
	 SEQ CHAPTER \h \r 1Basic Electrical Requirements
	DOD TG 16050

	TECHNICAL GUIDE
	

	
	


1.
COORDINATION ISSUES:  (NOT USED)
2.
DESIGN ISSUES:
2.1
DOD Civil Defense Division Design Guidance:  The Civil Defense Division has accumulated past experiences from previous siren projects in the form of a design guide, DOD DC 2.1.1 “Civil Defense Siren Guidelines”.

3.
DRAWING NOTES:
3.1 Soil Conditions:  Consultant shall identify the soil type and terrain to be used as basis for siren pole concrete foundation design.  Provide note to require the Contractor to verify the subsurface soil type when excavating for the siren pole and require the Contractor to notify the Contracting Officer if subsurface conditions differ from that identified on the drawings.

3.2 Pole Length:  Consultant shall confirm the length of the wood (timber) pole required at each site.  If a pole of standard length must be shortened to suit the requirements of a particular site, provide a note to cut excess length of pole from the top of the pole and to termite treat the cut.
4.
STANDARD DRAWINGS: 

4.1
The typical timber pole foundation details are provided for use with a directional speaker array and an omni-directional (115 dB) speaker array.  Note that the dimensions and pole depth for each foundation is based on three soil types and installation on level grade.  If the soil type or grade of a particular siren pole location differs from that specified in the drawings, soil investigation and structural calculations will have to be prepared to determine the dimensions of the concrete foundation and pole depth appropriate for the particular site.  The foundation details are also based on use of solar power (no overhead lines) and normal temperatures (no extreme temperature variations).  The foundation detail drawings are as follows:

Standard drawings S1.1, S1.2, S1.3 and S1.4 are foundation details for the directional speaker array.

Standard drawings S2.1, S2.2, S2.3 and S2.4 are foundation details for the omni-directional speaker array.

5.
SPECIFICATION NOTES:
5.1
Electrical requirements differ for the various counties.  Modify specifications to match the requirements of the county in which the disaster warning system will be located.

6.
GUIDE SPECIFICATION: 
6.1
Section 16050 Basic Electrical Requirements
SPECIFIER’S NOTE:  Blue colored texts are Notes to the Specifier and should be completely deleted from the final text.  Where [red colored text in brackets] is shown in this specification section, insert wording, numbers, etc. as appropriate and delete brackets.  Where <Red colored text in brackets> is shown, choice is indicated.  Make the appropriate choice and delete the brackets.  Maintain footer notation in italics with the current version used.  (e.g. TG 16050 v07.03).
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CONCRETE:

o N

REBAR:
TIMBER

f'c=3000 psi at 28—day
ASTM A615, Grade 60

POLE SHALL BE CLASS H2 PER ANSI 05.1 - 2002

SEE TYPICAL POLE ELEVATION

DESIGN

WIND CRITERIA

SPEED. . veeeeeeeeeeeeeseeeseeseeeee 105 mph (ANSI/ASCE 7-98)
EXPOSURE.....cooreveeeeeesreereeenne D

IMPORTANT FACTOR................ 1.15

TOPOGRAPHIC EFFECTS.......... 1.0 (NEGLECTED)

SOIL TYPE:

CLAY — SOIL CLASSIFICATION CL, ML, MH & CH

SANDY GRAVEL — SOIL CLASSIFICATION GW & GP

ROCK — SOIL CLASSIFICATION Sedimentary and Foliated Rock
BED ROCK — SOIL CLASSIFICATION Massive Crystalline Bedrock
REFERENCES: 1997 UBC, TABLE 18-1-A

SOIL SURVEY OF ISLANDS OF KAUAI, OAHU, MAUI,
MOLOKAI, AND LANAI, STATE OF HAWAIl BY U.S. DEPT
OF AGRICULTURE, SOIL CONSERVATION SERVICE,
AUGUST 1972,

SIREN DATA:

DSA6 SPEAKER ARRAY WT = 125 LB/EA x 4 EA = 500 LB
HORIZONTAL PROJECTED AREA = 6 FT x 1.83 FT x 3 EA = 33 SF

"SIREN WEIGHTS AND DIMENSIONS ARE MAXIMUM APPLICABLE TO THESE
DETAILS. WHEN THE SIRENS CHARACTERISTICS EXCEED THE WEIGHTS OR
DIMENSIONS SHOWN ABOVE, SUBMIT DESIGN CALCULATIONS AND SHOP
DRAWINGS, STAMPED AND SIGNED BY A REGISTERED STRUCTURAL
ENGINEER, [NDICATING FOUNDATION AND POLE DESIGN FOR THE
SPECIFIC SIREN PROPOSED TO BE FURNISHED FOR APPROVAL".
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SOIL TYPE (REF. 1997 UBC, TABLE 18-I-A):
CLAY — SOIL CLASSIFICATION CL, ML, MH & CH
SANDY GRAVEL — SOIL CLASSIFICATION GW & GP
ROCK — SOIL CLASSIFICATION Sedimentary and Foliated Rock
BED ROCK — SOIL CLASSIFICATION Massive Crystalline Bedrock
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SECTION 16050 – BASIC ELECTRICAL REQUIREMENTS

PART 1 – GENERAL

1.01
SUMMARY


A.
Section includes electrical systems.

1.02
RELATED WORK SPECIFIED IN OTHER SECTIONS

A.
Section 02285 – TERMITE CONTROL BARRIER SYSTEM.

B.
Section 16700 – DISASTER WARNING SYSTEM
1.03
PAYMENT PROCEDURES

A.
Permits, Tests and Inspections: Apply, secure and pay for all required permits, fees, licenses, tests, inspections and royalties necessary to accomplish the work.  Schedule and coordinate required tests and inspections.
1.04
GENERAL DESCRIPTION OF WORK


A.
The work covered by this section of the specifications consists of furnishing all labor, equipment, tools, and materials, and performing all operations in connection with the installation of all electrical work, and all other work specified or required in connection with the installation of all disaster warning systems in strict accordance with these specifications and the applicable drawings, and subject to the terms and conditions of the contract.


B.
The electrical installation shall comply with the applicable provisions of the latest edition of the National Electrical Code, the National Electrical Safety Code, and all local rules and ordinances applying to such installations.  All electrical materials shall be new and as approved by the Underwriters’ Laboratories, Inc.


C.
The contract drawings indicate the extent and general arrangement of the conduit and wiring systems.  If any departures from the contract drawings are deemed necessary by the Contractor, details of such departures and the reasons therefore shall be submitted as soon as practicable, and within 15 days after award of the contract, to the Contracting Officer for approval.  No such departures shall be made without the prior written approval of the Contracting Officer.

1.05
SUBMITTALS

A.
Submit under provisions of Section 01330 – SUBMITTAL PROCEDURES.


B.
Shop Drawings:  Contractor shall submit shop drawings for the following:



1.
Raceways, wires and hardware

2. Ground rods

3. Poles

PART 2 – PRODUCTS 

2.01
STANDARD PRODUCTS

A.
Unless otherwise authorized in writing by the Contracting Officer, all new electrical materials to be furnished under this specification shall be the standard products of manufacturers regularly engaged in the production of such equipment and shall be the manufacturer’s latest standard design.

2.02
WIRING SYSTEM
A. Wiring:  Wiring shall be installed in rigid polyvinyl chloride (PVC) conduit, Schedule 80.  Metal conduit is not acceptable.  The conduit system shall be installed in accordance with the applicable provision of the National Electrical Code (NEC).  Exposed runs of conduit shall have fasteners spaced not more than four feet apart.

B. Conduit mounting straps, clamps, screws, or lag bolts shall be stainless steel, Type 316.

C. Conductors shall be copper, thermoplastic insulated Type THWN or XHHW,    No. 12 AWG minimum.  No. 8 AWG and larger shall be stranded.

2.03
GROUNDING

A.
Grounding and bonding shall, as a minimum, be in accordance with the NEC.  Neutral conductor and non-current carrying metallic parts of equipment, steel framing, and metallic raceway systems shall be grounded.  All grounding conductors shall be copper.  Grounding conductor sized per NEC shall be provided in all conduit runs.

B. Siren Grounding:  A bare solid copper ground conductor not less than No. 2 AWG shall be extended from the neutral/ground bus in the equipment cabinet to a 10-foot ground rod made of 3/4-inch copper clad steel.

2.04     POLES
A.    Poles shall be Class H2 and shall be of the lengths as indicated on the drawings.  Poles shall be fully pressure treated Douglas Fir, southern pine, or western red cedar, at the option of the Contractor.  Poles shall conform to the requirements of ANSI O5.1 and O5.1c.  Provide wood poles machine trimmed by turning.  Poles must be gained, bored, and roofed before treatment.  Poles shall be full-length pressure treated for termites in accordance with AWPA C4, American Wood Preservative Association standard for Preservative Treatment by Pressure Processes.  Poles shall be branded by the manufacturer with his mark and date of treatment, height and class of pole, wood species, preservation code, and retention.  Place the brand so that the bottom of the brand or disc is 10 feet from the pole butt for poles up to 50 feet long and 14 feet from the pole butt for poles over 50 feet long.

The minimum dimensions of Class H2 poles are listed below:







Minimum

Minimum







Circumference

Circumference






Length
6 ft. from

at Top

Type of Pole


(feet)
Butt (inches)

(inches)

Douglas Fir & Southern

40                      46.0

31

Pine (Fiber stress 8,000
45

48.5

31

pounds per sq. in.)

50

50.5

31






55

52.5

31






60

54.0

31

Western Red Cedar

40

51.0

31

(Fiber stress 6,000

45

53.5

31

pounds per sq. in.)

50

55.5

31






55

57.5

31






60

59.5

31


B.
Poles shall be notched ½” deep to accept the siren control unit and the battery unit channel iron mounting bracket.  Notch shall be termite treated.

PART 3 – EXECUTION

3.01
POLE SETTING

A.
Pole shall be firmly set in concrete foundation and collar as indicated on the drawings.  Poles shall be set to the minimum depths indicated on the contract drawings.  Drawings indicate soil type apparent at the siren site.  During excavation, the Contractor and Contracting Officer shall confirm soil type.  If subsurface soil conditions do not match soil type indicated on the contract drawings, the Contractor shall obtain directions from the Contracting Officer before proceeding with the work.


B.
When setting poles, the holes shall be dug of ample size to permit the installation of the pole, concrete foundation and collar, to the dimensions indicated on the contract drawings.  Over-excavation shall be filled with concrete, not backfilled with dirt.  Pole base shall be protected with termite control barrier mesh.  During installation of the concrete foundation and collar, the pole shall be carefully aligned in a vertical and plumb position and firmly braced and held in this position until the concrete has set sufficiently to maintain the pole in a vertical position without injury to the concrete, a minimum of 7 days.  The concrete shall be placed in the hole in layers not exceeding six inches, and each layer shall be thoroughly rodded and tamped before the next layer is placed in.  The concrete collar shall be built up slightly above grade and sloped slightly away from the base of the pole in all directions in order to provide drainage away from the pole.  The termite control barrier mesh shall extend a minimum of six inches above the top of the concrete collar.


C.
New pole locations shall be checked for existing utilities prior to installation.   Sites shall be toned prior to pole installation to determine the exact location of existing underground utilities.  Any damage done to existing utilities shall be paid for by the Contractor and at no cost to the State.

3.02
INSTALLATION OF DISASTER WARNING SYSTEM


A.
Disaster warning system devices (siren speaker array, control cabinet, battery cabinet, solar panel, antenna, etc.) shall be securely fastened to mounting brackets or assemblies by means of stainless steel through-bolts or lag screws, as appropriate, in a manner prescribed or approved by the device manufacturer.

3.03
POLE LINE AND OTHER HARDWARE

A.
Pole line and other rough hardware, such as bolts, nuts, washers, eyebolts, nails, etc., shall be stainless steel.  All hardware in contact with aluminum shall be stainless steel.  Suitable washers shall be installed under bolt heads and nuts on wood surface.  Washers used on through-bolts and double aiming bolts shall be approximately 2-1/4 inches square and 3/16-inch thick.  Install all nuts wrench tight.


B.
Secure conduits on siren poles with stainless steel conduit clamps or straps, and stainless steel screws.

3.04
PADLOCKS
SPECIFIER’S NOTE:  Select the paragraph on padlocks that corresponds to the County the project is located in and edit the following accordingly.

Use for Hawaii, Kauai and Oahu (Honolulu) County:

<A.
Provide three (3) padlocks and two (2) keys for each new siren site.  Padlocks shall be “Master 4BD-MAR” with brass shank and keyed to “Master 0334”.  The Contractor shall deliver the required padlocks and keys to the State Civil Defense Division prior to final inspection.

B.  All locks shall be keyed alike for the county.>

Use for Maui County:

<A.
Provide three (3) padlocks and two (2) keys for each new siren site.  Padlocks shall be “Master 4BD-MAR” with brass shank and keyed to “Master 3609”.  The Contractor shall deliver the required padlocks and keys to the State Civil Defense Division prior to final inspection.

B.  All locks shall be keyed alike for the county.>

3.05
WIRING INSTALLATION


A.
Belled-end of conduits shall be installed facing downward to prevent the entry of water through a poorly made field joint.

B.
Straight-end couplings shall be sealed to prevent moisture infiltration.


C.
A LB fitting without gasket shall be provided at the bottom of the conduits to allow any water which might enter and accumulate within the conduit to drain out.


D.
Conduit penetration shall be through the bottom of the siren control cabinet.  Conduit penetrations shall be sealed to prevent the entry of battery gases and moisture.


E.
Conduit penetrations into the battery cabinet are allowed through the top of the cabinet.


F.
Weatherheads shall be installed with sufficient bend and sealed to prevent moisture infiltration.


G.
Provide adequate drip loop at weatherheads to prevent water entry.

3.06 GROUNDING

A. Siren Grounding:  The ground rod at each siren pole shall be installed approximately three feet out from the base of the pole.  Ground rod may only be driven when soil conditions are dirt and/or sand.  For other conditions, install rod by drilling and backfilling.  After installation is complete, the top of the ground rod shall be approximately one foot below finished grade.  The ground conductor shall be installed in one continuous length without splices or joints.  Connections to the ground conductor shall be made with solderless connectors.  The ground conductor shall be protected by a Schedule 80 PVC conduit from the finished grade to the siren equipment cabinet, and throughout the communication space.

B. Test grounding system to ensure continuity, and that resistance to ground does not exceed 25 ohms as measured by three-point potential method.  Test each ground rod for resistance to ground before making connections to rod and after rods are bonded together.  Make measurements in dry weather, not earlier than 48 hours after rainfall.  Add ground rods and make corrections as required.  Submit written results and indicate location of rods and soil conditions.

SPECIFIER’S NOTE:  Coordinate demolition requirements with the Civil Defense Division, including verification of items to be salvaged, and edit the following accordingly.

<3.07
DEMOLITION OF EXISTING DISASTER WARNING SYSTEMS

A.
Demolish existing disaster warning systems as indicated on the drawings.


B.
Remove all disaster warning system devices, including siren speakers, controls with cabinets, batteries with cabinets, radio equipment, antennas, etc. for salvage.  The Contractor shall document the physical condition of the equipment prior to removal and transportation.  The Contractor shall deliver the equipment to the State of Hawaii, Department of Defense, Civil Defense Division, Radio Maintenance Shop at 3949 Diamond Head Road, Honolulu, Hawaii.

C. Remove and dispose of all conduit, wires, and ground rods.


D.
Existing Wood Pole Without Concrete Base:  Existing wood poles without concrete bases shall be removed completely.


E.
Existing Wood Pole With Concrete Base:  Break and remove existing wood poles and concrete bases to a minimum of 2 feet below finish grade.


F.
Fill holes with 12 inches of crushed gravel and 12 inches of top soil.  Grass to match adjacent landscaping.>
3.08
OUTAGES

A.
Schedule all work to minimize power and disaster warning system outages.  Contractor shall submit request for outages in writing to the Contracting Officer for coordination with the State and County Civil Defense Agencies at least thirty days in advance.  Contractor shall coordinate with local electric utility company as required.

END OF SECTION
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