanized in accordance with ASTM F2329 or ASTM B695, Class 55.  The nuts shall be overtapped to the minimum amount required for the bolt assembly and all surfaces of the nuts shall be lubricated with a lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  Prior to shipping the anchor bolts, the nuts and washers shall be installed by hand on the anchor bolts to ensure that the nuts can be run on the threads.  Only anchor bolts on which the nuts are free running shall be shipped.  The anchor bolts shall be shipped with the nuts and washers on the threads.

All steel components, including anchor bolts, shall be completely galvanized, after fabrication, in accordance with ASTM A123, ASTM F2329 or ASTM B695, Class 55, as applicable.  Repairs to damaged areas of the galvanized coatings shall conform to the requirements of ASTM A780. 
The silicone sealant shall be a 1-component, 100% silicone sealant recommended for use with galvanized steel.

Neoprene gasket material for the access openings shall conform to ASTM D1056, Grade 2A2 or 2A3.  Other grades of neoprene approved by the Engineer may be used.

Closed cell elastomer for sealing the space between the foundation and base plate shall conform to ASTM D1056, Grade 2A2 or 2A3 and shall have a pressure-sensitive adhesive backing on one side for adhesion to steel.  Closed cell elastomer contained within the anchor bolt pattern shall not interfere with the anchor bolt leveling nuts and shall not block the opening in the base plate.

Non-shrink grout shall meet the requirements of M.03.05 and be suitable for exterior   applications.

Bare copper grounding conductor shall be #8 AWG stranded bare copper wire conforming to M.15.13.  The grounding bolt shall be stainless steel with a hex head.

Steel span wire shall conform to Article M.16.15.

All materials used in the finished structure shall be new.  The use of materials that have been previously used in a structure or salvaged from a structure is not permitted.

The Contractor shall submit Certified Test Reports and Materials Certificates in conformance with Article 1.06.07 for the steel used for span pole members and structural plate components, high-strength bolts (including nuts and washers) and anchor bolts (including nuts and washers).  The Certified Test Reports shall include the following:

a.  Mill test reports that indicate the place where the material was melted and manufactured.

b.  High-strength bolt test results for proof load tests, wedge tests, and rotational-capacity tests that indicate where the tests were performed, date of tests, location where the components were manufactured and lot numbers.

c.  Galvanized material test results that indicate the thickness of the galvanizing.

Prior to incorporation into the work, the Contractor shall submit samples in conformance with Article 1.06.02 for the steel used for span pole members and components, high-strength bolts (including nuts and washers), anchor bolts (including nuts and washers), U-bolts (including nuts and washers) and threaded rods (including nuts and washers).

Construction Methods: The design and fabrication of the span pole, including its anchorage (into the foundation), and the design of the span wire shall conform to the requirements of the latest edition of the AASHTO LRFD Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, including the latest interim specifications, available prior to the advertising date of the Contract, amended as follows:

· The design of the span pole system shall consider all load effects due to the Strength I, Extreme I, and Service II limit states.

· The design wind speed shall be 150 mph for the Extreme I limit state.

· The design shall investigate the load effects resulting from applying the maximum and minimum load factors for each applicable limit state.

· The span pole and span wire shall be designed to support free swinging traffic signals and signs.  The wind drag coefficient, Cd, for traffic signals and luminaires shall be no less than 1.2.  The wind drag coefficient, Cd, for hanging traffic signs shall be 1.3.

· The span pole shall be designed to support a span wire with a sag no greater than 5% of the span.  For definitions of sag and span, refer to Appendix A in the AASHTO LRFD Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals.

· The span wire properties shall conform to Article M.16.15.  All span wires in a span pole configuration shall be the same grade and have the same diameter.

· The maximum luminaire arm length shall be 20.0 ft.

· The maximum diameter of the pole at the base shall be 18 in.

· The height and exposure factor, Kz, shall be determined based on the highest elevation of the structure or the supported appurtenances.  The factor shall be considered constant in all pressure calculations required for the design of the structure.  The height and exposure factor shall be no less than 1.05.


· The minimum effective length factor, K, shall be as follows:

For the poles, k = 2.1

· For any structure components subject to combined forces, the combined force interaction (CFI) ratio due to each limit state shall not exceed 0.70.  For any structure components not subject to combined forces, the ratio of the computed force (or stress) to the force (or stress) limit due to each limit state shall not exceed 0.70.

· All poles in a span wire configuration shall have the same material designation.

· The span pole shall be a tubular member with either a round or multisided cross-section.  Multisided tubular members with other than 8, 12 or 16 sides are not permitted.  Multisided tubular members with fluted sides are not permitted.  The pole shall be fabricated with a taper (change in diameter).

· Multisided tubular members with diameters less than or equal to 13 in. shall have a minimum of 8 sides.  Multisided tubular members with diameters greater than 13 in. and less than or equal to 18 in. shall have no less than 12 sides.

· Multisided tubular members shall have a minimum internal bend radius of 5 times the tubular member thickness or 1 in., whichever is greater.

· The minimum wall thickness of the pole shall be 0.3125 in.  The wall thickness of the pole shall be uniform throughout its length.  Joining 2 tubular members together with a circumferential weld to fabricate a pole is not permitted.  The use of shop-fabricated stepped members is not permitted.  The use of multiple plies (laminations) to obtain the required pole thickness is not permitted.

· Slip-type field splices are not permitted in any member.

· The tubular members may be fabricated with no more than 2 longitudinal seam welds.  The seam welds shall be ground smooth and flush with the adjacent base metal.  The use of external longitudinal reinforcement bars at longitudinal seam welds is not permitted.  The use of spiral seam welds is not permitted.

· The longitudinal seam welds within 6.00 inches of the member ends shall be complete joint penetration groove welds.

· 100% of partial joint penetration longitudinal seam welds shall be non-destructively tested in accordance with the magnetic particle method.  100 % of complete joint penetration seam welds shall be non-destructively tested in accordance with the ultrasonic method.

· All tubular member to transverse plate connections shall be made with a complete joint penetration groove weld with a backing ring attached to the plate with a continuous fillet weld.  100% of the complete joint penetration groove welds shall be non-destructively tested by the ultrasonic method after fabrication and prior to galvanizing.  100% of the complete joint penetration groove welds shall also be non-destructively tested by the ultrasonic method for toe cracks after galvanizing.  100% of backing ring fillet welds shall be non-destructively tested by the magnetic particle method after fabrication prior to galvanizing.  After galvanizing, the joint between the backing ring and tubular member shall be sealed with silicone sealant to prevent the ingress of moisture.

· The use of stiffeners at tubular member to transverse plate connections is not permitted.

· The strength of a connection made with a complete joint penetration groove weld shall be no greater than the strength of the base metal.  In connections joining base metal with different yield strengths, the base metal with the lower yield strength shall govern the design.

· The use of seal and tack welds is not permitted.  No welding shall be performed after galvanizing.

· The minimum base plate thickness shall no less than 2.50 inches, or at least as thick as the anchor bolt diameter, whichever is greater. The determination of the plate thickness in the tubular member to transverse plate connections shall consider the potential for the plate to warp due to the heat from welding.  Consideration should be given to the use of thicker plates to allow for subsequent machining of warped plates to a flat surface so that removal of material will not compromise the required strength of the plate.

· The opening in the base plate shall be sized to allow for proper galvanizing and allow conduits projecting from the foundation to pass through it.  The size of the opening shall be kept to a minimum to reduce the flexibility of the baseplate.

· The pole base plate anchor bolt circle diameter shall be 24 in.

· The anchor bolt to base plate connection shall be designed as a double-nut connection with shear holes.  The minimum distance from the center of the anchor bolt hole to the edge of the base plate shall be no less than 2 times the diameter of the anchor bolt.  The anchor bolts shall use an embedded anchorage plate, 0.50 inch minimum thickness, to transmit loads from the pole base to the concrete foundation.  The use of hooked anchor bolts is not permitted.  The minimum number of anchor bolts shall be 8.  The minimum anchor bolt diameter shall be 2.00 inches.  The minimum anchor bolt embedment, the distance from the top of the foundation to the top of the embedded anchorage plate, shall be 3.50 feet or the tension development length of the vertical foundation reinforcement plus the end concrete cover, whichever is greater.  Each anchor bolt shall be supplied with 4 nuts and 4 washers.  Washers shall be placed on the top and bottom surfaces of the pole base plate and anchorage plate.  Welding to the anchor bolts is not permitted.  The use of lock washers with the anchor bolt assembly is not permitted.

· The nominal breaking strength values of the span wire meet Article M.16.15.  The resistance factor Φrt shall be 0.60.  The span wire pole clamp shall be designed to provide a resistance no less than the factored tensile resistance of the span wire.

The span pole shall be designed for the load effects due to the span wire(s) attached to the poles and all the actual traffic appurtenances (signals, signs, luminaires, cameras, etc.) and any future traffic appurtenances attached to the span wire and the pole arranged, positioned and located as shown on the plans.  The load effect due to the span wire, resulting from the attached traffic appurtenances, will not be provided and shall be determined by the Contractor.  The span pole and span wire shall also be designed for load effects during all stages of construction that may exist during the Project under which the span pole is installed.

The span pole and span wire shall be designed to support traffic appurtenances with properties no less than those tabulated on the plans.  If multiple appurtenances are attached at the same location on the structure, the load effects on the structure shall be based on the sum of the applicable traffic appurtenance properties.  For load effects based on the projected front face area of traffic appurtenances, the area shall be assumed oriented in a plane parallel to the plane formed by the span wire and poles.    

The locations and dimensions of the span poles are shown on the traffic plans.  The luminaire arm and pole lengths and the attachment heights shall be verified by the Contractor based on the finished grade at the site, top of foundation elevation, the locations of overhead utility cables and the traffic appurtenance mounting heights.  If either the wire or pole length is inadequate, the Contractor shall notify the Engineer. 

The minimum vertical clearance from the top of the finished road to the bottom of the traffic signals shall be 16.0 ft.  The maximum vertical clearance from the top of the finished road to the bottom of the traffic signals shall be 18.0 ft.  The traffic signals shall be installed so that the bottom of all the signals for each approach is at the same elevation. 

The design and erection of the span pole shall comply in all respects with the National Electrical Safety Code, specifically rules 233, 234, 235, and 238 regarding the clearances between overhead utilities and adjacent support structures and cables. Contractor shall verify all clearances based on the grade at the site, top of the foundation elevation and the location of overhead utility cables. If minimum clearances cannot be achieved, Contractor shall notify the Engineer prior to designing the span poles.
 
Vent and drain holes shall be provided for galvanizing.  The number, size and location of vent and drain holes shall be coordinated with the galvanizer prior to the submission of the working drawings and design computations.  The area of vent and drain holes at each end of a member shall be at least 30% of the inside area of the member for members with diameters 3.00 inches and greater and 45% of the inside area of the member for members with diameters less than 3.00 inches.  The vent and drain holes shall be strategically located for reducing stress and for proper galvanizing.  The holes shall be made by drilling.  Flame cut holes are not permitted.  The edges of all holes shall be rounded by grinding.  

A J-hook shall be welded to the inside of the pole at the top for wire handling and support.

The span pole shall have a hand hole, reinforced with a frame, located at the base of the pole.  The hand hole shall be located with a normal direction that is 90° to the plane formed by the pole and span wire.  The clear distance from the top of the baseplate to the outside face of the bottom of the hand hole frame shall be no less than the diameter of the span pole member plus 2.00 inches and no greater than the diameter of the span pole member plus 4.00 inches.  The hand hole frame shall have a minimum 4.00 inch wide by minimum 6.00 inch high clear opening.  The maximum width of the hand hole opening, the clear opening plus twice the frame thickness, shall not be greater than 40% of the tubular member diameter at that section.  The inside corners of the hand hole frame shall be rounded to a radius of 30% to 50% of the width of the clear opening.  The minimum thickness of the hand hole frame shall be no less than the thickness of the pole or 0.3125 inches, whichever is greater.  The hand hole frame shall be connected to the pole with a partial joint penetration groove weld reinforced with a fillet weld.  The hand hole weld shall start and end at the point that is coincident with the longitudinal axis of symmetry of the tubular member and the longitudinal axis of symmetry of the hand hole frame.  100% of the weld shall be non-destructively tested in accordance with the magnetic particle method.  The hand hole shall be provided with a cover connected to the frame with no less than 4 stainless steel screws.  The cover shall be installed with a neoprene gasket matching the dimensions of the cover.  The cover and the gasket and the hand hole frame shall be in firm and continuous contact after tightening the fasteners.  The cover shall also be attached to the frame with a 1.50 ft. long stainless steel chain.  The inside bottom of the frame shall have a hole tapped for the stainless steel grounding bolt.  

The span pole shall include wire entrance fittings.  The number and size of the wire entrance fittings shall be as shown on the plans.  The fittings shall be welded, all-around, to the pole at a 45-degree angle to the pole.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The span pole shall be supplied with a pole cap plate and anchor bolt covers.  The cap plates shall be attached with no less than 3 threaded fasteners.  The joint between the tubular member and plate shall be sealed with a neoprene gasket matching the dimensions of the plate.

The design of the span pole and the anchorage shall be coordinated with the design of the foundation to ensure that the foundation is adequate for the support reactions and to avoid conflicts between the embedded anchorage and the foundation reinforcement.

The luminaire arms shall be fabricated of pipe with a minimum thickness equal to schedule 40.  Single arm luminaires shall be used for luminaires with arm lengths less than or equal to 8.0 ft.  Truss type luminaires shall be used for luminaires with arm lengths greater than 8.0 ft.  The truss type luminaires shall consist of upper and lower members joined with vertical members at the tip and midspan.  To accommodate the luminaire fixture, the size of the pipe in the luminaire arm at the tip shall be 2 in. diameter, schedule 40.  If necessary, a reducing tenon shall be installed at the tip of the arm to accommodate the luminaire fixture.

The luminaire arm(s) shall be connected to the pole with clamp connections.  Each clamp connection shall use 4 high-strength bolts.  The installed nuts shall be prevented from loosening while in service.  The use of lock washers to meet this requirement is not permitted.  The arms shall be fillet welded, all-around, to the clamp(s).  The size of the weld shall be no less than 0.25 in.  A hole shall be provided in the clamp, (upper arm clamp for truss type arms) and pole to allow for cables to pass from the pole to the luminaire arm.  The sides of all holes in the connection shall be ground smooth and edges rounded by grinding to prevent the cables from chafing.

Prior to designing each span wire configuration, the Contractor shall prepare and submit a layout drawing(s) based on a field survey for each span wire configuration to the Engineer for review in accordance with 1.05.02.  The layout drawing shall be drawn to scale and include a plan and elevation (cross-section) of each span.  At an intersection, 1 plan may be used for multiple spans in a span wire configuration.  The elevation of the span wire shall be parallel to the plane formed by the pole and the wire.  The layout drawing is a working drawing for permanent construction. 
The layout drawing shall include, but not be limited to the following:

· Project number, town, location (route number/road name, direction), station (if applicable), and structure number

· Location and dimensions of travel lanes and shoulders

· Location and elevation of the high point of the road

· Top and bottom of slope elevations.  Slope of finished grade at foundations

· Locations of overhead utilities 

· Locations of drainage facilities

· Type of protection (metal beam rail/barrier), dimension from the front face of metal beam rail /barrier to the edge of the foundation, and dimension from the back side of the metal beam rail post to the edge of the foundation

· Elevation of the top of the foundation(s)

· Dimension from top of foundation to span wire connection

· Dimension from top of foundation to top of pole

· Length and dimensions of each span in the configuration, dimension from centerline of pole where applicable

· Actual and, if applicable, future traffic appurtenances 

· Location of traffic appurtenances along the span wire relative to the centerline of the foundations/pole.

· Minimum dimensions from high point of the road to bottom of the lowest traffic appurtenance

If there are any changes to the proposed location of the span wire configuration and foundations prior to the construction of the foundations, the layout drawing shall be re-submitted for review.

Prior to fabrication, the Contractor shall submit working drawings and design computations, based on the reviewed layout drawing,, with all details and documents necessary for fabrication and erection of the structure and its components, for each span wire structure configuration for review in accordance with Article 1.05.02.

The working drawings and design computations for span poles and the computations for the span wire shall conform to working drawing requirements for permanent construction.  A single set of working drawings with tabulated data for multiple span poles in span wire structure configuration is allowed.  Each span pole shall be referenced with an alpha-numeric identifier noted on the Contract documents.  Combining working drawing submittals for span pole structures with submittals for foundations is not permitted.  The working drawings and computations shall be prepared in Customary U.S. units.  Working drawings for the erection of the structure shall conform to Subarticle 6.03.03-3(d).    

The span pole working drawing and calculation submittal shall include the following:

· title sheet

· table of contents

· contact information for designer, fabricator and galvanizer – contact information shall include name and address of each firm and the name of contact person with phone number and email address

· copy of fabricator’s AISC certification

· copy of the traffic signal control plan detailing the span wire structure configuration

· copy of reviewed layout drawing

· span pole working drawings

· span pole design computations

· span wire computations

· span pole installation procedure, including the method to plumb the pole

The working drawings shall include complete details of all span pole components.  The drawings shall include, but not be limited to the following:

· the Project number, town and span pole alpha-numeric identification number

· reference to the design specifications, including interim specifications

· reference to the design specifications design criteria, such as design wind speed, minimum design life, vehicle speed, etc.

· material specifications/designations for all components

· material designations for the pole, with an explanation of the alpha numeric characters (equivalent thickness, in inches, shall be provided for gage numbers)

· non-destructive weld testing requirements

· details of the location of the longitudinal seam weld(s) in the pole

· vent and drain holes for galvanizing  

· a plan view of the anchor bolt layout relative to the orientation of the wire

· anchor bolt dimensions, including embedment and projection

· span pole installation procedure, including the method to plumb the pole, if procedure differs from that described in this specification

The design computations shall include, but not be limited to the following:

· the Project number, town and alpha-numeric span pole identifier

· references to design specifications, including interim specifications, and the applicable code section and articles

· description/documentation for all computer programs used in the design

· drawings/models of the structure, components and connections, with dimensions, loads and references to the local and global coordinate systems used (as applicable), to facilitate review of the results

· coefficients and factors used in the design

·  summary sheet of the analysis results, including by not limited to the following:

· the maximum CFI ratios of the following structure components for each limit state:

· span wire

· for each pole in the span wire configuration, the CFI at the pole base, in the base plate, and in the anchor bolts

· the maximum reactions applied to the foundation due to each limit state 

· horizontal deflections due to all applicable limit states

Prior to fabrication, the Contractor shall submit welding procedures in accordance with Subarticle 1.05.17. 

The steel fabricator shall be AISC certified for the fabrication to the Standard for Bridge and Highway Metal Component Manufacturers (CPT).

Fabrication of the span pole may begin only after the working drawings and design computations have been reviewed and the Engineer has authorized fabrication to begin.

Notification of shop fabrication shall conform to Subarticle 6.03.03-4(a).

No changes may be made during fabrication without prior written approval by the Department.

Inspection of shop fabrication shall conform to Subarticle 6.03.03-4(e

All welding details, procedures and nondestructive testing shall conform to the requirements of AWS D1.1 Structural Welding Code - Steel.  Welders shall meet the requirements of Sub-article 6.03.03-1(b). 

Nondestructive testing shall conform to Subarticle 6.03.03-4(f).

All members and components shall be hot-dip galvanized in a single dip.  Double-dipping of members and components is not permitted.  All exterior and interior surfaces of the span pole members and components shall be completely galvanized.  

Galvanized members and components shall be free from uncoated areas, blisters, flux deposits, and gross inclusions.  Lumps, projections, globules, or heavy deposits of zinc which will interfere with the intended use of the material will not be permitted.

After galvanizing, the joint between the backing ring and the tubular member shall be sealed with silicone sealant to prevent the ingress of moisture.

All damaged areas of the hot-dip galvanized surfaces shall be repaired in accordance with the requirements of ASTM A780.  If paint containing zinc dust is used for repairs, the dry coating thickness shall be at least 50% greater than the thickness of the adjacent hot-dip galvanized coating, but no greater than 4.0 mils.  The paint shall be brush applied.  The use of aerosol spray cans is not permitted.  The color of the finished repair area shall match the color of the adjacent hot-dip galvanized surface at the time of the repair to the satisfaction of the Engineer.

Prior to shipping, all exterior and interior galvanized surfaces of the members and components shall be inspected, in the presence of the Engineer, to determine the acceptability of the galvanized coating.  Galvanized coatings may be found acceptable by the Engineer if all surfaces of the members and components meet the galvanizing requirements herein. Only span pole members and components with acceptable galvanized coatings shall be shipped.  If the galvanized coating on any member or component is found to be unacceptable, the Contractor shall submit a repair procedure to the Engineer for review.

After fabrication and prior to shipping, aluminum identification tags shall be attached to the span poles with self-tapping tamper resistant screws.

The finished members and components shall be protected with sufficient dunnage and padding to protect them from damage and distortion during transportation.  Damage to any material during transportation, improper storage, faulty erection, or undocumented fabrication errors may be cause for rejection of said material at the Project Site.  All costs associated with any corrective action will be borne by the Contractor.

Following delivery to the Project Site, the Engineer will perform a visual inspection of all material to verify shipping documents, fabricator markings, and that there was no damage to the material or coatings during transportation and handling.

The Engineer is not responsible for approving or accepting any fabricated materials prior to final erection and assembly at the Project Site.

High-strength bolts, nuts and washers shall be stored in accordance with Subarticle 6.03.03-5(f).

The span pole shall be erected, assembled and installed in accordance with these specifications and the procedures and methods submitted with the working drawings.  The Contractor and the span pole designer are responsible to ensure that the erection and assembly procedures and methods in this specification are acceptable for use with the span pole.  Changes to these methods and procedures shall be submitted with the working drawings and computations. 

Prior to installation of the span pole, the exposed threads of all the embedded anchor bolts shall be cleaned of accumulated dirt and concrete and shall be lubricated.  The threads and bearing surfaces of all the anchor bolt nuts shall be cleaned and lubricated.  The anchor bolts and nuts are properly lubricated if the nuts can be turned by hand on the anchor bolt threads.  The lubricant shall contain a visible dye of any color that contrasts with the color of the galvanizing.  Re-lubricate the threads of the anchor bolts and nuts if more than 24 hours has elapsed since earlier lubrication, or if the anchor bolts and nuts have become wet since they were first lubricated.

Install (turn) the leveling nuts onto the anchor bolts and align the nuts to the same elevation or plane.  The distance from the bottom of the leveling nuts to the top of the foundation shall not exceed 1.00 inch.  Place a structural hardened washer on top of each leveling nut, 1 washer on each anchor bolt.

Two methods are acceptable to seal between the baseplate and top of the foundation, a closed cell elastomer ring and non-shrink grout.  If a closed cell elastomer ring is used, prior to erecting the pole, place the ring within the anchor bolt pattern.  The closed sell elastomer ring shall not interfere with the anchor bolt leveling nuts and shall not block the opening in the base plate.

The pole shall be erected so that the centerline of the pole will be plumb after the application of all the dead loads.  The pole may be initially installed raked in the opposite direction of the overhead member to obtain the plumb condition.  Raking the pole may be accomplished by installing the leveling nuts in a plane other than level.

Install the pole base plate atop the washers resting on the leveling nuts, place a structural hardened washer on each anchor bolt resting it on the top of the base plate, and install (turn) a top nut on each anchor bolt until the nut contacts the washer.  The leveling nuts and washers shall be inspected, and if necessary the nuts turned, so that the washers are in full contact with the bottom surface of the base plate. 

Tighten the top nuts to a snug tight condition in a star pattern. Snug tight is defined as the maximum rotation resulting from the full effort of one person using a 12.00 inch long wrench or equivalent. A star tightening pattern is one in which the nuts on opposite or near-opposite sides of the bolt circle are successively tightened in a pattern resembling a star (e.g., For an 8-bolt circle with bolt sequentially numbered 1 to 8, tighten nuts in the following bolt order: 1, 5, 7, 3, 8, 4, 6, 2.).

Tighten leveling nuts to a snug tight condition in a star pattern.

Before final tightening of the top nuts, mark the reference position of each top nut in a snug-tight condition with a suitable marking on 1 flat with a corresponding reference mark on the base plate at each bolt.  Then incrementally turn the top nuts using a star pattern one-sixth of a turn beyond snug tight.  Turn the nuts in at least two full tightening cycles (passes).  After tightening, verify the top nut rotation.  The top nuts shall have full thread engagement.  The distance from the bottom of the leveling nuts to the top of the foundation shall not exceed 1.00 inch.

After erecting the span pole, the span pole shall be electrically grounded by attaching the bare copper grounding conductor to the inside of the hand hole frame with a stainless steel bolt and to the ground rod with a ground clamp.  The rigid metal conduit shall be electrically grounded by attaching the bare copper grounding conductor to the insulated bonding bushing and to the ground rod with a ground clamp.

The installation of the span wire shall conform to Article 11.14.03.  A span wire pole clamp shall be provided for each span wire connected to the pole.  The traffic appurtenances shall be located and mounted on the wire as shown on the cross-sections.

After installation of the traffic appurtenances, the anchor bolt nuts (leveling and top anchor nut) and washers shall be in full contact with the top and bottom surfaces of the pole base plate and the centerline of the pole shall be plumb.

After plumbing the pole, if a closed cell elastomer ring has not been previously installed, seal the opening between the baseplate and foundation with non-shrink grout.  The non-shrink grout shall be placed within the anchor bolt pattern so that the anchor bolts will remain visible.

After installation of the traffic appurtenances, a survey shall be performed by the Contractor to confirm that the sag is no less than 5% of the span and to confirm that the minimum vertical clearances from the top of the finished road to the bottom of the traffic appurtenances have been met.

The last character of the span pole identification number shall be stenciled with black paint, unless otherwise specified, on the pole of each span pole.  The character shall be 3.00 inches high and placed approximately 12.00 inches above the top of the base plate facing the centerline of the roadway.

Method of Measurement: The work for span poles will be measured for payment by the number of span poles, of the type specified, completed and accepted in place.  The work for span  will be measured for payment by the actual number of linear feet of steel span wire installed and accepted in place.

Basis of Payment:  The work for the span poles will be paid for at the Contract unit price each for ”XX Steel Span Pole” or “Steel Combination Span Pole”, of the type specified, complete in place, which price shall include all equipment, materials, tools and labor incidental to the design, fabrication and installation, of the span pole at the locations specified on the plans.  The work for the span wire will be paid for at the Contract unit price per linear foot for ”Span Wire”, complete in place, which price shall include pole clamps, thimble eyebolts, nuts, washers, cable rings, and all equipment, materials, tools and labor incidental to the design and installation, at the locations shown on the plans.

  Pay Item                                                   Pay Unit
XX Steel Span Pole                                         ea.
Steel Combination Span Pole                          ea.
Span Wire                                                        l.f.
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