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ITEM #1104   A – xx steel MAST ARM ASSEMBLY 

ITEM #1104   A – xx steel COMBINATION MAST ARM ASSEMBLY 

Description: Work under this item shall consist of designing, fabricating and installing a mast arm assembly to carry traffic appurtenances (such as traffic signals, signs, antenna, etc.) of the type specified, on a prepared foundation, in accordance with the details shown on the plans, in accordance with these specifications and as ordered by the Engineer.

Materials:  The structural plate components, such as the baseplate and the plates in the arm to pole ring stiffened, built-up box connection, shall be made of steel that conforms to the requirements, including the supplementary notch toughness requirements, of ASTM A709, Grade 50T2 (ASTM A709M, Grade 345T2) and meet the following Charpy-V Notch toughness requirements:

Minimum test value energy 20 ft.-lbs.

Minimum average energy 25 ft-lbs. at 40º F

The Charpy V-notch sampling and testing shall be in accordance with ASTM A673, "P" piece frequency.  

The tubular components, such as the pole, arm and luminaire arm, and the steel for the handhole reinforcement, shall be made of steel with a minimum yield stress of 35,000 psi (241 MPa).  The steel shall meet the following notch toughness requirements:

	Yield Strength
	Thickness

in. (mm)
	Minimum Test

Value Energy

ft.-lbs. (J)
	Minimum Average Energy, ft.-lbf (J)

	Fy ≤  36 ksi (250 MPa)
	≤  4 (100)
	20
	25 (34) at 40ºF (4ºC)

	36 ksi (250 MPa) <  Fy ≤  50 ksi (345 MPa)
	≤  2 (50)
	20
	25 (34) at 40ºF (4ºC)

	36 ksi (250 MPa) <  Fy ≤  50 ksi (345 MPa)
	2 <  t ≤  4

(50 <  t ≤  100)
	24
	30 (41) at 40ºF (4ºC)

	50 ksi (345 MPa) <  Fy ≤  70 ksi (485 MPa)
	≤  4 (100)
	28
	35 (48) at -10ºF (-23ºC)

	Charpy V-notch sampling and testing shall be in accordance with AASHTO T243 (ASTM A673/A673M), “P” piece frequency.



Charpy V-notch sampling and testing shall be in accordance with AASHTO T243 (ASTM A673/A673M), “P” piece frequency.

The non-structural components, such as hand hole covers, caps and anchor bolt covers, shall be made of steel with minimum yield strength of 36,000 psi (250 MPa).

All high strength bolts shall conform to ASTM A325, Type 1 (ASTM A325M, Type 1). Nuts shall conform to ASTM A563, Grade DH (ASTM A563M, Property Class 10S).  Circular, flat, hardened steel washers shall conform to ASTM F436 (ASTM F436M). The bolts, nuts and washers shall be galvanized in accordance with ASTM A153 (ASTM A153M) or ASTM B695, Grade 50.  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.
The anchor bolts shall conform to ASTM F1554, Grade 105.  The nuts shall conform to ASTM A563, Grade DH (ASTM A563M, Class 10S).  The washers shall conform to ASTM F436 (ASTM F436M).  The bolts, nuts and washers shall be galvanized in accordance with ASTM A153 (ASTM A153M).  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.   
All steel components, including anchor bolts, shall be completely hot-dip galvanized, after fabrication, in accordance with ASTM A123 (ASTM A123M) or ASTM A153 (ASTM A153M), as applicable.  Repairs to damaged areas of the hot-dip galvanized coatings shall conform to the requirements of ASTM A780 amended as follows:  

Paints containing zinc dust, if used for repairs, shall contain either between 65% to 69% metallic zinc by weight or greater than 92% metallic zinc by weight in dry film.
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.

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.

The Contractor shall submit Certified Test Reports and Materials Certificates in conformance with Article 1.06.07 for the steel used in the mast arm members and 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 of 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 in the mast arm members and components, high-strength bolts (including nuts and washers) and anchor bolts (including nuts and washers).
Construction Methods: The design and fabrication of the mast arm assembly, including its anchorage (into the foundation), shall conform to the requirements of the latest edition of the AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, including the latest interim specifications, amended as follows:

· The design wind speed shall be 120 mph (193 km/hr).  The computation of wind pressures in accordance with Appendix C is not permitted.

· The mast arms shall be designed to support fixed mounted traffic signals and signs.  The wind drag coefficient for traffic signals and luminaires shall be 1.2.

· The mast arms shall be designed for fatigue category I.  The mast arms shall be designed for the wind load effects due to galloping, natural wind gusts and truck-induced gusts. The luminaire arms shall be designed for the wind load effects due to natural wind gusts.  The design pressure for the truck-induced gust shall be based on a truck speed of 65 mph (105 km/hr).  The design of the mast arms assuming that vibration mitigation devices will not be installed.
· The vertical deflection of the free end of the arm due to the wind load effects of galloping and truck-induced gusts shall not exceed 8” (200 mm).

· The minimum design life for mast arms shall be 50 years.

· The maximum stress ratio (the ratio of the computed stress to the allowable stress) or combined stress ratio in any mast arm component due to each group load shall not exceed 0.90.

· The maximum arm length arm shall be 40’-0” (12 000 mm), measured from the centerline of the pole to the tip of the arm.

· The maximum luminaire arm length shall be 15’-0” (4500 mm).

· The maximum diameter of the pole at its base shall be 18" (457 mm).

· The maximum diameter of the arm at the arm-pole connection shall be 15" (381 mm).

· The minimum wall thickness of the arm at the pole connection and the pole shall be 5/16" (8 mm).

· The arm, luminaire arm and pole shall be fabricated from either round or multisided tubular members.  Multisided tubular members with other than 8, 12 or 16 sides are not permitted.  Multisided tubular members with fluted sides are not permitted.  The arm and luminaire arm shall be fabricated with a taper (change in diameter).

· A maximum of one slip-type field splice is permitted in the arm.  Slip-type field splices are not permitted in the pole.  The wall thickness of the pole and arm component members shall be uniform throughout their lengths.  The use of multiple plies (laminations) to obtain the required arm and pole thickness is not permitted.  The use of shop-fabricated stepped members is not permitted.

· The arm, luminaire arm and pole members may be fabricated with no more than 2 longitudinal seam welds.
· The longitudinal seam welds within 6” (152 mm) of the member ends shall be complete joint penetration groove welds.  The longitudinal seam welds on the female section of telescopic (slip-type) field splices shall be complete joint penetration groove welds for a length equal to the minimum splice plus 6” (150 mm).
· Partial joint penetration longitudinal seam welds shall be non-destructively tested in accordance with the magnetic particle method.  Complete joint penetration longitudinal seam welds in members less than 5/16" (8 mm) thick shall be non-destructively tested in accordance with the magnetic particle method on both the inside and outside surfaces. Complete joint penetration seam welds in members greater than or equal to 5/16" (8 mm) thick shall be non-destructively tested in accordance with the ultrasonic method.
· The arm to transverse plate connection shall be made with a complete joint penetration groove weld with a backing ring attached to the plate with a continuous fillet weld.  The pole to transverse base plate connection (at the foundation) 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 galvanizing, the joint between the backing ring and tubular member shall be sealed with silicone sealant.

· 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 minimum base plate and flange plate thickness shall be 2” (51 mm).  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 flange plate connection in the arm to pole in the ring stiffened, built-up box connection shall be designed as slip critical connections with standard holes.  The minimum number of high-strength bolts in a flange splice shall be 8.  Consideration should be given to the use of smaller diameter bolts since they require lower specified minimum bolt tensions.   

· The minimum thickness of the ring plates and gusset plates in the ring stiffened, built-up box connection shall be ½” (12 mm). 

· The size of fillet welds specified in designed connections shall be no less than 5/16”.  The use of seal and tack welds is not permitted.  No welding shall be performed after galvanizing.

· The use of stiffeners at tubular member to transverse plate connections and at the arm to pole connection is not permitted.

· The pole base plate anchor bolt circle diameter shall be 24" (610 mm).

· The anchor bolt to base plate connection shall be designed as a double-nut connection with shear holes.  The anchor bolts shall use embedded anchorage plates 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” (51 mm).  The minimum anchor bolt embedment, the distance from the top of the foundation to the top of the embedded anchorage plate, shall be 3’-6” (1067 mm).  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 mast arm shall be designed for the load effects due to the actual traffic appurtenances (signals, signs, luminaires, cameras, etc.).  The mast arms shall also be designed for the effects of traffic appurtenances during all stages of construction that may exist during the project under which the mast arms are installed.  The mast arms shall be designed to support traffic appurtenances with properties no less than those tabulated on the plans.  

The dimensions of the mast arm assemblies are shown on the traffic plans, elevations, cross-sections or in the special provisions.  The arm, 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 arm 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" (4877 mm).  The maximum vertical clearance from the top of the finished road to the bottom of the traffic signals shall be 18'-0" (5486 mm).  The traffic signals shall be installed so that the bottom of all the signals for each approach is at the same elevation. 

The arm to pole connection shall be made with a ring stiffened, built-up box.  The luminaire arm to pole connection shall be made with either a built-up box or a ring stiffened built-up box.  A minimum of 8 high-strength bolts shall be used to connect the arm flange plate to the built-up box connection plate. A minimum of 4 high-strength bolts shall be used to connect the luminaire arm flange plate to the built-up box connection plate.  All fasteners and their components used in the connection shall be visible.  The use of tapped holes in the plates of the connection is not permitted.  A hole(s) shall be provided in the connection to allow wires to pass from the pole to the arm and luminaire arm.  The sides of all other holes in the connection shall be ground smooth and the edges rounded by grinding to prevent the wires from chafing.  Holes placed in the connection for galvanizing shall be filled with neoprene plugs.  

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

The mast arm pole shall have a handhole centered 1'-3" (380 mm) from the top of the base plate.  The handhole shall be located away from traffic.  The handhole shall be reinforced with a frame having a minimum 4" (102 mm) wide by minimum 6" (152 mm) high clear opening.  The minimum thickness of the handhole frame shall be no less than the thickness of the pole.  The handhole frame shall be connected to the pole with a partial joint penetration groove weld reinforced with a fillet weld.  The handhole shall be provided with a cover connected to the frame with stainless steel screws.  The cover shall be installed with a neoprene gasket matching the dimensions of the cover.  The cover shall also be attached to the frame with a stainless steel chain.  The inside bottom of the frame shall have a hole tapped for the stainless steel grounding bolt.  

The mast arm shall be supplied with a pole cap plate, arm cap plate, and anchor bolt covers.  The cap plates shall be attached with fasteners.  The joint between the tubular member and plate shall be sealed with a neoprene gasket matching the dimensions of the plate.
Prior to fabrication, the Contractor shall submit working drawings and design computations for each mast arm assembly to the Engineer for review in accordance with Article 1.05.02.  An individual, independently packaged set of working drawings and computations, with all details and documents necessary for fabrication and erection of the structure and its components,  including a copy of the certificate of insurance, shall be prepared and submitted for each mast arm.  A single set of drawings with tabulated data for multiple mast arm locations is not permitted.  The alpha-numeric mast arm identifier shall be included on these documents.  The working drawings and computations shall be prepared in Customary U.S. units.  

The packaged set of working drawings and computations for each mast arm assembly shall be submitted either in paper (hard copy) form or in an electronic portable document format (.pdf) with appropriate bookmarks.  The packaged set submitted in paper form shall be bound with a staple.  The packaged set submitted in an electronic portable document format (.pdf) shall be in an individual file and the file shall be enabled for commenting.  The packaged set shall include the following:

· title sheet

· table of contents

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

· copy of the certificate of insurance

· copy of fabricator’s AISC certification

· copy of the traffic signal control plan detailing mast arm assembly

· mast arm assembly working drawings

· mast arm assembly design computations

· welding procedures

· mast arm installation procedure, including the method to plumb the pole
The working drawings and design computations shall be signed, dated and sealed by a Professional Engineer licensed in the State of Connecticut, who shall also be available for consultation in interpreting his computations and drawings, and in the resolution of any problems which may occur during the performance of the work.  Each working drawing shall be signed, dated and sealed.  The cover/first sheet for the computations shall be signed, dated and sealed.
Working drawings submitted in paper form shall be printed on ANSI B (11” x 17”; 279 mm x 432 mm; Ledger/Tabloid) sheets.  Each drawing shall have a border and title block.  Located in the lower right hand corner of the drawing adjacent to the title block, each drawing shall have a rectangular box, 2 ¼” wide x 1 ¾” high (57 mm wide x 44 mm high), for the reviewers stamp.  On the ANSI B sheets, the minimum text height and width shall be 1/16”.  All letter characters shall be uppercase.  Design computations, procedures and other supporting data shall be submitted on 8 ½" x 11" (216 mm x 279 mm) (Letter) sheets.  
Working drawings submitted in an electronic portable document format (.pdf) shall be created on ANSI D (22” x 34”; 559 mm x 864 mm) full scale (1” electronic file = 1” paper) sheets.  (The purpose of creating the drawings on ANSI D sheets is so that the sheets may be printed/plotted at that size or smaller without loss of legibility.)  Each drawing shall have a border and title block.  Located in the lower right hand corner of the drawing adjacent to the title block, each drawing shall have a rectangular box, 2 ¼” wide x 1 ¾” high (57 mm wide x 44 mm high), for the reviewers stamp.  On the ANSI D full scale sheets, the minimum text height and width shall be 1/8”.  All letter characters shall be uppercase.  The electronic files for the design computations, procedures and other supporting data shall be created on ANSI A (8 ½” x 11”, 216 mm x 279 mm) letter sheets. 

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

· the project number, town and mast arm 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, fatigue category, vehicle speed, etc.

· material specifications for all components

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

· non-destructive weld testing requirements

· details of the location of the longitudinal seam welds in the arm, luminaire arm and pole

· a plan view of the anchor bolt layout relative to the orientation of the arm(s)

· anchor bolt dimensions, including embedment and projection

· permanent camber

· mast arm installation procedure, including the method to plumb the pole
The design computations shall include, but not be limited to the following:

· the project number, town and alpha-numeric mast arm identifier
· computations for projects in Customary U.S. units shall be provided in Customary U.S. units.  Computations for projects in metric units shall be provided in both Customary U.S. units and metric units.

· 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

· a tabulation of the section properties of the tubular members at each analyzed section.  The tabulated values should include the diameter, D (if round member); effective width, b (if multisided member, AASHTO 5.5.2); equivalent diameter (if multisided member, AASHTO 5.6), wall thickness, t; inside bend radius, rb (if multisided member, AASHTO 5.5.2), cross-sectional area, A; moment of inertia, I; section modulus, S; radius of gyration, r.  AASHTO Table B-1 may be used to determine the section properties.  If Table B-1 is used, the radius measured to the mid-thickness of the wall shall also be provided.

· results of all group loads and load combinations

· stress ratios and combined stress ratios for all group loads and load combinations

· maximum vertical deflection due to dead loads

· vertical deflection of the free end of the arm due to the wind load effects of galloping and truck-induced gusts

The Contractor shall submit the packaged set of working drawings and calculations to the “Engineer of Record”.  The “Engineer of Record” is identified in the signature block on the mast arm assembly contract plans.  A copy of the transmittal shall be sent to the District Construction office administering the project.  
For contract plans with a signature from the “Office of Engineering”, the Department is the “Engineer of Record” and the working drawings and calculations shall be submitted to the following person and address:   

Mr. Joseph C. Cancelliere

Transportation Principal Engineer

Connecticut Department of Transportation
State Bridge Design

2800 Berlin Turnpike

P.O. Box 317546

Newington, CT 06131-7546
Joseph.Cancelliere@CT.gov
The reviewed and stamped working drawings and calculations shall be sent by the reviewer, along with a recommendation regarding acceptance, to the District Construction office for review, comment and distribution.  After the District Construction office has reviewed the working drawings and calculations, ensured all comments have been addressed and have found the submittal to be acceptable, in addition to distributing copies of the working drawings and calculations to the Contractor and District offices, a copy of each packaged set of working drawings and calculations shall be sent to the following Department offices:

Bridge Safety and Evaluation - Robert P. Zaffetti – Sandra A. Dumas
Research and Materials - Ravi V. Chandran - Robert G. Lauzon
Traffic Engineering - John F. Carey - Tracy L. Fogarty

Traffic Signal Lab - James F. Nesci
Engineer of Record
The mast arm assemblies shall be fabricated in accordance with the latest edition of the AASHTO LRFD Bridge Construction Specifications, including the latest interim specifications, amended herein.
The steel fabricator shall be AISC certified for the fabrication of Simple Steel Bridges (SBR).
Fabrication of the mast arm may begin only after the working drawings and design computations have been reviewed and the Engineer has authorized fabrication to begin.  The Contractor shall submit to the Engineer, no less than 2 weeks 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 (QA) inspector.  No fabrication will be accepted unless the QA inspector is present during fabrication.   No changes may be made during fabrication without prior written approval by the Department.  

The Contractor shall furnish facilities for the inspection of material and workmanship in the shop by the Engineer.  The Engineer and his representative shall be allowed free access to the necessary parts of the premises.  

The Engineer will provide QA inspection at the fabrication shop to assure that all applicable Quality Control plans and inspections are adequately adhered to and maintained by the Contractor during all phases of the fabrication.  A thorough inspection of a random selection of elements at the fabrication shop may serve as the basis of this assurance.
Prior to shipment to the project, each individual piece of structural steel shall be marked in a clear and permanent fashion by a representative of the fabricators’ Quality Control (QC) Department to indicate complete final inspection by the fabricator and conformance to the project specifications for that piece. The mark must be dated.  A Materials Certificate in accordance with Article 1.06.07 may be used in lieu of individual stamps or markings, for all material in a single shipment. The Materials Certificate must list each piece within the shipment and accompany the shipment to the project site.  

Following the final inspection by the fabricator’s QC personnel, the Engineer may select pieces of structural steel for re-inspection by the Department’s QA inspector.  Should non-conforming pieces be identified, all similar pieces must be re-inspected by the fabricator and repair procedure(s) submitted to the Engineer for approval.  Repairs will be made at the Contractor’s expense.  

The pieces selected for re-inspection and found to be in conformance, or adequately repaired pieces, may be marked by the QA inspector.  Such markings indicate the Engineer takes no exception to the pieces being sent to the project site.  Such marking does not indicate acceptance or approval of the material by the Engineer.   

Fabrication of the mast arm assemblies shall conform to the requirements of Articles 6.03.04, 6.03.05, 6.03.06 and 6.03.10, 6.03.11, 6.03.12 and 6.03.13.
All welding details, procedures and nondestructive testing shall conform to the requirements of AWS D1.1 Structural Welding Code - Steel. 
Personnel performing the nondestructive testing shall be certified as a NDT Level II technician in accordance with the American Society for Non Destructive Testing (ASNT), Recommended Practice SNT-TC-1A and approved by the Engineer.  

All nondestructive testing shall be witnessed by Engineer.  Certified reports of all tests shall be submitted to the Engineer for examination.  Each certified report shall identify the structure, member, and location of weld or welds tested.  Each report shall also list the length and location of any defective welds and include information on the corrective action taken and results of all retests of repaired welds.   

The Department reserves the right to perform additional testing as determined by the Engineer.  Should the Engineer require nondestructive testing on welds not designated in the contract, the cost of such inspection shall be borne by the Contractor if the testing indicates that any weld(s) are defective.  If the testing indicates the weld(s) to be satisfactory, the actual cost of such inspection will be paid by the Department. 

All members and components shall be hot-dip galvanized in a single dip.  Double-dipping shall not be used.
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 shall not be 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.
After fabrication, the arm to pole bolted connection shall be assembled in the fabricator's shop, in the presence of the Engineer, to determine the acceptability of the connection.  The faying surfaces shall be free of dirt, loose scale, burrs, other foreign material and other defects that would prevent solid seating of the parts.  Prior to assembly, the galvanized faying surfaces shall be scored by wire brushing.  The faying surfaces of the connection plates shall be checked with a straight edge to ensure that the surfaces are not distorted and the entire faying surface of each plate will be in contact when assembled.  The high-strength bolts, including nuts and washes, shall be installed and tensioned in accordance with Subarticle 6.03.03-4(f).  A connection may be found acceptable by the Engineer if the faying surfaces of the flange (connection) plates are in firm, continuous contact after properly tensioning the bolts.  Only mast arm assemblies with acceptable arm to pole bolted connections shall be shipped.  If a bolted connection is found not acceptable, the Contractor shall submit a procedure to repair the connection to the Engineer for review.  Galvanized surfaces damaged by the repair procedure shall be hot dip galvanized.  Repair of the damaged galvanized surfaces in accordance with the requirements of ASTM A780 or with a galvanizing repair stick is not permitted.  Bolts, nuts and washers used for the trial shop fit-up shall not be reused in the final field assembly.

After fabrication and prior to shipping, aluminum identification tags shall be attached to the arm and pole members 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 6.03.03-4(f).  
The mast arm 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 mast arm designer are responsible to ensure that the erection and assembly procedures and methods in this specification are acceptable for use with the mast arm assembly.  Changes to these method and procedures shall be submitted with the working drawings and computations. 

Prior to installation of the mast arm pole, the threads of the embedded anchor bolts shall be cleaned of accumulated dirt and concrete.  The anchor bolt nuts shall be re-lubricated with a lubricant containing a visible dye of any color that contrasts with the color of the galvanizing.  On each anchor bolt, all the nuts shall be run down by hand on the anchor bolt threads.

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.

During the erection of the pole, the leveling nuts and washers shall be inspected, and if necessary adjusted, so that they are in full contact with the bottom surface of the baseplate.  Subsequently, the top nuts and washers shall be inspected, and if necessary adjusted, so that they are snug tight (in full contact with the baseplate).  Snug tight is defined as the condition where the nuts and washers are in full contact with the baseplate and the snug tight condition was the result of the full effort of a person using a 12” wrench.
With the top nuts snug tight, the top nuts shall be tightened one-sixth of a turn beyond snug tight. After the top nuts are tightened, the leveling nuts should be retightened to assure the full contact has been maintained.  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" (25 mm).
High-strength bolts, including nuts and washes, shall be installed and tensioned in accordance with Subarticle 6.03.03-4(f).  The arm shall be temporarily and fully supported while all the high-strength bolts are installed and tensioned.  The temporary arm support shall not be removed until the Engineer has confirmed that the faying surfaces of the flange (connection) plates are in firm, continuous contact and the high-strength bolts were properly installed and tensioned.  All high-strength bolts in the arm to pole bolted connection shall be inspected (in accordance with Subarticle 6.03.03-4(f)) to confirm the high-strength bolts were properly tensioned.

After erecting the mast arm, the mast arm shall be electrically grounded by attaching the bare copper grounding conductor to the inside of the handhole 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 traffic appurtenances shall be located and mounted on the arm as shown on the cross-sections.  Holes, if required for wires, shall be located adjacent to the appurtenances and shall be drilled in the bottom of the arm.  A rubber grommet shall be installed in each hole to protect the wires from chafing.

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 installation of the traffic appurtenances, if the structure exhibits excessive vibration, oscillations or deflections as determined by the Engineer, the Contractor shall design and construct devices to mitigate the movements.  The Contractor is responsible for immediately stabilizing the structure to the satisfaction of the Engineer.  Stabilizing the structure may require the removal of the sign panels or the entire structure.  Prior to installation of any mitigation device, the Contractor shall submit drawings, design computations other documentation to the Engineer for review in accordance with Article 1.05.02.    
The last character of the mast arm identification number shall be stenciled with black paint, unless otherwise specified, on the pole of each mast arm.  The character shall be 3" (76 mm) high and placed approximately 1' (305 mm) above the top of the base plate facing the centerline of the roadway. 

Method of Measurement: This work will be measured for payment by the number of steel mast arm assemblies of the type specified, completed and accepted in place.

Basis of Payment: This work will be paid for at the contract unit price each for "XX Steel Mast Arm Assembly" or “XX Steel Combination Mast Arm Assembly", of the type specified, complete in place, which price shall include all equipment, materials, tools and labor incidental to the design, fabrication and installation, including mitigation devices if required, of the mast arms at the locations specified on the plans.

 COMMENTS  \* MERGEFORMAT 

ITEM # 1104xxxA

