
SECTION 00910 - ADDENDUM NUMBER 1

PARTICULARS

1.01 DATE: February 3, 2014

1.02 PROJECT: Gibbes Green Historic Facilities Renovation - Petigru College Sitework

1.03 OSE PROJECT NUMBER H27-9835-PD-C

1.04 GMK PROJECT NUMBER: 13031.01

1.05 OWNER: University of South Carolina

1.06 ARCHITECT: GMK Associates, Inc.

TO:  PROSPECTIVE BIDDERS

2.01 This Addendum forms a part of the Contract Documents and modifies the Bidding Documents 
dated January 15, 2014, with amendments and additions noted below.

2.02 Acknowledge receipt of this Addendum in the space provided in the Bid Form.  Failure to do so 
may disqualify the Bidder.

2.03 This addendum constists of 2 pages and the following attachments:

A. Drawings:
1. C2 - SITE AND WATER PLAN
2. C3 - PHASE 1 AREAS AND PEDESTRIAN PATHWAYS PLAN

3. C4 - PHASE 2 AREA AND PEDESTRIAN PATHWAYS PLAN
4. E1.0 - ELECTRICAL SITE PLAN

B. Specifications
1. TABLE OF CONTENTS

2. SECTION 16010 - GENERAL ELECTRICAL REQUIREMENTS
3. SECTION 16060 - GROUNDING AND BONDING
4. SECTION 16075 - ELECTRICAL IDENTIFICATION

5. SECTION 16097 - ELECTRICAL DEMOLITION
6. SECTION 16123 - BUILDING WIRE AND CABLE
7. SECTION 16131 - CONDUIT

8. SECTION 16138 - BOXES
9. SECTION 16520 - EXTERIOR LUMINAIRES

C. Pre-Bid Conference Sign In Sheet

CHANGES TO THE PROJECT MANUAL

3.01 TABLE OF CONTENTS

A. Delete "SECTION 16155 - EQUIPMENT WIRING" from the listing. 

B. Add "SECTION 00910 - ADDENDUM NUMBER 1" to the listing.

3.02 Delete the following section in its entirety:

A. SECTION 16155 - EQUIPMENT WIRING
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3.03 Replace the following sections in their entirety:

A. SECTION 16010 - GENERAL ELECTRICAL REQUIREMENTS

B. SECTION 16060 - GROUNDING AND BONDING

C. SECTION 16075 - ELECTRICAL IDENTIFICATION

D. SECTION 16097 - ELECTRICAL DEMOLITION

E. SECTION 16123 - BUILDING WIRE AND CABLE

F. SECTION 16131 - CONDUIT

G. SECTION 16138 - BOXES

H. SECTION 16520 - EXTERIOR LUMINAIRES

CLARIFICATIONS

4.01 Q: Is the contractor responsible for tap fees for the new fire hydrant at the west end of the 
building?

A. A: No.  The owner will pay all tap fees.

4.02 Q: Will there be construction fencing on the project to sepatate pedestrian traffic from 

construction areas?

A. A: Yes.  Construction fencing should be located as indicated on revised sheets C3 and C4 

attached.

4.03 Q: Will the owner provide supplemental parking for the contractor during Phase 2 of work?

A. A: The owner will provide 5 parking spaces in either the Pendleton St. or Senate St. garage 

during phase 2 of the work.

4.04 Additional Clarifications

A. Contractors shall present questions to architect (jsimons@gmka.com) via email by no later 
than 5:00 pm, February 12, 2014.

B. The last addendum will be issued by 5:00 pm, February 14, 2014.

C. Documents are available to the contractors through the University's website 
(purshasing.sc.edu) only.

END OF ADDENDUM NUMBER 1
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SECTION 16010 - GENERAL ELECTRICAL REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Work included in these specifications and included on the drawings shall include furnishing 
all labor, materials, supplies, and equipment to perform all work required including cutting, 

channeling, chasing, excavating and backfilling, demolition (if any) to install a complete 
and working electrical system(s) in accordance with these sections of the specifications and 
the accompanying drawings. This shall include all required preparation work, demolition, 

raceways, coordination, etc. required to install the electrical system.

B. It is recognized that separate subcontracts may be instituted by the General Contractor or the 

Division 16 Contractor with other contractors and/or suppliers.  It is the responsibility of the 
Division 16 Contractor to completely inform, coordinate and advise those subs as to all of 

the other requirements, conditions and information associated with providing and installing 
the total job.

C. The electrical work shall include, but in no way be limited to the following:
1. Raceways Systems

a. Power

b. Lighting
c. Voice/Data

2. Empty Raceways

3. Electrical Distribution System
4. Lighting Systems

a. Exterior
5. Power Systems

a. Exterior

6. Electrical Demolition

1.02 RELATED SECTIONS

A. Drawings and specifications including General Conditions, Supplementary Conditions and 
Division 1 specification sections, apply to work of this and all sections in Division 16.  

Division 16 General Provisions described in this section apply to all sections of Division 16.

1.03 REFERENCES

A. The Contractor is responsible for obtaining all required permits and complying with the 
current editions, or the editions referenced in the other individual sections of these 

specifications,  of all applicable National (NEC, IBC, NFPA), State, County, and Municipal 
codes and regulations.  This shall include, but not be limited to, the following:
1. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.

2. NFPA 70 - National Electrical Code; National Fire Protection Association.
3. NFPA 72 - National Fire Alarm Code; 

4. Americans with Disabilities Act (ADA).
5. International Building Code (IBC); 
6. International Fire Code; 

B. Unless noted otherwise, the contractor shall comply with the latest edition and update of any 
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and all codes and standards.

C. Compliance with Underwriters Laboratories:  All products installed under the contract shall 
have the Underwriters Laboratories (UL) label where such marking is available.  Products 
which are not UL labeled will not be acceptable if labeled products are available from 

another approved manufacturer.

D. The above listed requirements are required of the electrical contractor by this contract 

whether these requirements are shown on the drawings, mentioned in the specifications or 
not.

E. All work and equipment installed that does not comply with the codes and standards noted 
above shall be corrected and/or replaced (at engineer's option) at no cost to the Owner.

F. The contractor(s) shall submit all items necessary to obtain all required permits to the 
appropriate Federal/State/County/City agencies, obtain all required permits, and pay for any 

and all required fees.

1.04 DEFINITIONS

A. Concealed - Embedded in masonry or installed within other building elements including but 
not necessarily limited to crawl spaces, spaces above ceilings, in walls, in chases, shafts .  It 

shall also inlcude conduit installed in the ground beneath a floor slab.  Not visible.

B. Exposed - Installed in such a manner that it can be seen.  All exposed materials shall be 

installed in a neat manner.  If in the engineer's opinion the installed materials are not 
installed in a neat manner, it shall be removed and reinstalled (at the Contractor's expense) 
to the satisfaction of the engineer, all at no increase cost to the Owner.

C. Furnish - When used in the Division 16 plans and/or specifications the word "furnish" shall 
mean to purchase a piece of equipment or material and to have said equipment/material 

transported to the project site (or other location if so directed).  All items to be furnished 
shall include any and all mounting hardware, support, and accessory required for installation 

and proper operation.  Unless otherwise noted, when a piece of equipment or material is to 
be furnished by the contractor, it shall also be installed.

D. Provide - When used in the Division 16 plans and/or specifications the word "provide" shall 
mean to furnish and install complete and ready for use and to put into operation.  Include 
any and all options, accessories, and mounting/installation hardware required for a complete 

and operating system or element of the electrical system.

E. Install - When used in the Division 16 plans and/or specifications the word "install" shall 

mean to unload and transport the equipment/material to the installation point of the job site.  
Any and all mounting hardware (whether specified or called for by name / model number, or 
not) shall be included.  Perform every operation necessary, including any and all final 

adjustments, etc. required for proper operation.

F. Controlled – When used in the Division 16 plans and/or specifications, the word 

“controlled” shall mean to govern delivery of operating voltage or power to equipment or 
systems by means of, but not limited to, feeders, disconnects, breakers, switches, starters, 

etc..

1.05 COORDINATION OF WORK IN OTHER SECTIONS
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A. The Division 16000 contractor is responsible for including any and all work related to the 
electrical that is noted in any part of the specifications or any part of the drawings, including 

Divisions 1, 15 and any other sections.

B.  If any piece of equipment is shown on any part of the drawings ("A" (Architectural) 

drawings, "M" (Mechanical) drawings, "P" (Plumbing) drawings, or "E" (Electrical) 
drawings), it is the responsibility of the Division 16 Contractor to furnish and install 
electrical service as required to that equipment.  Do a complete review of all contract 

documents and include electrical service for all such equipment whether or not it is also 
shown in Electrical documents.  Electrical service shall comply with all requirements of the 

equipment shop drawings and all codes.

C. The Division 16 Contractor will supply power to equipment at the voltage indicated on the 

Division 16 drawings.  The Division 16 Contractor and all other contractors will be held 
responsible for coordinating the equipment voltages, control equipment, wiring, and 
locations and type of terminations/connections and/or disconnects required to comply with 

the National Electrical Code, International Building Code, all local codes, and the 
equipment manufacturer's requirements.  If equipment is furnished to the project at a 
voltage other than that shown on the Division 16 drawings, the contractor supplying the 

equipment and all other subcontractors will be held responsible for making any necessary 
adjustments to correct the conflict, to the satisfaction of the Electrical Engineer.

1.06 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS (CONTRACT 
DOCUMENTS):

A. Refer to the section of the specifications which cover General Conditions, Division 1, and 
Instructions to bidders.  These sections and their requirements are a part of this contract and 

are binding on this section of the work.

B. Electrical Drawings are diagrammatic in nature except where specific dimensions, or 

specific details are shown on the electrical, mechanical, or architectural drawings.  The 
Electrical Contractor shall refer to other drawings for exact locations of equipment, building 
dimensions, architectural details and conditions affecting the electrical work; however, field 

measurements take precedence over dimensioned drawings.  The Electrical Contractor shall 
provide all labor and materials and all incidental elements; junction and pull boxes, filters, 
pull wires, connectors, support materials, fuses, disconnect switches, lamps, and labels, to 

install, connect, start-up and result in a complete and working system in accordance with 
the drawings and specifications.  Unless noted otherwise on the plans or in these 
specifications, all final connections are the responsibility of the Division 16 Contractor.

C. In order to show the electrical work required under this contract on the drawings, it is 

necessary to utilize symbols and schematic diagrams/details.  These symbols and schematic 
diagrams/details do not have any dimensional significance nor do they delineate every item 
required for the intended installations.  The work shall be installed in accordance with the 

intent diagrammatically expressed on the drawings, and in conformity with the dimensions 
indicated on the final architectural and structural working drawings and on equipment shop 
drawings.  No interpretation shall be made from the limitations of symbols and diagrams 

that any elements necessary for complete work are excluded.  

D. When the details of specific and/or general installation requirements show specific 

dimensioning and/or positioning requirements of the items to be installed, these dimensions 
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shall be field verified and followed.  It is the intent of these details to only establish the 
general feasibility of the work required.  These details in no way delete, reduce, or 

substitute the requirement of field coordination for the indicated work.

E. The contractor is responsible for coordinating the installation of all electrical work with the 

work of other contractors and/or trades.  This contractor shall refer to the other drawings 
(demolition, site, civil, architectural, kitchen, structural, plumbing, mechanical, etc.) to 
assure that the installed electrical work is installed in a coordinated fashion.  Conflicts on 

installation work due to the lack of proper coordination of this contractor shall result in the 
work being removed and coordinated and properly reinstalled at no increase cost to the 

Owner.  Report to the Engineer any and all discrepancies that the contractor(s) find in the 
field between the electrical drawings and the other drawings.  

F. The installation of any and all equipment/systems is subject to clarification as indicated in 
the review comments of the Engineer on the shop drawings.  The contractor shall be aware 
that if the equipment of an approved equal manufacturer is to be installed, the equipment, 

controls, functions, conduit routing, power requirements, etc. may be different.  It is the 
responsibility of the electrical contractor to coordinate the installation requirements of the 
equipment to be installed with the electrical plans of the specified equipment/systems.  If 

there are any additional equipment, power service, conduit, conductors, controls, etc. 
required to install the approved equal equipment, these additional requirements shall be 
furnished and installed at no additional cost to the Owner.

G. The electrical drawings are such that the electrical service to equipment furnished and 

installed under other sections of the contract documents (examples, but not limited to: 
elevators, kitchen equipment, HVAC equipment, water heaters, fans, pumps, motors, etc) is 
coordinated for the specified equipment only.  If the equipment installed under other 

divisions of the contract documents is not the specified equipment and is an approved equal 
to the specified equipment, it is possible that the equipment will require different electrical 
service/interface than that shown on the electrical plans for the specified equipment.  In this 

case, it is the responsibility of the approved equal installing contractor / manufacturer to 
coordinate the electrical service/interface requirements with the electrical contractor.  If the 
electrical service/interface requirements of the substituted equipment are greater than the 

specified equipment and result in an increased electrical cost, it is the responsibility of the 
furnishing/installing contractor to pay the electrical contractor for the increase in electrical 

cost.

H. Submission of a proposal and ultimate acceptance of an agreement or contract for execution 

of this section of work will be construed as evidence that the Electrical Contractor and each 
interested Subcontractor and/or vendor has carefully read and accepts all conditions set forth 
in each Division under specification Divisions titled "Instructions To Bidders" and Division 

1, "General Conditions", in so far as such conditions may affect both the bidding for and 
execution of this section of work.

1.07 ELECTRICAL SYSTEMS

A. All electrical systems shown on the plans or specified in the specifications shall have 

equipment furnished and installed so that the system is a complete and functioning system 
that complies with the intent of the specifications, whether each and every element of each 
and every system is specified or not.  Any and all equipment, options, and system elements 
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necessary for proper operation shall be furnished and installed, whether specifically called 
for (specified by name or catalog number) or not.

B. The wiring, connections, and support elements shown on the plans or noted in the 
specifications is for a complete and workable system(s).  Any deviations from the wiring 

shown due to a particular manufacturer's requirements shall be made at no cost to either the 
contract or to the Owner.  Changes in electrical service to equipment due to substitutions of 
equipment by any contractors shall be at the cost of that contractor.

1.08 SPECIAL ELECTRICAL REQUIREMENTS

A. Provide all wiring, connectors, fittings, connections, and all accessories for the complete 
installation of, and final connections to, equipment furnished under other divisions of the 

specifications and where indicated on the electrical drawings or otherwise specified. 

B. The Electrical Contractor shall coordinate with all other contractors the electrical service 

provided as shown on the electrical plans with respect to voltage, phase, and ampacity.  
This coordination shall take place before any equipment is ordered and is for the purpose of 
the contractor providing equipment that requires electrical connection ordering the correct 

equipment to match the electrical service provided.  Any changes in the characteristics of 
the circuits that serve any electrically operated equipment shall be made at no additional 
cost to the Owner.

C. Make all final connections to all equipment, provided under the electrical contract and 
equipment provided under other sections, except where noted on the plans to provide 

"rough-in only".  Where connections are to be made by someone other than the Division 16 
contractor, coordinate with the equipment supplier to determine the rough-in requirements.  

In the case where rough-in is installed now but equipment unknown or is to be installed in 
the future, install outlet box sized for the conductors installed, install conductors and leave 
8" of pigtails for each conductor.  Tape all conductors, leave a note in the box as to the 

panel the circuit is connected, and install a cover plate over the outlet box.  In the panel that 
the circuit terminates, do not connect the circuit to a breaker, tag the circuit with information 
as to the location of the outlet box, and leave enough pigtail in the panel so that connection 

can be made to any breaker space in the panel.

D. The Electrical Contractor is hereby alerted that certain features of control, other functions, 

or systems may be specified in this division by performance, and as such, all elements of 
wiring or other materials and devices for the complete installation may not be shown on the 
drawings.  The Electrical Contractor shall provide for the final and complete installation of 

all features called for by drawings or specifications.  

1.09 DIMENSIONS ON DRAWINGS, IN FIELD, VERIFICATION

A. The contractor shall be responsible for visiting the site in order to become familiar with 

existing conditions and coordinating the required work as needed.  No increase in contract 
cost will be considered due to the contractor not being aware of existing conditions.

B. Do not scale drawings.  Confirm all dimensions in the field.  Coordinate all installations 
with shop drawings and other contractors work.  Where discrepancies are found on the 
contract documents, the contractor shall include in the project cost any and all materials, 

items and labor required to make any and all changes required to install the work correctly.  
Where discrepancies are found on the project the contractor shall stop work in that area and 
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contact the engineer.

1.10 SUBMITTALS

A. Required submittals are listed with each section of the electrical specifications.

1.11 RECORD DRAWINGS

A. The electrical contractor shall keep a set of construction drawings during the length of the 
project on which he shall note any and all changes from the original drawings.  Of special 
importance is noting the actual location of all service entrances into the building and where 

conduit stub outs have been insalled. This record set of drawings shall be updated daily.  
The drawings shall be neat, orderly and marked in a way to be clearly interpreted.  The 
record drawings shall be turned over to the Architect to update drawing files for a final set 

of drawings for the owners record.

B. When the submitted information has been deemed satisfactory and all information has been 
transferred by the architect to the drawing files,  they shall be labeled as "RECORD 
DRAWINGS" and copies turned over to the owner.  Only then will final approval and 

payment be approved.

C. After the "RECORD DRAWINGS" have been approved by the Engineer, the contractor 

shall have one set of prints made from the "Record Drawings" and shall wall mount a 4" 
PVC tube with screw on cap in the main electrical room and place the set of prints in this 
tube.

1.12 QUALITY ASSURANCE

A. The contractor performing the electrical work shall employ craftsmen who are thoroughly 
experienced and trained in the installation of electrical systems and general installation 
coordination.  All work shall be done in the highest level of standards for the trade.  Any 

work installed at a level that is less than the highest level of standards for the trade shall be 
removed and reinstalled in the manner described above at NO additional cost to the Owner.

B. All equipment shall be installed in compliance with the manufacturer's published installation 
recommendations and requirements, with any and all required accessories and mounting 

hardware, and/or as approved by the Engineer. The manufacturer's published installation 
requirements and recommendations shall become a part of the Owner's Manual (See 
Paragraph 1.15)

1.13 OPERATING AND MAINTENANCE MANUALS:

A. The Manuals generally include all project submittals updated to reflect actually installed 
conditions; operating instructions; maintenance schedules; training material; warranty and 
bonds; and contact information for sales, warranty and service of equipment.  Refer to 

Division 1 of the specifications for complete requirements.

B. Provide manuals for each product or system.

1.14 DELIVERY, STORAGE, AND PROTECTION

A. Where equipment is purchased by the electrical contractor to be installed in conformance 
with the contract documents, the contractor shall follow the following procedure as it relates 
to delivery, storage, and installation:
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1. Coordinate any and all information with any and all contractors who are to do work to 
accommodate the division 16 equipment/work.

2. Coordinate delivery of equipment.
3. Unload the equipment from delivery trucks.
4. Inspect equipment for damage.  Report damage immediately and arrangef ro the 

equipment to be repaired or replaced.  No claims for time extensions or additional work 
related to the damage will be accepted if not made within ten days of the delivery of the 

equipment.
5. Inspect the equipment to assure correct make, model number, voltage, etc.
6. Provide for safe handling and field storage up to the time of permanent placement in 

the project.
7. Provide for any and all field assembly and internal connection as may be necessary for 

proper operation.

8. Install in place including any and all required mounting supports, connectors, fittings, 
connections, and accessories required for complete system operation.

B. Where equipment is purchased by the Owner and is to be installed by the Division 16 
contractor, the Division 16 contractor shall follow the following procedure as it relates to 
delivery, storage, and installation:

1. Coordinate equipment shop drawings with any and all contractors who are to do work 
to accommodate the Division 16 equipment /work.

2. Coordinate delivery of equipment.
3. Unload the equipment from delivery trucks.
4. Inspect equipment for damage.  Report damage immediately and arrange for the 

equipment to be repaired or replaced.  No claims for time extensions or additional work 
related to the damage will be accepted if not made within ten days of the delivery of the 
equipment.

5. Inspect the equipment to assure correct make, model number, voltage, etc.
6. Provide for safe handling and field storage up to the time of permanent placement in 

the project.

7. Provide for any and all field assembly and internal connection as may be necessary for 
proper operation.

8. Install in place including any and all required mounting supports, connectors, fittings, 
connections, controls, and accessories required for complete system operation.

1.15 MANUFACTURER’S FIELD SERVICES:

A. Provide manufacturers field services where required under the specific sections of the 

Project Manual using authorized and trained manufactures represtatives of the equipment or 
systems in question.  The field services shall include the following as a minimum:
1. Inspect the installation to verify that the installation meets or exceeds all 

manufacturer’s requirements and recommendations for proper operation.  
2. Start/energize the equipment and verify that the equipment/system is operating and 

functioning as required by these specifications and the manufacturer’s requirements.

3. Provide written certificaiton that field services have been performed and that  
equipment/system is operating and functioning as required by these specifications and 
the manufacturer’s requirements.  Submit the certification as part of the closeout 

documents.
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B. Refer to specific sections of the Project Manual and provide all field service requirements 
listed in addition to these general requirements.

1.16 WARRANTY

A. All work, equipment, and materials shall be new and without defects or blemishes, and 
guaranteed to be free from defects for a period of one (1) year after the final date of project 
acceptance as defined by the Architect (NOT THE DATE OF INSTALLATION OR 

START-UP).  All installation and installation materials shall also be guaranteed for the one 
(1) year period.  This shall cover such items as equipment pads, supports, leaks from around 

equipment installation, etc and is intended to cover everything installed or provided under 
this division of the contract.

B. Manufactured pieces of equipment shall have their guarantee also backed by the equipment 
manufacturer.

C. During the guarantee period there shall be no charge to the Owner for items and work done 
under the guarantee clause (Service calls).  This shall apply to replacement equipment, 
equipment shipping charges, mileage, labor, all taxes, etc.

D. Refer to the other sections of the Project Manual for warranty requirements that may exceed 
these general requirements and follow those requirements for the equipment, devices, 

materials or systems in question.

PART 2  PRODUCTS

2.01 GENERAL:

A. All products shall be of new manufacturer (unless the plans and/or other sections of this 
specification call for existing or other identified products to be used), age of less than one 
year, and the latest model of a manufacturer.  A new product shall not be used if the 

manufacturer has introduced a product as a replacement.  All materials and apparatus for the 
work shall be furnished, delivered, erected, connected and finished in every detail, and shall 

be so selected and arranged as to fit into the building spaces in compliance with all code 
requirements.

B. Manufacturer's catalog numbers listed are not necessarily complete and are for general 
identification only.  It is the responsibility of the Contractor to provide complete catalog 
numbers and to provide all accessories for installation as implied by the accompanying 

description of the equipment, material or device, the demonstrated use on the drawings, and 
the specifications contained herein. Products provided shall be a standard product which has 
a history of successful installation and operation for a minimum period of two years.  

Prototype or custom made equipment is not acceptable unless so specified herein.

C. Manufacturer's instructions shall be obtained by the Contractor and used for the installation 

of all equipment and devices where such manufacturer's instructions are available.

D. Where a substituted product is used instead of the specified product, the contractor will 

assume any and all responsibility for the product to fit, function and perform as well as the 
specified product.  The opinion of the engineer will be binding and shall govern all parties 

as to a substituted product performing as well as the specified product.

E. Completeness:  Provide all boxes, off-sets, bends, raceways, devices, raceway supports, 
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installation brackets and supports, flexible connections, wiring connectors, labels and 
terminals for the complete installation and operation of all products.  Each unit of product 

shall be assembled and installed and all surfaces shall be clean and free of dents, scratches, 
and abrasions or marred areas.

2.02 UNDERGROUND WARNING MARKING TAPE:

A. For all underground power and signal circuits (outside the building), installed in raceway or 

direct buried, furnish and install a warning tape to mark the location of below grade 
installations to anyone digging in the area.  The warning tape shall be six (6) inches wide, 

yellow in color, with the words "CAUTION - UNDERGROUND ELECTRICAL 
CIRCUITS" printed on the tape.  

B. Install this tape twelve (12) inches below grade, directly over the underground circuits.

PART 3  EXECUTION

3.01 GENERAL

A. Before any work is started, the electrical contractor shall coordinate the work of other 
contractors that will affect the work of the electrical contractor.  The electrical contractor 
shall inspect the work of all other trades to determine if the other work is ready for the 

electrical contractor to start his work.

B. Any and all electrical installations shall be coordinated with other trades, contractors and 

the Owner.

C. The contractor shall make himself familiar with existing conditions, site information, etc. so 

that conflicts are avoided.

D. All work shall be installed per all applicable code, rules, regulations, shop drawings and 

manufacturer's installation recommendations.

E. The electrical contractor shall be responsible for returning to original, pre-construction 

condition, any paved areas, sidewalks, planting, walls, and other areas disturbed during 
electrical installation work.

F. The electrical equipment shall be installed as close as possible to the location as shown on 
the plans.  If during the installation, it is required to install equipment in locations other than 

the one shown on the plans, the contractor shall make a sketch of the proposed changes, 
submit it to the Engineer, and after the Engineer has given approval, then proceed with the 
installation.

G. Working spaces and clearances shall not be less than the required minimums in the National 
Electric Code (NEC).

3.02 EXAMINATION

A. The Electrical Contractor is responsible for visiting and examining the site to determine 
those portions of the site or present buildings affected by this work so as to become familiar 
with existing conditions and difficulties that will attend the execution of the work, before 

submitting proposals.

3.03 ADDITIONS RENOVATIONS AND REMODELING

University of South Carolina

Gibbes Green Historic Facilities Renovation

Petigru College Sitework

Columbia, South Carolina

OSE PROJECT # MH27-9835-PD-C

PROJECT # 13031.01

GENERAL ELECTRICAL REQUIREMENTS 16010- 9 



A. All electrical work shall be coordinated and phased so as to assure electrical service to any 
other buildings or parts of buildings that require use during construction.

B. All existing electrical system elements shall be protected from damage during any and all 
additions, renovations, and remodeling.

C. All new electrical equipment and installations shall be installed and connected to existing 
work or existing electrical system elements in a neat and careful manner.  Any existing 

electrical work or system elements that are disturbed or damaged shall be replaced or 
repaired to the pre-construction condition at no additional cost to the Owner.

3.04 LOCATIONS OF EQUIPMENT REQUIRING ELECTRICAL SERVICE AND 
CONNECTIONS:

A. Coordinate the exact installed location of equipment that requires electrical connections that 
is furnished and installed by other contractors.  The electrical drawings try to show the 

correct location of all of these items, but it is the responsibility of the electrical contractor to 
coordinate with all other contractors to determine the exact installed location of all 
equipment furnished and installed by other contractors and wired by the electrical 

contractor.  Such coordination shall include, but not limited to exact location, location of 
electrical connection, type of connection required, and electrical characteristics.

3.05 OPENINGS, CUTTING AND PATCHING:

A. Contractor shall arrange for openings in the building structure or components to allow for 

installation of electrical work or transport of electrical equipment as the project progresses.

B. Any cut portion of the building, wall, sidewalk, paved drives, ceiling, floors, roofs, etc., 

install any raceway or apparatus or transport equipment, shall be restored in a manner such 
that the end product complies with the specification for that type of work.  Where existing 
work is cut, restore to the original (pre-construction) condition.  The electrical contractor 

shall be responsible for returning to original, pre-construction condition, any of the above 
noted areas or other areas disturbed during electrical installation work.

C. Structural, load bearing, or supporting device shall not be cut without approval in writing 
from the Architect.

3.06 TRENCHING, EXCAVATING, BACKFILLING, AND RESURFACING:

A. The Electrical Contractor shall review the work to be done on the site with respect to the 
required trenching, excavating, backfilling, and resurfacing.  He shall also review and 
coordinate the work to be done in the same areas by all other contractors.  The Electrical 

Contractor shall review and become familiar with pre-construction conditions and grades 
and the post-construction grades.  Walk the proposed paths of trenches to determine any 
obstructions or interferences that would effect underground work. 

B. The Electrical Contractor shall furnish and install the electrical systems as shown on the 
plans and shall perform the work as required to install these systems.  All depths of work to 

be installed underground are referenced to the finished grades, not the pre-construction 
grades.  Coordinate all existing and finished grades.

C. Excavate only to the depth as required to install the work shown.  If rock is encountered, 
excavate to a depth of 6" below the required depth.  Pitch all electrical conduits away from 
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the building.

D. All backfill work shall be compacted.  Compaction shall be after every 12" of backfill 
depth.  Compact to a degree equal to 80% of the pre-construction earth.  

3.07 EXAMINATION OF EXISTING CONDITIONS:

A. The Electrical Contractor is responsible for visiting and examining the site to determine 

those portions of the site or present buildings affected by this work so as to become familiar 
with existing conditions and difficulties that will attend the execution of the work, before 
submitting proposals.

B. Submission of a proposal will be considered as evidence that such examination has been 
made and later claims for labor, equipment, or materials because of difficulties encountered, 

which could have been foreseen had such examination been made, will not be recognized.

3.08 PAINTING:

A. Exposed conduit, ungalvanized troughs, metal frames and support racks and wooden 

surfaces provided under this section shall be painted.  Paint color shall match and be the 
same paint as the room finish paint unless noted elsewhere on the plans or in the 
specifications.  Clean surfaces completely of all oil, wax, rust and old paint prior to 

repainting.  Paint shall be applied to backup boards before switches, troughs, and devices 
are installed.  Paint shall include a primer and two coats of finished paint.  Touch-up 
scratched, or marred surfaces of lighting fixtures and equipment with paint obtained from 

the equipment manufacturer especially for that purpose.

3.09 ELECTRICAL SYSTEM TESTING:

A. At the time of the final inspection, or at such times as parts of the system may be 
completed, all electrical systems shall be tested for compliance with the specifications.  The 

Contractor shall provide all personnel and equipment; current, voltage and resistance 
measuring instruments, ladders and lights to assist the Engineer in conducting the tests.  

Authorized representatives of the manufacturer shall be present to demonstrate compliance 
with specifications of their specific system.

3.10 CLEANING:

A. At completion of the work the Contractor shall clean all exposed elements of the electrical 

system so that all markings deteriorating the original finish appearance are removed.  All 
lighting fixtures, lenses, and reflectors shall be cleaned inside and out and all lamps shall be 
left clear of dust, dirt, and grime.

B. The Contractor shall specifically examine the interiors of panelboard cans, equipment 
cabinets, lighting fixtures, junction boxes, and like components where conduit and wire 

connections have been made, and all resulting wire ends, insulation cuttings, knock-out 
plugs, metal filings and any other trash shall be removed so that interiors and exteriors are 
left free of all debris.

3.11 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01400.

END OF SECTION
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SECTION 16060 - GROUNDING AND BONDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Grounding and bonding components.

E. Provide all components necessary to complete the grounding system(s) consisting of:
1. Rod electrodes.

1.02 SYSTEM DESCRIPTION

A. Furnish all labor, materials, services, equipment and appliances required in conjunction 

with a grounding system as indicated in the Contract Documents.

B. Ground each separately-derived system neutral to separate grounding electrode.

1.03 RELATED REQUIREMENTS

A. Section 16123 - Building Wire and Cable:  Additional requirements for conductors for 
grounding and bonding, including conductor color coding.

B. Section 16075 - Electrical Identification:  Identification products and requirements.

C. Section 16520 - Exterior Luminaires:  Additional grounding and bonding requirements for 

pole-mounted luminaires.

1.04 REFERENCE STANDARDS

A. IEEE 81 - Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 

Potentials of a Ground System; 1983.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 

Contractors Association; 2010.

C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 

National Electrical Manufacturers Association; 2007.

D. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems; International Electrical Testing Association; 2009.

E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Notify GMK Associates of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.
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1.06 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance:  5 ohms.

1.07 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding 
and bonding system components.

C. Product Data:  Provide for grounding electrodes and connections.

D. Indicate layout of ground ring, location of system grounding electrode connections, and 

routing of grounding electrode conductor.

E. Test Reports:  Indicate overall resistance to ground and resistance of each electrode.

F. Manufacturer's Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Quality Assurance.  Include 

instructions for storage, handling, protection, examination, preparation, and installation of 
product.

G. Project Record Documents:  Record actual locations of grounding electrode system 
components and connections.

H. Project Record Documents:  Record actual locations of components and grounding 
electrodes.

I. Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction.

1.08 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated.

1.10 TEST:

A. Prior to final inspection, each ground rod installation for primary grounding systems shall 
be tested for ground resistance.  The test shall be made by the "fall of potential" measuring 

method.  Should site conditions not allow the "fall of potential" method to be used, then the 
most accurate method for the conditions encountered shall be used.  The meters used shall 
be specially designed for the ground resistance measurement.  The Contractor shall submit 

three copies of a written report of the grounding test for approval.  The test report shall 
indicate method of test used, placement of auxiliary electrodes with respect to the system 

being tested, date readings were recorded, and resistance measurements taken.  

B. Install additional ground rods and conductors or other methods or corrections until 
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resistance meets the peformance requirements.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to 
be reused, they may be reused only where they are free from corrosion, integrity and 

continuity are verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product 

listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors, 

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified.

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless 

otherwise approved by GMK Associates. Precipitation within the previous 48 hours 
does not constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested 

according to IEEE 81 using "fall-of-potential" method.
3. Between Grounding Electrode System and Major Electrical Equipment Frames, System 

Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested according 

to IEEE 81 using "point-to-point" methods.

F. Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to 
form grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical 

damage. Bond grounding electrode conductor to metallic raceways at each end 

with bonding jumper.
2. Ground Rod Electrode(s):

a. Provide ground enhancement material around electrode where indicated.

3. Provide additional ground electrode(s) as required to achieve specified grounding 
electrode system resistance.

G. Separately Derived System Grounding:
1. Outdoor Source:  Where the source of the separately derived system is located outside 

the building or structure supplied, provide connection to grounding electrode at source 

in accordance with NFPA 70. 
2. Provide system bonding jumper to connect system grounded conductor to equipment 

ground bus. Make connection at same location as grounding electrode conductor 
connection. Do not make any other connections between neutral (grounded) conductors 
and ground on load side of separately derived system disconnect.

3. Where the source and first disconnecting means are in separate enclosures, provide 
supply-side bonding jumper between source and first disconnecting means.
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H. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, 

metallic equipment enclosures, metallic raceways and boxes, device grounding 
terminals, and other normally non-current-carrying conductive materials enclosing 
electrical conductors/equipment or likely to become energized as indicated and in 

accordance with NFPA 70.
2. Provide insulated equipment grounding conductor in each feeder and branch circuit 

raceway. Do not use raceways as sole equipment grounding conductor.
3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment 

grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment 

ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground 
bus.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) 
or testing firm acceptable to authority having jurisdiction as suitable for the purpose 
indicated.

2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 16123:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:

1) Use bare copper conductors where installed underground in direct contact 
with earth.

2) Use bare copper conductors where directly encased in concrete (not in 

raceway).
2. Factory Pre-fabricated Bonding Jumpers:  Furnished with factory-installed ferrules; 

size braided cables to provide equivalent gauge of specified conductors. 

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the conductors 

and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground, 

concealed and other inaccessible connections.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or 

exothermic welded connections for accessible connections.

D. Ground Rod Electrodes:  
1. Comply with NEMA GR 1.

2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

2.03 MANUFACTURERS

A. Cooper Power Systems:  www.cooperpower.com.
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B. Framatome Connectors International:  www.fciconnect.com.

C. Lightning Master Corporation:  www.lightningmaster.com.

D. Substitutions:  See Section 01600 - Product Requirements.

2.04 ELECTRODES

A. Rod Electrodes:  Copper.
1. Diameter:  3/4 inch.
2. Length:  10 feet.

3. Material: Copper-encased steel

2.05 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors:  Bronze.

B. Exothermic Connections:

C. Wire:  Stranded copper.

D. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been 
completed.

B. Verify that field measurements are as shown on the drawings.

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify existing conditions prior to beginning work.

E. Verify that final backfill and compaction has been completed before driving rod electrodes.

3.02 GENERAL INSTALLATION REQUIREMENTS

A. Install products in accordance with manufacturer's instructions.

B. Install grounding and bonding system components in a neat and workmanlike manner in 

accordance with NECA 1.

C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes 

vertically. Where encountered rock prohibits vertical installation, install at 45 degree angle 
or bury horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 
70 or provide ground plates.

1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches 
below finished grade.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without 

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 

insertion into connector.
2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 

University of South Carolina

Gibbes Green Historic Facilities Renovation

Petigru College Sitework

Columbia, South Carolina

OSE PROJECT # MH27-9835-PD-C

PROJECT # 13031.01

GROUNDING AND BONDING 16060- 5 



contact surfaces.
3. Exothermic Welds:  Make connections using molds and weld material suitable for the 

items to be connected in accordance with manufacturer's recommendations.
4. Mechanical Connectors:  Secure connections according to manufacturer's 

recommended torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended 
tools and dies.

E. Identify grounding and bonding system components in accordance with Section 16075.

F. Ground electrical work in accordance with NEC Article 250, local codes as specified 
herein, and as shown on the drawings.

G. Provide a separate, insulated equipment grounding conductor in feeder and branch circuits.  
Terminate each end on a grounding lug, bus, or bushing.

H. Install ground cables continuous between connections. Splices will not be allowed except 
where indicated on the drawings.  Connections made by the CADWELD(R) Process are not 
considered splices.  Where ground cables pass through floor slabs, building walls, etc., and 

are not in metallic enclosures, provide the sleeves of approved nonmetallic material.

I. Install equipment grounding conductors in raceway with feeder conductors.

J. Install ground electrodes at locations indicated.  Install additional rod electrodes as required 
to achieve specified resistance to ground.

K. Provide bonding to meet requirements described in Quality Assurance.

L. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder 
and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.

3.03 FIELD QUALITY CONTROL

A. Provide field inspection in accordance with Section 01400. Inspect grounding and bonding 

system conductors and connections for tightness and proper installation

B. Inspect and test in accordance with NETA STD ATS except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.13.

3.04 COORDINATION

A. Coordinate the work under this section with the work under other divisions of the 

specifications.

END OF SECTION
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SECTION 16075 - ELECTRICAL IDENTIFICATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Nameplates and labels.

C. Wire and cable markers.

D. Warning signs and labels.

E. Field-painted identification of conduit.

1.02 RELATED REQUIREMENTS

A. Section 16123 - Building Wire and Cable:  Color coding for power conductors and cables 
600 V and less.

1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 
2007.

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2007.

C. ASTM D 709 - Standard Specification for Laminated Thermosetting Materials; 2001 

(Reapproved 2007).

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

E. NFPA 70E - Standard for Electrical Safety in the Workplace; 2009.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  

1. Verify final designations for equipment, systems, and components to be identified prior 
to fabrication of identification products. 

B. Sequencing:
1. Do not install identification products until final surface finishes and painting are 

complete.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each 
product.

C. Shop Drawings:  Provide schedule of items to be identified indicating proposed 
designations, materials, legends, and formats.

D. Manufacturer's Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Quality Assurance.  Include 
instructions for storage, handling, protection, examination, preparation and installation of 
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product.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown.

1.08 EXTRA MATERIALS

A. See Section 01600 - Product Requirements for additional requirements.

PART 2  PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain that are 

not already identified in accordance with specified requirements.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 16123.
2. Use wire and cable markers to identify circuit number or other designation indicated 

for power, control, and instrumentation conductors and cables at the following 
locations:
a. At each source and load connection.

b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the 

enclosure.

3. Use wire and cable markers to identify connected grounding electrode system 
components for grounding electrode conductors. 

4. Use underground warning tape to identify direct buried cables.

C. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at 

maximum intervals of 20 feet.
2. Use identification labels, handwritten text using indelible marker, or plastic marker tags 

to identify spare conduits at each end. Identify purpose and termination location.
3. Use underground warning tape to identify underground raceways.

D. Identification for Boxes:
1. Use identification labels or handwritten text using indelible marker to identify circuits 

enclosed.

E. Buried Electrical Lines:  Underground warning tapes.

F. Conduit:  Paint.

G. Junction Box Load Connections:  Wire markers.

2.02 MANUFACTURERS
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A. Brady Corporation:  www.bradycorp.com.

B. Seton Identification Products:  www.seton.com/aec.

C. HellermannTyton:  www.hellermanntyton.com.

D. Substitutions:  See Section 01600 - Product Requirements.

2.03 WIRE MARKERS

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, 

wrap-around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic 
clip-on, or vinyl split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable 
ties.

C. Legend:  Power source and circuit number or other designation indicated.

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise 

indicated.

E. Minimum Text Height:  1/8 inch.

F. Color:  Black text on white background unless otherwise indicated.

G. Description:  Vinyl cloth type self-adhesive wire markers.

H. Description:  Cloth type wire markers.

I. Locations:  Each conductor at pull boxes and junction boxes each load connection.

J. Legend:
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.

2.04 WIRE PHASE MARKING

A. Description: Plastic colored tape or integrally pigmented colored wire.

B. Locations:  Each conductor at pull boxes and each load or supply connection where a feeder 

terminates.

C. Legend

1. Feeders and Branch Circuits: Color code for the respective voltage system as described 
in Section 16123 - Building Wire and Cables. 

2.05 UNDERGROUND WARNING TAPE

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless 

otherwise indicated.

B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.

C. Legend:  Type of service, continuously repeated over full length of tape.

D. Color:
1. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange 

background.
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2.06 WARNING SIGNS AND LABELS

A. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester, or 

self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced 

using materials recognized to UL 969.
a. Provide polyester overlaminate to protect handwritten text.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and 

accessories recommended by label manufacturer. 
3. Minimum Size:  2 by 4 inches unless otherwise indicated.

B. Description:  3 inch wide polyethylene tape, detectable type colored red with suitable 
warning legend describing buried electrical lines.

C. Description:  6 inch wide plastic tape, detectable type colored yellow with suitable warning 
legend describing buried electrical lines.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, 
and maintenance. Unless otherwise indicated, locate products as follows:

1. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Mark all handwritten text, where permitted, to be neat and legible.

3.02 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for additional requirements.

B. Install identifying markers, tags, tape and labels on all wiring and equipment.

C. Identify conduit using field painting under provisions of Section 09900.
1. Paint colored band on each conduit longer than 6 feet.
2. Paint bands 20 feet on center.

3. Use colors specified in Paragraph 2.02.D

D. Identify conduit using field painting under provisions of Section 09900.

1. Paint colored band on each conduit longer than 6 feet.
2. Paint bands 20 feet on center.

3. Colors:
a. 480 Volt System:  No Color.
b. 208 Volt System:  No Color.

c. Telephone System:  Green.
d. Data System:  Brown.

E. Identify underground conduits using underground warning tape.  Install one tape per trench 
at 12 inches below finished grade.
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END OF SECTION
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SECTION 16097 - ELECTRICAL DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 RELATED REQUIREMENTS

A. Section 01700 - Execution Requirements:  Additional requirements for alterations work.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual 

sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. All demolition work shall be preformed with due care and diligence so as to prevent the 
unnecessary destruction and/or damage to sytems that shall remain in operation at the 
conclusion of the project.  Determine the exact location of all existing equipment, devices 

and wiring before commencing work.

B. Preserve all portions of the existing electrical systems which shall remain.

C. Verify field measurements and circuiting arrangements are as shown on Drawings.

D. Conduit and wiring are not shown on the demolition plan but shall be considered fully a part 
of the work.

E. Existing conduit and wiring may be re-used where they are of the type specified, meet the 
requirements for the new work as defined by the Contract Documents and remain in good 

condition.

F. Existing circuitry without a seperate grounding conductor shall not be re-used.

G. Report discrepancies to GMK Associates before disturbing existing installation.

H. Beginning of demolition means installer accepts existing conditions and agrees to be fully 
responsible for any and all damages caused by a failure to exactly locate and preserve any 
and all existing portions of the electrical system.

3.02 PREPARATION

A. Coordinate utility service outages with utility company.

B. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction. 
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Maintain the continuity of service and grounding to the existing circuits and other system 
elements contained within the area of constuction that serve other areas of the facility and 

conceal them above ceilings and other building elements in the new construction.

B. Remove abandoned wiring to source of supply or to the point on a shared circuit from where 

the equipment of device is served.

C. Replace existing devices shown to remain in operation and and their associated coverplates 

which have been damaged.

D. Provide all cutting and patching to repair any damage caused by construction activities 

including adjacent construction and finishes damaged during demolition and extension work.

E. Maintain access to existing electrical installations that remain active.  Modify installation or 

provide access panel as appropriate.

F. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified.

3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.

B. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all 
exterior and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts 

and broken electrical parts.

C. All equipment, devices and materials removed during demolition work and not indicated to 

be reused or turned over to the owner, shall become the responsibility of the Contractor for 
disposal.

END OF SECTION
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SECTION 16123 - BUILDING WIRE AND CABLE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Underground feeder and branch-circuit cable.

B. Wire and cable for 600 volts and less.

C. Wiring connectors and connections.

D. Electrical tape.

E. Heat shrink tubing.

F. Oxide inhibiting compound.

G. Wire pulling lubricant.

1.02 RELATED REQUIREMENTS

A. Section 16060 - Grounding and Bonding:  Additional requirements for grounding 

conductors and grounding connectors.

B. Section 02315 - Excavation.

C. Section 02316 - Fill and Backfill:  Bedding and backfilling.

D. Section 16075 - Electrical Identification.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2001 (Reapproved 
2007).

B. ASTM B 8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft; 2004.

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for 

Electrical Purposes; 2010.

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded 

Copper Conductors for Subsequent Insulation; 2004 (Reapproved 2009).

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride 

Plastic Pressure-Sensitive Electrical Insulating Tape; 2010.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically 

Insulating Rubber Tapes; 2008.

G. FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation); Federal 

Specification; Revision A, 2008.

H. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association; 2006.

I. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 

Energy; National Electrical Manufacturers Association; 2009 (ANSI/NEMA WC 70/ICEA 
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S-95-658).

J. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems; International Electrical Testing Association; 2009.

K. NFPA 70 - National Electrical Code; National Fire Protection Association; 2005..

L. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All 

Revisions.

M. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

N. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

O. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, 

Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 

sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop. 

2. Coordinate the installation of direct burial cable with other trades to avoid conflicts 
with piping or other potential conflicts.

3. Notify GMK Associates of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

B. NEMA WC 3 - Rubber-Insulated Wire and Cable for the Transmission and Distribution of 

Electrical Energy.

C. NEMA WC 5 - Thermoplastic-Insulated Wire and Cable for the Transmission and 

Distribution of Electrical Energy.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures and Section 
16010.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors 
and cables, including detailed information on materials, construction, ratings, listings, and 

available sizes, configurations, and stranding.

C. Project Record Documents:  Record actual installed circuiting arrangements. Record actual 

routing for underground circuits.

D. Project Record Documents:  Record actual locations of components and circuits.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's 
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower 

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When 
installation below this temperature is unavoidable, notify GMK Associates and obtain 
direction before proceeding with work.

B. Products:  Furnish products listed and classified by Underwriters Laboratories Inc. as 
suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.01 WIRING REQUIREMENTS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 

product listing.

B. Underground Installations:  Use only building wire in raceway.

C. Conductor sizes are based on copper unless indicated as aluminum or "AL".

2.02 WIRE MANUFACTURERS

A. Cerro Wire Inc:  www.cerrowire.com. 

B. Industrial Wire & Cable, Inc:  www.iewc.com.

C. Southwire Company:  www.southwire.com.

D. Substitutions:  See Section 01600 - Product Requirements.

2.03 ALL CONDUCTORS AND CABLES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose indicated.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 

83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

G. Conductors for Grounding and Bonding:  Also comply with Section 16060.

H. Conductor Material:
1. Provide copper conductors only. Aluminum conductors are not acceptable for this 

project. Conductor sizes indicated are based on copper.
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2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless 

otherwise indicated.

I. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 

applicable minimum size requirements specified.

J. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having 
jurisdiction. Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using 

vinyl color coding electrical tape.  

3. Color Code:
a. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.

2.04 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 

applicable.

B. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring 

connectors.

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or 
compression connectors.

C. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with 

terminations designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with 
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can 

accommodate, provide connectors suitable for reducing to appropriate size, but not less 
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate 
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or 

compression connectors where connectors are required.
6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for 

connections to terminal screws.

D. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard 
applications and 302 degrees F for high temperature applications; pre-filled with sealant and 

listed as complying with UL 486D for damp and wet locations.
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E. Mechanical Connectors:  Provide bolted type or set-screw type. 

F. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

G. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration 

suitable for connection to be made.

2.05 WIRING ACCESSORIES

A. Electrical Tape:
1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; 

listed as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, 
corrosion, and sunlight; suitable for continuous temperature environment up to 221 
degrees F.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as 
complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, 

and sunlight; conformable for application down to 0 degrees F and suitable for 
continuous temperature environment up to 221 degrees F.

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying 

with ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature 
environment up to 194 degrees F and short-term 266 degrees F overload service.

4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 

125 mil; suitable for continuous temperature environment up to 176 degrees F.
5. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without 

adhesive, oil-primed and coated with high-grade insulating varnish; minimum thickness 

of 7 mil; suitable for continuous temperature environment up to 221 degrees F.
6. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, 

all-weather vinyl backing; minimum thickness of 90 mil.

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed 

and suitable for use at the installation temperature.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Completely and thoroughly swab raceway before installing wire.

3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated and routing is not shown, determine exact routing 
required.

3. Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft of location 
shown.
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B. Install products in accordance with manufacturer's instructions.

C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.

D. Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 

121.

E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended 
maximum pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 
recommended by the manufacturer.

F. Secure and support conductors and cables in accordance with NFPA 70 using suitable 
supports and methods approved by the authority having jurisdiction. Provide independent 
support from building structure. Do not provide support from raceways, piping, ductwork, 

or other systems.
1. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds 

permissible limits.

G. Terminate cables using suitable fittings.

H. Where conductors are installed in enclosures for future termination by others, provide a 
minimum of 5 feet of slack.

I. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or 

make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors:  Secure connections according to manufacturer's 
recommended torque settings.

6. Compression Connectors:  Secure connections using manufacturer's recommended 

tools and dies.

J. Insulate splices and taps that are made with uninsulated connectors using methods suitable 

for the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors.

1. Damp Locations:  Use insulating covers specifically designed for the connectors, 
electrical tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing 

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer 

covering of moisture sealing electrical tape.

2. Wet Locations:  Use heat shrink tubing.
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K. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of 
integrally colored insulation as permitted in Part 2 under "Color Coding", apply half 

overlapping turns of tape at each termination and at each location conductors are 
accessible.  

L. Identify conductors and cables in accordance with Section 16075.

M. Color Code Legend:  Provide identification label identifying color code for ungrounded 

conductors at each piece of feeder or branch-circuit distribution equipment when premises 
has feeders or branch circuits served by more than one nominal voltage system.

N. Provide wire and cable markers in accordance with Section 16075 identifying circuit 
number or other designation indicated at the following locations:

1. At each source and load connection.
2. Within boxes when more than one circuit is present.
3. Within equipment enclosures when conductors and cables enter or leave the enclosure.

O. Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

P. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.

Q. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine 

exact routing and lengths required.
3. Include wire and cable of lengths required to install connected devices within 10 ft of 

location shown.

R. Use wiring methods indicated.

S. Pull all conductors into raceway at same time.

T. Use suitable wire pulling lubricant for building wire 4 AWG and larger.

U. Protect exposed cable from damage.

V. Use suitable cable fittings and connectors.

W. Neatly train and lace wiring inside boxes, equipment, and panelboards.

X. Throughouly clean conductor surfaces before installing lugs and connectors.

Y. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise.  Splice or tap only in accessible junction boxes or other 

electrical enclosures.

Z. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape 

uninsulated conductors and connector with electrical tape to 150 percent of insulation rating 
of conductor.

AA. Use solderless pressure connectors with insulating covers for copper conductor splices and 
taps, 8 AWG and smaller.

AB. Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, 10 AWG and smaller.
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AC. Apply electrical tape to the ends of spare conductors and otherwise secure conductors to 
prevent accidental contact with persons or enclosures.

AD. Identify and color code wire and cable under provisions of Section 16075.  Identify each 
conductor with its circuit number or other designation indicated.

3.04 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01400.

B. Inspect wire and cable for physical damage and proper connection.

C. Torque test conductor connections and terminations to manufacturer's recommended values.

D. Perform continuity test on all power and equipment branch circuit conductors.  Verify 
proper phasing connections.

E. Inspect and test in accordance with NETA STD ATS, except Section 4.

F. Perform inspections and tests listed in NETA STD ATS, Section 7.3.2. The insulation 

resistance test is required for all conductors. The resistance test for parallel conductors listed 
as optional is not required.

G. Correct deficiencies and replace damaged or defective conductors and cables.

H. Perform inspections and tests listed in NETA STD ATS, Section 7.3.2.

END OF SECTION
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SECTION 16131 - CONDUIT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. PVC-coated galvanized steel rigid metal conduit (RMC).

C. Rigid polyvinyl chloride (PVC) conduit.

D. Conduit fittings.

E. Accessories.

F. Conduit, fittings and conduit bodies.

1.02 RELATED REQUIREMENTS

A. Section 16123 - Building Wire and Cable.

B. Section 16060 - Grounding and Bonding.

C. Section 16075 - Electrical Identification.

D. Section 16138 - Boxes.

E. Section 16075 - Electrical Identification:  Identification products and requirements.

F. Section 02316 - Fill and Backfill:  Bedding and backfilling.

G. Section 02582 - Underground Electrical Ducts and Manholes.

1.03 RELATED WORK

A. Cutting and Patching.

B. Trenching:  Excavation and backfill for conduit and utilities on site.

C. Cast-In-Place Concrete:  Protective envelope for underground conduit installations.

D. Sheet Metal Flashing and Trim.

1.04 DESCRIPTION OF WORK

A. Unless otherwise noted on the drawings or specified elsewhere in Division 16, route all 

conductors in conduit.  The electrical plans indicate the general location of circuiting, 
electrical devices, and/or outlet boxes.  If approved by the Engineer, conduit runs may be 

modified at the time of construction to adapt to the construction conditions, but in no case 
shall a circuit be combined with another circuit or modified.

1.05 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

C. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical 
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Contractors Association; 2006.

D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable; National Electrical Manufacturers Association; 2007.

E. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and 
Tubing; National Electrical Manufacturers Association; 2004.

F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent 
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments 
and Supplements.

G. UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including 
All Revisions.

H. UL 886 - Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations; Current 

Edition, Including All Revisions.

1.06 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, 

including adjustments for conductor sizes increased for voltage drop. 
2. Coordinate the arrangement of conduits with structural members, ductwork, piping, 

equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and 
equipment installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the 

integrity of the roofing system and do not void the roof warranty.
5. Notify GMK Associates of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

1.07 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittals procedures.

B. Project Record Documents:  Record actual routing for conduits installed underground and 
conduits 2 inch (53 mm) trade size and larger.

1.08 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions.

B. Accept conduit on site.  Inspect for damage.

C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 

appropriate covering.

D. Protect PVC conduit from sunlight.

PART 2  PRODUCTS
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2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 
70 and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types 
indicated for the specified applications. Where more than one listed application applies, 
comply with the most restrictive requirements. Where conduit type for a particular 

application is not specified, use EMT or GRS as applicable to the conditions.

C. Underground:

1. Under Slab on Grade:  Use galvanized steel rigid metal conduit or rigid PVC conduit.
2. Exterior, Direct-Buried:  Use galvanized steel rigid metal conduit or rigid PVC conduit.

3. Exterior, Embedded Within Concrete:  Use galvanized steel rigid metal conduit or rigid 
PVC conduit.

4. Where steel conduit is installed in direct contact with earth where soil has a resistivity 

of less than 2000 ohm-centimeters or is characterized as severely corrosive based on 
soils report or local experience, use corrosion protection tape to provide supplementary 
corrosion protection or use PVC-coated galvanized steel rigid metal conduit.

5. Where steel conduit emerges from concrete into soil, use corrosion protection tape to 
provide supplementary corrosion protection for a minimum of 4 inches on either side of 
where conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

D. Embedded Within Concrete:
1. Within Slab on Grade (within structural slabs only where approved by Structural 

Engineer):  Use galvanized steel rigid metal conduit, PVC-coated galvanized steel rigid 
metal conduit, or rigid PVC conduit.

2. Within Slab Above Ground (within structural slabs only where approved by Structural 
Engineer):  Use galvanized steel rigid metal conduit, PVC-coated galvanized steel rigid 
metal conduit, or rigid PVC conduit.

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid 
metal conduit where emerging from concrete.

E. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel 
rigid metal conduit.

F. Corrosive Locations Above Ground:  Use PVC-coated galvanized steel rigid metal conduit.

G. Hazardous (Classified) Locations:  Use galvanized steel rigid metal conduit or PVC-coated 

galvanized steel rigid metal conduit.

2.02 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused 
only where they comply with specified requirements, are free from corrosion, and integrity 

is verified by pulling a mandrel through them.

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway 

system.

C. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
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D. Minimum Conduit Size, Unless Otherwise Indicated:
1. Underground, Exterior:  1 inch (27 mm) trade size.

2. The outside diameter of any conduit buried in concrete shall not exceed 1/3 the 
thickness of the structural slab, wall or beam in which it is placed.  Locate conduit in 
the middle of the member.

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with 
ANSI C80.1 and listed and labeled as complying with UL 6.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and 

labeled as complying with UL 514B.
2. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted.

2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external 

polyvinyl chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as 
complying with UL 6.

B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.

C. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.

3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying with 
UL 886 for the classification of the installed location.

4. Material:  Use steel or malleable iron.

5. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), 

minimum thickness of 15 mil.

2.05 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA 
TC 2 and listed and labeled as complying with UL 651; Schedule 40 unless otherwise 

indicated, Schedule 80 where subject to physical damage; rated for use with conductors 
rated 90 degrees C.

B. Fittings:  
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying 

with UL 651; material to match conduit.

C. Description:  NEMA TC 2; Schedule 40 PVC.
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D. Fittings and Conduit Bodies:  NEMA TC 3.

2.06 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.

B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with 
the conduit to be installed.

C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of 
conduit and fittings to be installed.

D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 
pound-force.

E. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the 
conduits to be installed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive conduits. 

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify routing and termination locations of conduit prior to rough-in.

3.02 PLANNING

A. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route 
as required to complete wiring system.

3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by 
the manufacturer.

E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

F. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact 

routing required.

3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits installed underground or embedded in concrete may be routed in the shortest 

possible manner unless otherwise indicated. Route all other conduits parallel or 

perpendicular to building structure and surfaces, following surface contours where 
practical.

University of South Carolina

Gibbes Green Historic Facilities Renovation

Petigru College Sitework

Columbia, South Carolina

OSE PROJECT # MH27-9835-PD-C

PROJECT # 13031.01

CONDUIT 16131- 5 



5. Arrange conduit to provide no more than the equivalent of four 90 degree bends 
between pull points.

6. Arrange conduit to provide no more than 150 feet between pull points.
7. Route conduits above water and drain piping where possible.
8. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 

sealing fittings where moisture may collect.
9. Maintain minimum clearance of 6 inches between conduits and piping for other 

systems.
10. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This 

includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.

d. Steam piping.

G. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of 
galvanized steel conduits prior to making connections. 

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.

4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double 
lock nuts for dry locations and raintight hubs for wet locations.

5. Provide insulating bushings or insulated throats at all conduit terminations to protect 

conductors.
6. Secure joints and connections to provide maximum mechanical strength and electrical 

continuity.

H. Penetrations:
1. Make penetrations perpendicular to surfaces unless otherwise indicated.

2. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 
sleeves flush with exposed surfaces unless otherwise indicated or required.

3. Conceal bends for conduit risers emerging above ground.

I. Underground Installation:

1. Provide trenching and backfillingNone-N/A.
2. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.

b. Under Slab on Grade:  12 inches to bottom of slab.
c. Install conduit with minimum grade of 4 inches per 100 feet.
d. Terminate conduit in end bell at manhole entries.

3. Provide underground warning tape in accordance with Section 16075 along entire 
conduit length.

J. Conduit Movement Provisions:  Where conduits are subject to movement, provide 
expansion and expansion/deflection fittings to prevent damage to enclosed conductors or 
connected equipment. This includes, but is not limited to:

1. Where conduits are subject to earth movement by settlement or frost.

K. Condensation Prevention:  Where conduits cross barriers between areas of potential 
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substantial temperature differential, provide sealing fitting or approved sealing compound at 
an accessible point near the penetration to prevent condensation. This includes, but is not 

limited to: 

L. Provide pull string in all empty conduits and in conduits where conductors and cables are to 

be installed by others. Leave minimum slack of 12 inches at each end.

M. Provide grounding and bonding in accordance with Section 16060.

N. Identify conduits in accordance with Section 16075.

O. Install a ground wire in all conduit sized where noted on the drawings and where not noted 
sized per the applicable requirements of the NEC.

3.04 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or 

abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.05 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.06 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide 
protection from entry of moisture and foreign material and do not remove until ready for 

installation of conductors.

B. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 

1-1/2 inch size.

C. Where called for on the plans, or if required by code, to provide a positive bonding and 

grounding of conduit to the enclosure or box, or for bonding and grounding of multiple or 
single rigid metal conduits, the conduit end shall be equipped with an insulated metallic 
grounding and bonding bushing.

D. Where called for on the plans, or if required by code, to provide a grounding bonding 
jumper inside or outside of a raceway or an enclosure, use a grounding and bonding adapter 

locknut.  Where the installation calls for the bonding jumper to be installed inside the 
conduit, use an insulated grounding and bonding bushing.

E. Nylon pull cord shall be rated for minimum 200 pounds of pull force.

3.07 COMMUNICATIONS RACEWAYS: 

A. Special care shall be taken in installing raceways for voice and data applications.  The 

requirements set forth in the applicable sections of EIA/TIA 569; NFPA Article 70, Chapter 
8 (Communications) and NFPA Article 70, Section 770 (Fiber Optic Cable Assemblies) 
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shall be referenced.

B. No single run of conduit is allowed more than 180° of total bending radius.  Install pull 
boxes in runs requiring more than 180° total bending radius.

C. The maximum bending radius for conduit containing voice/data cabling is six times the 
diameter of the conduit for sizes 2" and smaller and ten times the diameter of the conduit for 
conduit sizes greater than 2".

D. Conduit runs for installation of horizontal cable shall be no longer than 100 feet without a 
pull box.

E. Install pull boxes in straight runs of conduit only.

F. Minimum size conduits for data cable installation shall be minimum 1 inch.

G. Size pull boxes in accordance with following table:

Conduit Size Width Length Depth Increased 
width per conduit

4" 15" 60" 8" 8"

H. Conduit bodies are prohibited for use in voice/data conduit runs.

I. All conduit ends, including stub outs, must be terminated with a bushing.

J. All conduit must be bonded at each end.

END OF SECTION
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SECTION 16138 - BOXES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Underground handhole enclosures.

1.02 RELATED REQUIREMENTS

A. Section 16060 - Grounding and Bonding.

B. Section 16131 - Conduit:

C. Section 16075 - Electrical Identification:  Identification products and requirements.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

B. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable; National Electrical Manufacturers Association; 2007.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National 
Electrical Manufacturers Association; 2008.

D. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent 
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments 

and Supplements.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
underground handhole enclosures.

1. Underground Handhole Enclosures:  Include reports for load testing in accordance with 
SCTE 77 certified by a professional engineer or an independent testing agency upon 
request.

C. Project Record Documents:  Record actual locations and mounting heights of outlet, pull, 
and junction boxes on project record documents.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 BOXES

A. Underground Handhole Enclosures:
1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with 

legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size:  As indicated on drawings.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less 
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than 12 inches.
4. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate 
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77, 
Tier 8 load rating.

5. Polymer Concrete Underground Handhole Enclosures:  Comply with SCTE 77.
a. Manufacturers:

1) Highline Products, Inc:  www.highlineproducts.com.
2) Hubbell Incorporated; Quazite Products:  www.hubbellpowersystems.com.
3) Oldcastle Precast, Inc:  www.oldcastleprecast.com.

2.02 MANUFACTURERS

A. Substitutions:  See Section 01600 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 

applicable, NECA 130, including mounting heights specified in those standards where 
mounting heights are not indicated. 

C. Underground Handhole Enclosures:
1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.

3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
4. Provide cast-in-place concrete collar constructed in accordance with Section 03300, 

minimum 10 inches wide by 12 inches deep, around enclosures that are not located in 
concrete areas.

5. Install additional bracing inside enclosures in accordance with manufacturer's 

instructions to minimize box sidewall deflections during backfilling. Backfill with 
cover bolted in place.

D. Close unused box openings.

E. Provide grounding and bonding in accordance with Section 16060.

F. Identify boxes in accordance with Section 16075.

G. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

3.03 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

3.04 PROTECTION
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A. Immediately after installation, protect boxes from entry of moisture and foreign material 
until ready for installation of conductors.

B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 16520 - EXTERIOR LUMINAIRES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Poles and accessories.

1.02 RELATED REQUIREMENTS

A. Section 16060 - Grounding and Bonding.

B. Section 16138 - Boxes.

1.03 REFERENCE STANDARDS

A. AASHTO LTS - Standard Specifications for Structural Supports for Highway Signs, 

Luminaires and Traffic Signals; American Association of State Highway and Transportation 
Officials; 5th Edition, 2009.

B. IESNA RP-8 - American National Standard Practice for Roadway Lighting; Illuminating 
Engineering Society of North America; 2000(R2005) (ANSI/IES RP8).

C. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.

D. NECA/IESNA 501 - Recommended Practice for Installing Exterior Lighting Systems; 2006.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs, 

sidewalks, trees, walls, fences, striping, etc. installed under other sections or by others. 
Coordinate elevation to obtain specified foundation height.

2. Notify GMK Associates of any conflicts or deviations from the contract documents to 

obtain direction prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Provide structural calculations for each pole proposed for substitution.

C. Certificates for Poles and Accessories:  Manufacturer's documentation that products are 
suitable for the luminaires to be installed and comply with designated structural design 
criteria.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of 
use stipulated by product testing agency.  Include instructions for storage, handling, 

protection, examination, preparation, installation, and starting of product.

E. Project Record Documents:  Record actual connections and locations of pole foundations, 

luminaires, and any pull or junction boxes.
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1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's 
written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for 
installation.

C. Handle metal poles carefully to prevent damage to pole or pole finish.

D. See Section 01600 - Product Requirements and Section 16010-General Electrical 
Requirements, for additional provisions.

PART 2  PRODUCTS

2.01 POLES

A. All Poles:
1. Provide poles and associated support components suitable for the luminaire(s) and 

associated supports and accessories to be installed.
2. Structural Design Criteria:

a. Comply with AASHTO LTS.
b. Wind Load:  Include effective projected area (EPA) of luminaire(s) and associated 

supports and accessories to be installed.

3. Material:  Steel, unless otherwise indicated.
4. Finish:  Match luminaire finish, unless otherwise indicated.
5. Mounting:  Install on concrete foundation, height as indicated on the drawings, unless 

otherwise indicated.

B. Metal Poles:  Provide ground lug, accessible from handhole.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that suitable support frames are installed where required.

C. Verify that branch circuit wiring installation is completed, tested, and ready for connection 
to luminaires.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 16138 as required for 

installation of luminaires provided under this section.

B. Install products according to manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 
(general workmanship) and NECA/IESNA 501 (exterior lighting).
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D. Install luminaires plumb and square and aligned with building lines and with adjacent 
luminaires.

E. Pole-Mounted Luminaires:
1. Maintain the following minimum clearances:

a. Comply with IEEE C2.
b. Comply with utility company requirements.

2. Foundation-Mounted Poles:

a. Provide cast-in-place concrete foundations for poles as indicated, in accordance 
with Section 03300.

1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.

b. Install foundations plumb.

c. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
d. Tighten anchor bolt nuts to manufacturer's recommended torque.
e. Install non-shrink grout between pole anchor base and concrete foundation, 

leaving small channel for condensation drainage.
f. Install anchor base covers or anchor bolt covers as indicated.

3. Grounding:

a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to 
branch circuit equipment grounding conductor.

b. Provide supplementary ground rod electrode as specified in Section 16060 at each 
pole bonded to grounding system as indicated.

F. Bond products and metal accessories to branch circuit equipment grounding conductor.

G. Provide concrete bases for lighting poles at locations indicated, in accordance with Section 

03300.  Design foundations to support dead and live loads of pole and fixture assemblies 
considering the EPA of the pole, fixtures and fixture mounting.  Design for a wind loading 
of 100 miles per hours.

3.03 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

3.04 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove 

dirt, fingerprints, paint, or other foreign material and restore finishes to match original 
factory finish.

3.05 CLOSEOUT ACTIVITIES

A. See Section 01780 - Closeout Submittals, for closeout submittals.

B. Demonstration:  Demonstrate proper operation of luminaires to GMK Associates, and 
correct deficiencies or make adjustments as directed.

3.06 PROTECTION
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A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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