
ITEM L-103 AIRPORT BEACON TOWERS

DESCRIPTION
103-1.1 This item shall consist of removal and disposal of existing beacon tower; furnishing and installing an airport beacon tower as shown on the Plans and according to these Specifications. This work shall include the clearing of the site, erection of the tower, installation of lightning protection, painting, and all incidentals necessary to place it in operating condition as a completed unit to the satisfaction of the Engineer. See advisory circular (AC) 150/5340-30 Design and Installation Details for Airport Visual Aids for additional installation information about airport beacon towers.
EQUIPMENT AND MATERIALS
103-2.1 GENERAL. All equipment and materials covered by referenced specifications shall be subject to acceptance through the manufacturer’s certification of compliance with the applicable specification when requested by the Engineer.
103-2.2 TOWER. The beacon tower shall conform to the requirements of AC 150/5340-30, Chapter 6. The tower and foundation shall be designed according to the International Building Code. Structural design loads shall be determined using the American Society of Civil Engineers, “Minimum Design Loads for Buildings and other Structures” (ASCE 7) for the site. The minimum basic wind speed shall be based on exposure category C (use D if the beacon is within 1/4-mile from large bodies of open water or a coastal area), and Risk Category III. Design the supporting structure for the combined effects of self-weight, wind, snow and earthquake loads as prescribed by ASCE 7. A professional engineer registered in the State of Alaska shall stamp the design and calculations, and submit them to the Department for review. 
The beacon tower shall be either of the following:
a. Fixed Tubular Steel Tower. The tubular steel tower shall be formed of 60,000 pounds per square inch, psi (Grade 60) ASTM A572 steel, with galvanized prime and painted finish.
b. Hinged Pole Tower. The beacon tower shall be a galvanized hinged steel pole with painted finish. Provide a pole formed of high strength 50,000 psi (Grade 50) ASTM A572 steel. The pole shall be self-supporting without the use of guy wires, of the height specified in the bid schedule, and have a winch with an automatic brake and a removable hand crank or other approved mechanism to lower the top of the beacon pole to ground level. Provide a counterweighted top section with a tall, sturdy mounting platform for the rotating beacon. Ensure that the beacon pole tower components and assemblies, are designed and rated to meet design loads.
103-2.3 LIGHTNING PROTECTION. Lightning protection shall comply with NFPA-780, Standard for the Installation of Lightning Protection Systems. All materials shall comply with NFPA-780 Class II material requirements regardless of the tower height.
a. Air Terminal. The air terminal shall consist of a galvanized steel, copper, or copper-clad rod with the upper end drawn to a point and of sufficient length as required by the equipment being protected.
b. Down Conductor. The down conductor cable for lightning protection shall consist of No. 2/0 AWG or larger bare stranded copper wire. 
c. Ground Rod. The ground rod shall be 3/4-inch diameter by 10 feet long, made of copper or copper -clad metal. The tower shall be grounded at the base as shown in the Plans and as specified.
103-2.4 PAINT.

a. Priming paint for galvanized steel towers shall be zinc dust-zinc oxide primer paint per MIL-DTL-24441C/19C. Use MIL-24441 thinner per paint manufacturer’s recommendations.

b. Priming paint for non-galvanized steel towers shall be a high solids alkyd primer per the Master Painter’s Institute (MPI), Reference #9, Exterior Alkyd, Gloss.

c. Orange paint for the body and the finish coats on metal and wood surfaces shall consist of a ready-mixed non-fading paint MPI Reference #9 (gloss). The color shall be per Federal Standards 595, International Orange Number 12197.

d. White paint for a steel tower shall be ready-mixed paint per MPI #8. 

103-2.5 FOUNDATION. Construct foundation as shown on the Plans. Foundation to pole base connections must be adjustable by tightening or loosening bolts with a wrench and adjusts within a minimum 5-degree tolerance without compromising the wind rating. 
a. Contractor Designed Foundation. If a foundation design is not included in the Plans, the Contractor will design the foundation based on the soil bearing capacity of the soils located at the poles site, using a factor of safety of 3 or more, and design loads on the rotating beacon.
Design the foundation as necessary to resist pole lateral, uplift, and overturning forces. A professional engineer registered in the State of Alaska shall stamp the design and calculations, and shall demonstrate the foundation design is adequate to support the specified loads and resist forces. Submit the design and calculations to the Department for review.
CONSTRUCTION METHODS
103-3.1 CLEARING AND GRADING. The site on which the beacon tower is to be erected shall be cleared and leveled. All trees and brush shall be removed from the area within a distance of 25 feet from the tower or as called for in the Plans. Stumps shall be removed to a depth of 18 inches below finished grade and the excavation filled with earth and tamped. If a transformer vault or other structure is included as part of the installation, the area shall be cleared to a distance of 25 feet from these structures. The ground near the tower shall be leveled to permit the operation of mowing machines. The leveling shall extend at least 2 feet outside the tower legs. All debris removed from the tower site shall be disposed of by the Contractor to the satisfaction of the Engineer and per federal, state, or local regulations.
103-3.2 EXCAVATION AND FILL. Excavation for the tower footings shall be carried to a minimum of 4 inches below the footing depth. The excess excavation below the footing depth shall then be backfilled with gravel or crushed stone meeting the requirements of P-154, P-209, or P-299. The footing plates shall be installed, and a thickness of not less than 18 inches of the same gravel or crushed stone shall be placed immediately above the footing plates in layers of not over 6 inches. Each layer above the footing plates shall be thoroughly tamped in place. The remainder of the backfill may be of excavated earth placed in layers not to exceed 6 inches. Each layer shall be thoroughly compacted by tamping.
Where solid rock is encountered, which prevents the carrying of the foundation legs to the required depth but which is of sufficient strength to use hold-down bolts, the tower anchor posts shall be cut off at the required length and the hold-down bolts shall be installed as indicated in the plans with the approval of the Engineer. Each tower leg shall be anchored to the rock by means of two 7/8-inch diameter by 3 feet long expansion or split bolts and shall be grouted with neat Portland cement into holes drilled into the natural rock. Except as required for rock foundations, the footing members shall not be cut off or shortened. If excavated material is of such consistency that it will not readily compact when backfilled, the Engineer may order the excavation backfilled with concrete or other suitable material.
The concrete footing for tubular beacon towers shall be installed per the manufacturer’s recommendations. Portions of the footing in the topsoil layer shall not be included in the footing height.
Concrete foundation for hinged pole shall be in accordance with these Specifications and the manufacturer’s drawings and recommendations. Concrete shall meet the requirements of P-610. Notify the Engineer at least 24 hours prior to placement of concrete. Allow concrete bases to cure for 7 days after pouring before installing the pole.
Do not grout between the base plate and the foundation to allow air to circulate through the pole to prevent moisture accumulation.
103-3.3 ERECTION. Fixed tower erection as shown on the Plans and detailed erection drawings furnished by the manufacturer shall be strictly followed during construction. All towers shall be erected in sections from the ground up unless otherwise specified. For final assembly, all bolts and fastenings shall be installed, and the structure shall be plumb, true, square, and level. Nuts shall be taken up to a firm bearing after which the bolts shall, if necessary, be cut to proper length to protrude three full threads. 
Approved locknuts shall be placed on each bolt over the regular nut. Ladder bolts shall be inserted with the head to the outer face of the tower. Diagonal, leg, and handrail bolts shall be installed with nuts on the outer face of the tower, unless otherwise specified. Bent parts shall be straightened before erection without damage to the protective coating. Surfaces abraded or bared of protective coating shall be painted with the proper priming paint per these Specifications.
The Contractor shall install the ladder on the side of the tower adjacent to the driveway or most accessible approach to the tower. Tubular beacon towers shall be erected per the manufacturer’s recommendations. The safety cable shall be located on the side of the tower adjacent to the driveway or most accessible approach to the tower.
103-3.4 LIGHTNING PROTECTION. The Contractor shall furnish and install a Class II lightning protection system in accordance with NFPA 780, consisting of an air terminal, down conductor, and at least one ground plate or rod for each beacon tower. The air terminal shall be installed at the top of the tower with the tip of the air terminal extending not less than 10 inches above the highest equipment being protected. Ground rods and underground cables shall be installed in accordance with the Plans. 
Down-conductor cables shall be securely fastened to the surface of the tower leg at 5-foot intervals with suitable bronze fasteners having bronze or noncorrosive metal bolts. Sharp turns or bends in the down conductor will not be permitted. Down conductors in hinged poles shall be routed inside the pole and connected to ground clamps or lugs at the top and bottom of the pole. 
All connections of cable to cable and cable to air terminals, shall be made with solder-less connectors of noncorrosive metal approved by the Engineer and shall be of substantial construction.
The down-conductor cable shall be securely attached to ground rods or plates placed at least 2 feet away from the tower foundations. The ground rod shall be driven into the ground so that the top is at least 6 inches below grade. The down-conductor shall be firmly attached to the ground plate or rod by means of exothermic welding only. Plates shall be embedded in an area of permanent moisture.
The complete lightning protection installation shall be accomplished to the satisfaction of the Engineer. The resistance to ground of any part of the lightning protection system shall not exceed 25 ohms.  If a single rod grounding electrode has a resistance to earth of over 25 ohms, then install one supplemental rod not less than 10 feet from the first rod. If desired resistance to ground levels are still not achieved, see FAA-STD-019 for guidance on the application of coke breeze.
103-3.5 PAINTING. The Contractor shall furnish all materials and labor for painting the beacon tower. The color scheme for the steel tower shall be five equal spaces of alternating orange and white paint.
a. Parts to be Painted. Tower parts (except those parts to be exposed to earth) shall be treated or primed before erection. All tower parts placed below ground level or within 12 inches above ground level shall be given two coats of approved asphalt paint.

Apply the proper consistency of paint uniformly. The finished paint shall be free from sags, holidays, and smears. Division lines between colors shall be sharply defined. Each coat of paint shall be given ample time to dry and harden before the next coat is applied. A minimum of four (4) days shall be allowed for drying on metal surfaces. Painting shall not be done in cold, damp, foggy, or dusty atmospheres, or when air temperature is below 40 °F, or started when the weather forecast indicates such conditions for the day.

All surfaces shall be cleaned before painting. The surfaces shall be dry and free from scale, grease, rust, dust, and dirt when paint is applied. Paint finishes damaged during shipping or erection shall be repaired in accordance with these Specifications or the manufacturer’s recommendations as applicable.

The number of coats of paint applied shall be per the following instructions:

a. Steel Towers, Galvanized. One priming coat of zinc dust-zinc oxide primer after erection and one body and one finish of white or orange paint (as required by the color scheme).

b. Steel Towers, Not Galvanized. One priming coat of corrosion-inhibiting primer and one body and one finish coat of white or orange paint (as required by the color scheme).

The above specified orange and white ready-mixed paints shall be thinned for the body coats per the manufacturer’s recommendations. In the absence of such recommendations, the following shall apply:

a. Body Coats. Add not more than 1/2-pint of turpentine to each gallon of ready-mixed paint for body coats.

b. Finish Coats. The ready-mixed paint shall be used as it comes from the container for finish coats.

METHOD OF MEASUREMENT
103-4.1 The quantity to be paid for under this item shall be the number of airport beacon towers installed as completed units in place, accepted, and ready for operation.
103-4.2 Refer to P-610 for requirements regarding all work and materials to place Portland cement concrete. 
BASIS OF PAYMENT

103 5.1 Payment will be made at the contract unit price for each completed and accepted beacon tower. This price shall be full compensation for removal of existing beacon tower; furnishing all materials and for all preparation, assembly, and installation of these materials, and for all labor, equipment, tools, and incidentals necessary to complete this item.
Portland cement concrete is subsidiary to L-103 items requiring its use.
Removal of existing beacon towers and foundations shall be subsidiary to the installation of beacon towers and no separate payment will be made.
Payment will be made under:
Item L103.010.____
____-feet Hinged Pole Beacon Tower - per each

Item L103.020.0000
Fixed Tubular Steel Tower - per each
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