
SECTION 16010 - ELECTRICAL GENERAL PROVISIONS
PART 1 - GENERAL
1.1 CONDITIONS AND REQUIREMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification

Sections, apply to this Section.

B. Provisions of this Section shall apply to all Sections of Division 16.
1.2 SCOPE OF WORK

A. Furnish and install all materials and equipment and provide all labor required and necessary to complete the work shown on the

drawings and/or specified in all Sections of Division 16 and all other work and miscellaneous items, not specifically mentioned,

but reasonably inferred for a complete installation, including all accessories required for testing the system.  It is the intent of the

drawings and specifications that all systems be complete and ready for operation.
1.3 CODE COMPLIANCE

A. All work and materials shall comply with the latest rules, codes and regulations, including, but not limited to, the following:

1. Occupational Safety and Health Act Standards (OSHA)

2. NFPA #70 - National Electric Code (NEC)

3.    ADA Standards - Americans with Disabilities Act

4.    ANSI/IEEE C-2 - National Electrical Safety Code

5.    NECA - Standard of Installation

6.    International Building Code

7.    International Fire Code

8.    International Energy Code

9.    NFPA #72 - Fire Code

10.  NFPA #101 - Life Safety Code

11.  All other applicable Federal, State and local laws and regulations.

B. Work to be executed and inspected in accordance with local codes and ordinances.  Permits, fees or charges for inspection or

other services shall be paid for by the contractor.  Local codes and ordinances are to be considered as minimum requirements

and must be properly executed without expense to the owner; but do not relieve the contractor from work shown that exceeds

minimum requirements.
1.4 CONDITIONS AT SITE

A. Visit to site is required of all bidders prior to submission of bid.  All will be held to have familiarized themselves with all

discernible conditions and no extra payment will be allowed for work required because of these conditions, whether specifically

mentioned or not.

B. Lines of other service that are damaged as a result of this work shall be promptly repaired at no expense to the owner to the

complete satisfaction of the owner.
1.5 DRAWINGS AND SPECIFICATIONS

A. All drawings and all specifications shall be considered as a whole and work of this Division shown anywhere therein shall be

furnished under this Division.

B. Drawings are diagrammatic and indicate the general arrangement of equipment and wiring.  Most direct routing of conduits and

wiring is not assured.  Exact requirements shall be governed by architectural, structural and mechanical conditions of the job.

Consult all other drawings in preparation of the bid.  Extra lengths of wiring or addition of pull or junction boxes, etc.,

necessitated by such conditions shall be included in the bid.  Check all information and report any apparent discrepancies before

submitting bid.
1.6 SAFETY AND INDEMNITY

A. Safety: The contractor shall be solely and completely responsible for conditions of the job site, including safety of all persons

and property during performance of the work.  This requirement will apply continuously and not be limited to normal working

hours.

B. No act, service, drawing review or construction review by the owner is intended to include review of the adequacy of the

contractor's safety measures in, on, or near the construction site.
1.7 PROJECT COMPLETION

A. Upon completion of all work and operational checks on all systems, the contractor shall request that a final construction

observation be performed.

B. The engineer shall compile a punch list of items to be completed or corrected.  The contractor shall notify the enigneer upon

completion of the items.
1.8  GUARANTEE

A. All work under this section shall be guaranteed in writing to be free of defective work, materials, or parts for a period of one (1)

year, except lamps, which shall be guaranteed for thirty (30) days after final acceptance of the work under the contract.

B. Repair, revision or replacement of any and all defects, failure or inoperativeness shall be done by the contractor at no cost to the
owner.

PART 2 - PRODUCTS
2.1 MATERIAL APPROVAL

A. The design, manufacturer and testing of electrical equipment and materials shall conform to or exceed latest applicable NEMA,

IEEE or ANSI standards.

B. All materials must be new and UL listed.  Materials that are not covered by UL testing standards shall be tested and approved by

an independent testing laboratory or a governmental agency, which laboratory shall be acceptable to the owner and code

enforcing agency.
2.2 SHOP DRAWINGS AND MATERIALS LIST

A. Submit shop drawings and materials lists as specified for review.  Four (4) copies of submittals shall be presented to the owner.
2.3 OPERATION AND MAINTENANCE MANUALS

A. Submit four (4) sets of Operation and Maintenance Manuals of equipment to owner.
2.4 RECORD DRAWINGS

A. Submit record drawings to owner.
PART 3 - EXECUTION
3.1 COORDINATION

A. Coordinate work with other trades to avoid conflict and to provide correct rough-in and connection for equipment furnished

under trades that require electrical connections.  Inform contractors of other trades of the required access to and clearances

around electrical equipment to maintain serviceability and code compliance.

B. Verify equipment dimensions and requirements with provisions specified under this Section.  Check actual job conditions before

fabricating work.  Report necessary changes in time to prevent needless work.  Changes or additions subject to additional

compensation, which are made without the authorization of the owner, shall be at contractor's risk and expense.
3.2 MANUFACTURER'S INSTRUCTIONS

A. Where the specifications call for an installation to be made in accordance with manufacturer's recommendations, a copy of such

recommendations shall at all times be kept in the job superintendent's office and shall be available to the owner.

B. Follow manufacturer's instructions where they cover points not specifically indicated on drawings and specifications.  If they are
in conflict with the drawings and specifications obtain clarification from the owner before starting work.

3.3 QUALITY ASSURANCE

A. The contractor shall insure that all workmanship, all materials employed, all required equipment and the manner and method of

installation conforms to accepted construction and engineering practices, and that each piece of equipment is in satisfactory

working condition to satisfactorily perform its functional operation.

B. Provide quality assurance tests and operational check on all components of the electrical distribution system, all lighting fixtures,

and special systems.
3.4 CUTTING AND PATCHING

A. Perform all cutting and fittings required for work of this section in rough construction of the building.

B. All patching of finished construction of building shall be performed under the sections of specifications covering these materials.

C. No joists, beams, girders or columns shall be cut by any contractor without obtaining written permission from the owner.
END OF SECTION 16010

SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification

Sections, apply to this Section.
1.2 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and

access space of other equipment.
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated

into the Work include, but are

not limited to, manufacturers specified.
PART 3 - EXECUTION
3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and

equipment to provide maximum possible

headroom consistent with these requirements.

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and

other nearby installations.

Connect in such a way as to facilitate future disconnecting with minimum interference with other items in the vicinity.

E. Right of Way:  Give to raceways and piping systems installed at a required slope.

F. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint

sealant appropriate for size, depth, and location of joint.  Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of

walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration

sleeves with firestop materials.

G. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in

coordination with roofing work.
3.2 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of

assembly.
3.3 FIELD QUALITY CONTROL

A. Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage and faulty work.

END OF SECTION 16050

SECTION 16060 - GROUNDING AND BONDING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1

Specification Sections,

apply to this Section.
1.2 SUMMARY

1. This Section includes methods and materials for grounding systems and equipment.
1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a

testing agency acceptable

to authorities having jurisdiction, and marked for intended use.

B. Comply with UL 467 for grounding and bonding materials and equipment.
PART 2 - PRODUCTS
2.1 CONDUCTORS

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or

authorities having

jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors:  ASTM B 3.

2. Stranded Conductors:  ASTM B 8.

3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor,1/4 inch in diameter.

4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.

5. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16

inch thick.
2.2 CONNECTORS

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for

applications in which

used, and for specific types, sizes, and combinations of conductors and other items connected.

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type,with at least two bolts.

1. Pipe Connectors:  Clamp type, sized for pipe.

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined

and installation

conditions.
2.3 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel; 5/8 by 120 inches in diameter.
PART 3 - EXECUTION
3.1 APPLICATIONS

A. Conductors:  Install stranded conductors , unless otherwise indicated.
B.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.

2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.

3. Connections to Ground Rods at Test Wells:  Bolted connectors.

4. Connections to Structural Steel:  Welded connectors.

END OF SECTION 16060

3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA
70:

1. Feeders and branch circuits.

2. Lighting circuits.

3. Receptacle circuits.

4. Single-phase motor and appliance branch circuits.

5. Three-phase motor and appliance branch circuits.

6. Flexible raceway runs.

7. Armored and metal-clad cable runs.

8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear,

switchboard,
or distribution panel to equipment grounding bar terminal on busway.

C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices

operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical

equipment.  Bond conductor to each unit and to air duct and connected metallic piping.

D. Water Heater:  Install a separate insulated equipment grounding conductor to each electric

water heater.  Bond conductor to heater units, piping, connected equipment, and components.

E. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other communication equipment,

provide No. 4 AWG

minimum insulated grounding conductor in raceway from grounding electrode system to each service location,

terminal cabinet, wiring

closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a

1/4-by-2-by-12-inch grounding bus.

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.
3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required

by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.

B. Ground Rods:  Drive rods until tops are 24 inches (50 mm) below finished floor or final grade,unless otherwise

indicated on drawings.

1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make

connections without exposing

steel or damaging coating, if any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and

located at least the same distance from other grounding electrodes, and connect to the service grounding electrode

conductor.

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed

through short lengths of conduit.

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not

transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a

bolted clamp.

E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main

service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding

conductors to main metal water service pipes, using a bolted clamp connector or by bolting a lug-type connector

to a pipe flange, using  one of the lug bolts of the flange.  Where a dielectric main water fitting is installed,

connect grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or sleeve to

conductor at each end.

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe

with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

F. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner

column and at intermediate exterior columns at distances not more than 60 feet(18m) apart.

I. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using a minimum of 20

feet (6 m) of bare copper conductor not smaller than No. 4 AWG.

1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within base of foundation.

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding

conductor below grade and connect to building grounding grid or to grounding electrode external to concrete.

SECTION 16072 - ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1

Specification Sections, apply to

 this Section.
1.2 SUMMARY

A. This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Seismic restraints for electrical equipment and systems.

3. Construction requirements for concrete bases.
1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. IMC:  Intermediate metal conduit.

C. NBC:  National Building Code.

D. OSHPD:  Office of Statewide Health Planning and Development.

E. RMC:  Rigid metal conduit.

F. SBC:  Standard Building Code.

G. Seismic Restraint:  A structural support element such as a metal framing member, a cable, an anchor bolt or stud, a

fastening device, or an assembly

 of these items used to transmit seismic forces from an item of equipment or system to building structure and to limit

movement of

item during a seismic event.

H. IBC:  International Building Code.
1.4 SUBMITTALS

A. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size

of electrical support component

used.

B. Coordination Drawings:  Show coordination of seismic bracing for electrical components with other systems and

equipment in the vicinity,

including other supports and seismic restraints.
1.5 QUALITY ASSURANCE

A. Support systems shall be adequate for weight of equipment including associated conduit and conducts.

B. Comply with seismic-restraint requirements in the UBC unless requirements in this Section are more stringent.
PART 2 - PRODUCTS
2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed under

this Project, with a minimum

structural safety factor of five times the applied force.
B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components for field assembly.

1. Approved Manufacturers:

a. Cooper B-Line; a division of Cooper Industries.

b. ERICO International Corporation.

c. Allied Support Systems; Power-Strut Unit.

d. GS Metals Corp.

e. Michigan Hanger Co., Inc.; O-Strut Div.

f. National Pipe Hanger Corp.

g. Thomas & Betts Corporation.

h. Unistrut; Tyco International, Ltd.

i. Wesanco, Inc.

2. Finishes:

a. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-3.

b. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to
MFMA-3.

c. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-3.

3. Channel Dimensions:  Selected for structural loading.

C. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with

9/16-inch- (14-mm-)

diameter holes at a maximum of 8 inches (200 mm) o.c., in at least 1 surface.

1. Approved Manufacturers:

a. Allied Support Systems; Aickinstrut Unit.

b. Cooper B-Line; a division of Cooper Industries.

c. Fabco Plastics Wholesale Limited.

d. Seasafe, Inc.

2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.

3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.

4. Rated Strength:  Selected to suit structural loading.

D. Raceway and Cable Supports:  As described in NECA 1.

E. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of

raceway or cable to be

supported.

F. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating

wedging plug or plugs

for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape of

conductor gripping pieces as

required to suit individual conductors or cables supported.  Body shall be malleable iron.

G. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black

and galvanized.

H. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building

surfaces include the

following:

1. Powder-Actuated Fasteners are not allowed.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened portland cement

concrete with tension, shear,

and pullout capacities appropriate for supported loads and building materials in which used.

a. Approved Manufacturers:

1) Cooper B-Line; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc

3) Hilti, Inc.

4) ITW Construction Products.

5) MKT Fastening, LLC.

6) Powers Fasteners.

3. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to MSS Type 18; complying with
MFMA-3 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for

attached structural element.

5. Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A 325.

6. Toggle Bolts:  All-steel springhead type.

7. Hanger Rods:  Threaded steel.

2.2 SEISMIC-RESTRAINT COMPONENTS

A. Rated Strength, Features, and Application Requirements for Restraint Components:

As defined in reports by an agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor:  Strength in tension, shear, and pullout force of components used shall be

 at least five times the maximum seismic forces to which they will be subjected.

B. Angle and Channel-Type Brace Assemblies:  Steel angles or steel slotted-support-system components;

with accessories for attachment to braced component at one end and to building structure at the other

 end.

C. Cable Restraints:  ASTM A 603, zinc-coated, steel wire rope attached to steel or stainless-steel thimbles,

brackets, swivels, and bolts designed for restraining cable service.

1. Approved Manufacturers:

a. Amber/Booth Company, Inc.

b. Loos & Co., Inc.

c. Mason Industries, Inc.

2. Seismic Mountings, Anchors, and Attachments:  Devices as specified in Part 2 "Support, Anchorage,

and Attachment Components" Article, selected to resist seismic forces.

3. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted

connections to hanger rod, of design recognized by an agency acceptable to authorities having

jurisdiction.

4. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for seismically rated rigid

 equipment mountings, and matched to type and size of anchor bolts and studs used.

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and

 steel sleeves designed for seismically rated rigid equipment mountings, and matched to type and size

of attachment devices used.
2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported

 equipment.

B. Materials:  Comply with requirements in Division 5 Section "Metal Fabrications" for steel shapes and plates.
PART 3 - EXECUTION
3.1 APPLICATION

A. Comply with NECA 1 for application of hangers and supports for electrical equipment and systems, except if

requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and

RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system,

sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.

1. Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable

 to authorities having jurisdiction.

2. Secure raceways and cables to these supports with two-bolt conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch (38-mm) and

smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening
raceways to trapeze supports.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 for installation requirements, except as specified in this Article.

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT may be supported by openings

through structure members, as permitted in NFPA 70.

C. Install seismic-restraint components using methods approved by the evaluation service providing required

submittals for component.

D. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so

strength will be adequate to carry present and future static and seismic loads within specified loading limits.

Minimum static design load used for strength determination shall be weight of supported components plus

200 lb (90 kg).

E. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical

items and their supports to building structural elements by the following methods unless otherwise indicated

by code:

1. To Wood:  Fasten with lag screws or through bolts.

2. To New Concrete:  Bolt to concrete inserts.

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on

solid masonry units.

4. To Existing Concrete:  Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts

may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater.  Do not use for

anchorage to lightweight-aggregate concrete or for slabs less than 4 inches (100 mm) thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts.

7. To Light Steel:  Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets,panelboards,

disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on

slotted-channel racks attached to substrate by means that meet seismic-restraint strength and anchorage

requirements.

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.
3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 5 Section "Metal Fabrications" for site-fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation  to support and

anchor electrical materials and equipment.

C. Field Welding:  Comply with AWS D1.1/D1.1M.
3.4 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS

A. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media

between anchor bolt and mounting hole in concrete base.

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide  resilient media

where equipment or equipment-mounting channels are attached to wall.

C. Restraint Cables:  Provide slack within maximums recommended by manufacturer.

D. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams,

upper truss chords of bar joists, or at concrete members.
3.5 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Make flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross

expansion and seismic-control joints, where adjacent sections or branches are supported by different structural

elements, and where they terminate with connection to electrical equipment that is anchored to a different structural

element from the one supporting them as they approach equipment.
END OF SECTION 16072

SECTION 16075 - ELECTRICAL IDENTIFICATION
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification

Sections, apply to this Section.
1.2 QUALITY ASSURANCE

A. Comply with ANSI A13.1 and ANSI C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.145.
1.3 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop

Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes,

standards, and 29 CFR 1910.145.  Use consistent designations throughout Project.

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be

applied.

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.
PART 2 - PRODUCTS
2.1 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and

cable size.
2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by

thermal transfer or equivalent process.

C. Aluminum Wraparound Marker Labels:  Cut from 0.014-inch-thick aluminum sheet, with stamped, embossed, or scribed legend,

and fitted with tabs and matching slots for permanently securing around wire or cable jacket or around groups of conductors.

D. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking nylon tie fastener.

E. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and polyester or nylon tie for attachment to

conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
2.3 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, configured for display on front

cover, door, or other access to equipment, unless otherwise indicated.

C. Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD "

electricalengineeringcompany

engineering 4 tomorrow

800 s. industry way, suite 350
meridian, idaho  83642
phone: 208.378.4450
fax: 208.378.4451
e2co project #: 16154

world wide web: e2co.com

©

FOR CITY REIVEW
NOT FOR CONSTRUCTION

©

E4.0
ELECTRICAL SPECIFICATIONS
NO SCALE

AutoCAD SHX Text
THESE DESIGNS AND DRAWINGS ARE THE EXCLUSIVE PROPERTY OF THINK ARCHITECTURE, PLLC, AND ARE NOT TO BE USED OR DUPLICATED WITHOUT PERMISSION. COPYRIGHT © 2016, ALL RIGHTS RESERVED. 2016, ALL RIGHTS RESERVED.2016, ALL RIGHTS RESERVED., ALL RIGHTS RESERVED.

AutoCAD SHX Text
Project Number

AutoCAD SHX Text
Revisions

AutoCAD SHX Text
Date

AutoCAD SHX Text
File Name

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Sheet Title

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
1

AutoCAD SHX Text
THESE DESIGNS AND DRAWINGS ARE THE EXCLUSIVE PROPERTY OF THINK ARCHITECTURE, PLLC, AND ARE NOT TO BE USED OR DUPLICATED WITHOUT PERMISSION. COPYRIGHT © 2016, ALL RIGHTS RESERVED. 2016, ALL RIGHTS RESERVED.2016, ALL RIGHTS RESERVED., ALL RIGHTS RESERVED.

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
405 S. 8th St, Suite 290 Boise, Idaho 83702 p: 208.685.2855 f: 208.685.2857 info@think-arch.com

AutoCAD SHX Text
16154 E40 E41 E42 E43.DWG

AutoCAD SHX Text
11/07/16   4:05:21 PM   THINK Christina Groso   4:05:21 PM   THINK Christina Groso4:05:21 PM   THINK Christina Groso   THINK Christina GrosoChristina Groso

AutoCAD SHX Text
NOVEMBER 8, 2016

AutoCAD SHX Text
1602

AutoCAD SHX Text
THE 27 ELM

AutoCAD SHX Text
AS NOTED

AutoCAD SHX Text
COVER SHEET

AutoCAD SHX Text
OREGON

AutoCAD SHX Text
REDMOND

AutoCAD SHX Text
NEW DEVELOPMENT

AutoCAD SHX Text
A HUNTER RENAISSANCE DEVELOPMENT


	Sheets and Views
	E4.0 - ELECTRICAL SPECIFICATIONS


