STATEMENT OF WORK
for
ERECT HDX-689 FTS ANTENNA TOWERS at B4720

NOTE:  
DIVISION 1 – GENERAL CONDITIONS

1.1 SCOPE:  Provide all Engineering, materials, equipment, labor and related work to Erect 6 HDX-689 Flight Termination System (FTS) Antenna Towers (GFE) at Bldg. 4720 at NASA Dryden Flight Research Center (DFRC), Edwards AFB, 93523-0273. The work is to include:  graded access road, concrete caisson foundations and integral slab, concrete pads and walkways for cable restraint system, 20’ high elevated steel work platform and access bridge, cable trench into B4720, antenna grounding system,  erection of six Government-furnished HDX-689 retractable antenna towers; and miscellaneous related work.  The work will include using the attached  SOW, catalog cuts, and sketches to produce  a final, biddable set of construction documents, including drawings, specification, and cost estimate.   
1.2 CONTRACT DRAWINGS:  The following Drawings shall be included in this Contract, and describe the project more particularly in detail:

EDM-1679-1
Location Plan & Title Sheet

EDM-1679-2
Site Plan, Grading & Drainage

EDM-1679-3
Civil Details

EDM-1679-4
Foundation and Slab Plan

EDM-1679-5
Concrete Structural Details

EDM-1679-6
Steel Work Platform Plan & Elevations
EDM-1679-7
Steel Work Platform & Bridge Structural Details

EDM-1679-8
Electrical Plan

EDM-1679-9
Electrical & Grounding Details

EDM-1679…Others as required to describe the work
1.3 GOVERNMENT FURNISHED EQUIPMENT (GFE):

6 each:  Motorized Retractable Antenna Tower Model #HDX-689
6 each:  Steel base plate units

72 each:  Foundation anchor bolts 1 1/8” diameter by 27.5” long
6 each:  Cable retractor units (TBD-not yet at Dryden)

1.4 GENERAL REQUIREMENTS:  See attached Section 01010D – General Requirements.
1.5 GENERAL SAFETY REQUIREMENTS:  See attached Section 01411D – General Safety Requirements.
DIVISION 2 – SITEWORK & DEMOLITION

2.1 SITE PREPARATION: Construct an earthen pad for the tower slab, dead-level, at lines and grades as shown on the Drawings. Construct all-weather service access road to tower and retractor slabs.
2.2 GEOTECHNICAL INVESTIGATION: Provide geotechnical investigation to better understand building site geology and soil bearing capacities of native foundation materials.  Also precisely locate existing sewer drain field.  

2.3 RELOCATE SEWER LEACH LINES?:  After further site survey, the existing two sewer leach lines may actually fall within the tower caissons.  If that is the case, relocate the existing sewer distribution box and install new leach lines to the new location shown on the Drawings.
2.4 EXCAVATE CAISSONS:  From the top of the access road grade, drill or excavate six caisson foundations, 66” diameter to the solid granitic bedrock below.  Blasting is not allowed on this site.  The scope of this contract includes all rock removal that can be accomplished with a jackhammer unit mounted on a 5/8 cubic yard rubber-tired back hoe.
2.5 MISCELLANEOUS DEMOLITION:

A. Saw cut the asphalt paving and concrete curb (two cuts) across the south-side driveway between B4720 and the guard rail (for 18” wide by 12” deep cable trench.
B. Core drill four 4” diameter holes below the raised access floor and into the new cable trench.
C. Remove 4.0’ to 5.0’ of steel guard rail at the new bridge.
DIVISION 3 – CONCRETE
3.1 SUBMITTALS:  Prior to placement of any concrete, submit to the Contracting Officer and receive Government Approval for the Concrete Mix Design for all ready-mix concrete products.
3.2 CAISSON ANCHORAGE:  Drill min. 1” diameter holes at 24” o/c minimum 12” deep into bedrock below caissons as shown on Drawings.  Epoxy grout in #6 deformed rebars dowels for attachment to steel reinforcement for concrete caisson foundation.
3.3 FORMING:  Form up concrete caisson caps, cable trench, utility pads and sidewalks to lines and grades as shown on the Drawings.
3.4 STEEL REINFORCEMENT:  Shall be standard deformed rebars.  For #4 and smaller, Fy = 40ksi; for #5 and larger, Fy = 60 ksi.  All bar laps shall be minimum 40 bar diameters.

3.5 EMBEDDED ITEMS:  Construct bolt templates and precisely set antenna anchor bolts as shown on Drawing #A-200080.
3.6 CONCRETE MATERIALS:  Shall be ready-mix.  Fc = 3,000 psi minimum at 28 days; slump = 2” to 4”; air entrainment is not required.

3.7 CONCRETE PLACEMENT:  In caissons, place in lifts not exceeding 12”, with mechanical vibration.

3.8 CONCRETE FINISH:  Top of caissons and tower slab shall be dead-level.  Caissons, equipment pads and sidewalks shall have light broom finish.  Exposed sides of caissons shall have sack-rubbed finish.
DIVISION 4 – MASONRY:  None
DIVISION 5 – METALS
5.1 CABLE TRENCH COVER:  Shall consist of galvanized angle side frames with concrete anchor studs or lugs; and traffic-rated, galvanized steel grating approximately 20” wide.
5.2 WORK PLATFORM & ACCESS BRIDGE PRIMARY FRAMING MEMBERS:  Shall be structural steel sections and sizes at shown on the Drawings.  Deliver to site with hot-dipped galvanized finish.
5.3 SECONDARY FRAMING MEMBERS:  Shall be minimum 16 gage hot-rolled galvanized C-sections, sized and detailed as shown on the Drawings.
5.4 STEEL DECKING:  Shall be galvanized steel hot-rolled interlocking safety grating capable of supporting a 100 psf live load;  1.5” channel height is preferred to retain side safety toe kick rail clearance.  Provide Grate-Lock #MG91514 or #MG61518, or approved equal.  If 2.5” channel height is provided, use Grate-Lock #MC122518, or approved equal.
5.5 SAFETY RAILING:  May be steel or non-metallic.  In either case, it shall be minimum 42” high above work surface, withstand a 200 pound static force along the top rail at all points, and be painted safety yellow color.  Provide along all edges of access bridge and work platform, except no railing at south side tower assemblies.
DIVISION 6 – WOOD & PLASTICS
6.1
SAFETY RAILING NON-METALLIC OPTION:  See SOW 5.5 above.
DIVISION 7 – THERMAL & MOISTURE PROTECTION:  None
DIVISION 8 – DOORS & WINDOWS:  None
DIVISION 9 – FINISHES

9.1 EXTERIOR PAINTING:  Provide field touch-up of any damaged or cut steel sections with two coats of Cold-Galv or approved equal.  Hand rails shall be painted bright safety yellow with two coats of Rustoleum exterior enamel, or approved equal.
DIVISION 10 – SPECIALTIES:  None
DIVISION 11 – EQUIPMENT
11.1   CRANK-UP ANTENNA TOWERS:  Erect six each Government-furnished/Contractor-installed crank-up towers model #HDX-689, manufactured by U.S. Tower Corporation of Visalia, CA.  Set on top of caisson foundations, and install in accordance with the Manufacturer’s published installations.  Copy is attached.
11.2    ANTENNA CABLE RETRACTOR UNITS:  Erect six each Government-furnished/Contractor-installed antenna cable retractor units.  NASA forces will install the antenna cables.
DIVISION 13 – SPECIAL CONSTRUCTION:  None

DIVISION 15 – MECHANICAL:  None
DIVISION 16 – ELECTRICAL

16.1 GENERAL:  All electrical work shall comply with the National Electric Code, latest edition.

16.2 CONDUIT:  All circuits shall be installed in electrical metallic tubing (EMT), except connections to motors and vibrating or movable equipment and structures shall be in flexible water-proof metallic conduit, all minimum 3/4” diameter. 2” buried conduit to cable retractor units, 2 runs to each, with risers.
16.3 BOXES:  All external boxes shall be NEMA 3R weatherproof.
16.4 CONDUCTORS:  Shall be THHN or TWHN, minimum #12 AWG.
16.5 ANTENNA CABLE TRAYS:  Shall be galvanized steel or non-metallic, 18” wide by 12” deep, with support and connection system to the work platform and bridge structure, below the deck grating.  Provide wide-sweep tee where the access bridge meets the work platform.  See WATR team for precise location of cable trays.
16.6 CONNECT UP ANTENNA TOWER HOIST MOTORS:  GFE antennas are furnished with attached GFE electric ?? horsepower hoist motors, 120 volt/1 phase/?? amp current, with SO power cords.  The Contractor shall connect these motors to Contractor-furnished weather-proof 20 amp commercial grade duplex receptacles (GFCI?) mounted to the tower and close to the motor.
16.7 GROUNDING SYSTEM:  The A-E shall design a grounding system that uses either UFER grounds in the concrete foundation, or driven ground rods.  Each of the antenna towers, the work platform and bridge, and each of the retractor cable units must be direct grounded with bare copper cable, size TBD.
16.8 LIGHTING FIXTURES:  The customer shall specify, and the A-E design a system of outdoor light fixtures to provide safety platform lighting and emergency maintenance lighting.

16.9 LIGHTNING PROTECTION:  ??TBD 
End of Statement of Work

