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 SECTION 01 31 13 

 PROJECT COORDINATION 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

 A. This Section specifies administrative and supervisory requirements necessary for Project 

coordination including, but not necessarily limited to: 

 

  1. Coordination. 

  2. Administrative and supervisory personnel. 

  3. General installation provisions. 

  4. Cleaning and protection. 

 

 B. Progress meetings, coordination meetings and pre-installation conferences are included 

in Section 01 31 19, Project Meetings. 

 

 C. Requirements for the Contractor's Construction Schedule are included in Section 

01 33 00, Submittals. 

 

 

1.2 COORDINATION 

 

 A. Coordination:  The Contractor shall coordinate construction activities included under 

various Sections of these Specifications to assure efficient and orderly installation of 

each part of the Work.  Coordinate construction operations included under different 

Sections of the Specifications that are dependent upon each other for proper installation, 

connection, and operation. 

 

  1. Where installation of one part of the Work is dependent on installation of other 

components, either before or after its own installation, schedule construction 

activities in the sequence required to obtain the best results. 

  2. Where availability of space is limited, coordinate installation of different 

components to assure maximum accessibility for required maintenance, service 

and repair. 

  3. Make adequate provisions to accommodate items scheduled for later installation. 

 

 B. Where necessary, prepare memoranda for distribution to each party involved outlining 

special procedures required for coordination.  Include such items as required notices, 

reports, and attendance at meetings. 

 

  1. Prepare similar memoranda for the Owner and separate contractors and 

subcontractors where coordination of their Work is required. 

 

 C. Administrative Procedures: The Contractor shall coordinate scheduling and timing of 

required administrative procedures with other construction activities to avoid conflicts and 

ensure orderly progress of the Work.  Such administrative activities include, but are not 

limited to, the following: 

 

  1. Preparation of schedules. 
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  2. Installation and removal of temporary facilities. 

  3. Delivery and processing of submittals. 

  4. Progress meetings. 

  5. Project Close-out activities. 

 

 D. Conservation: The Contractor shall coordinate construction activities to ensure that 

operations are carried out with consideration given to conservation of energy, water, and 

materials. 

 

  1. Salvage materials and equipment involved in performance of, but not actually 

incorporated in, the Work.  Refer to other sections for disposition of salvaged 

materials that are designated as Owner's property. 

 

 

1.3 SUBMITTALS 

 

 A. Coordination Drawings: The Contractor shall prepare and submit coordination Drawings 

where close and careful coordination is required for installation of products and materials 

fabricated off-site by separate entities, and where limited space availability necessitates 

maximum utilization of space for efficient installation of different components. 

 

  1. Show the interrelationship of components shown on separate Shop Drawings. 

  2. Indicate required installation sequences. 

  3. Comply with requirements contained in Section 01 33 00, Submittals. 

 

 B. Staff Names:  Within 15 days of Notice to Proceed, submit a list of the contractor's 

principal staff assignments, including the Superintendent and other personnel in 

attendance at the site; identify individuals, their duties and responsibilities; list their 

addresses and telephone numbers. 

 

  1. Post copies of the list in the Project meeting room, the temporary field office, and 

each temporary telephone. 

 

 

 

PART 2 - PRODUCTS (NOT USED) 

 

 

PART 3 - EXECUTION 

 

3.1 GENERAL INSTALLATION PROVISIONS 

 

 A. Inspection of Conditions:  Require the Installer of each major component to inspect both 

the substrate and conditions under which Work is to be performed.  Do not proceed until 

unsatisfactory conditions have been corrected in an acceptable manner. 

 

 B. Manufacturer's Instructions:  Comply with manufacturer's installation instructions and 

recommendations, to the extent that those instructions and recommendations are more 

explicit or stringent than requirements contained in Contract Documents. 
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 C. Inspect materials or equipment immediately upon delivery and again prior to installation.  

Reject damaged and defective items. 

 

 D. Provide attachment and connection devices and methods necessary for securing Work.  

Secure Work true to line and level.  Allow for expansion and building movement. 

 

 E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in exposed 

Work to obtain the best visual effect.  Refer questionable choices to the Architect for final 

decision. 

 

 F. Recheck measurements and dimensions, before starting each installation. 

 

 G. Install each component during weather conditions and Project status that will ensure the 

best possible results.  Isolate each part of the completed construction from incompatible 

material as necessary to prevent deterioration. 

 

 H. Coordinate temporary enclosures with required inspections and tests, to minimize the 

necessity of uncovering completed construction for that purpose. 

 

 I. Mounting Heights:  Where mounting heights are not indicated, install individual 

components at standard mounting heights recognized within the industry for the 

particular application indicated.  Refer questionable mounting height decisions to the 

Architect for final decision. 

 

 

3.2 CLEANING AND PROTECTION 

 

 A. During handling and installation, clean and protect construction in progress and adjoining 

materials in place.  Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

 

 B. Clean and maintain completed construction as frequently as necessary through the 

remainder of the construction period.  Adjust and lubricate operable components to 

ensure operability without damaging effects. 

 

 C. Limiting Exposures:  Supervise construction activities to ensure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 

otherwise deleterious exposure during the construction period.  Where applicable, such 

exposures include, but are not limited to, the following: 

 

  1. Excessive static or dynamic loading. 

  2. Excessive internal or external pressures. 

  3. Excessively high or low temperatures. 

  4. Thermal shock. 

  5. Excessively high or low humidity. 

  6. Air contamination or pollution. 

  7. Water or ice. 

  8. Solvents. 

  9. Chemicals. 

  10. Light. 
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  11. Radiation. 

  12. Puncture. 

  13. Abrasion. 

  14. Heavy traffic. 

  15. Soiling, staining and corrosion. 

  16. Bacteria. 

  17. Rodent and insect infestation. 

  18. Combustion. 

  19. Electrical current. 

  20. High speed operation, 

  21. Improper lubrication, 

  22. Unusual wear or other misuse. 

  23. Contact between incompatible materials. 

  24. Destructive testing. 

  25. Misalignment. 

  26. Excessive weathering. 

  27. Unprotected storage. 

  28. Improper shipping or handling. 

  29. Theft. 

  30. Vandalism. 

 

 D. Refer to Section 01 74 13 for additional construction cleaning requirements. 

 

 

 

 END OF SECTION 01 31 13 
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 SECTION 01 31 19 

 PROJECT MEETINGS 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

 A. This Section specifies administrative and procedural requirements for project meetings 

including but not limited to: 

 

  1. Pre-Construction Conference. 

  2. Pre-Installation Conferences. 

  3. Coordination Meetings. 

  4. Progress Meetings. 

 

 B. Construction schedules are specified in another Division-1 Section. 

 

 C. The Contractor will be required to attend a monthly meeting with the Owner and 

Architect.  Subcontractors will not be required to attend this monthly meeting. 

 

 

1.1 PRE-CONSTRUCTION CONFERENCE 

 

 A. The Contractor and Architect shall schedule a pre-construction conference and 

organizational meeting at the Project site or other convenient location no later than 15 

days after execution of the Agreement and prior to commencement of construction 

activities.  Conduct the meeting to review responsibilities and personnel assignments. 

 

 B. Attendees:  The Owner, Architect and their consultants, the Contractor and its 

superintendent, major subcontractors, manufacturers, suppliers and other concerned 

parties shall each be represented at the conference by persons familiar with and 

authorized to conclude matters relating to the Work. 

 

 C. Agenda:  Discuss items of significance that could affect progress including such topics 

as: 

 

  1. Tentative construction schedule. 

  2. Critical Work sequencing. 

  3. Designation of responsible personnel. 

  4. Procedures for processing field decisions and Change Orders. 

  5. Procedures for processing Applications for Payment. 

  6. Distribution of Contract Documents. 

  7. Submittal of Shop Drawings, Product Data and Samples. 

  8. Preparation of record documents. 

  9. Use of the premises. 

 

   a. Owner's requirements. 

 

  10. Office, Work and storage areas. 

  11. Equipment deliveries and priorities. 

  12. Safety procedures. 

  13. First aid. 
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  14. Security. 

  15. Housekeeping. 

  16. Working hours. 

 

 

1.2 PRE-INSTALLATION CONFERENCES 

 

 A. The Contractor shall conduct pre-installation conferences at the site before each 

construction activity that requires coordination with other construction and/or as may be 

specified in the technical specification sections.  The Installer and representatives of 

manufacturers and fabricators involved in or affected by the installation, and its 

coordination or integration with other materials and installations that have preceded or 

will follow, shall attend the meeting.  Advise the Architect of scheduled meeting dates. 

 

  1. Review the progress of other construction activities and preparations for the 

particular activity under consideration at each pre-installation conference, 

including requirements for: 

 

   a. Contract Documents. 

   b. Options. 

   c. Related Change Orders. 

   d. Purchases 

   e. Deliveries. 

   f. Shop Drawings, Product Data and quality control Samples. 

   g. Possible conflicts. 

   h. Compatibility problems. 

   i. Time schedules. 

   j. Weather limitations. 

   k. Manufacturer's recommendations. 

   l. Compatibility of materials. 

   m. Acceptability of substrates. 

   n. Temporary facilities. 

   o. Space and access limitations. 

   p. Governing regulations. 

   q. Safety. 

   r. Inspection and testing requirements. 

   s. Required performance results. 

   t. Recording requirements. 

   u. Protection. 

 

  2. Record significant discussions and agreements and disagreements of each 

conference, along with the approved schedule.  Distribute the record of the 

meeting to everyone concerned, promptly, including the Owner and Architect. 

 

  3. Do not proceed if the conference cannot be successfully concluded.  Initiate 

whatever actions are necessary to resolve impediments to performance of Work 

and reconvene the conference at the earliest feasible date. 
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1.3 COORDINATION MEETINGS 

 

 A. The Contractor shall conduct Project coordination meetings at regularly scheduled times 

convenient for all parties involved, and as may be specified in the technical specification 

sections.  Project coordination meetings are in addition to specific meetings held for other 

purposes, such as regular progress meetings and special pre-installation meetings. 

 

  1. Earthwork/underground utilities. 

  2. Excavation/concrete footings, piers, foundations. 

  3. Concrete slabs on grade, underslab vapor retarder. 

  5. Concrete slabs on grade, isolation joint placement/details, underfloor 

utilities/recesses for resilient flooring/polished concrete.. 

  6. Precast concrete walls/windows, doors, curtain wall.   

  7. Structural steel/precast concrete. 

  8. Steel, roof decks/roof system, insulation and flashings. 

  9. Lay-in ceiling systems, gypsum board ceiling and suspension systems/wall 

construction, lights, A/V, HVAC, plumbing. 

  10. Finishes/painting/linoleum/polished concrete. 

  11. Fire rated wall/floor construction/firestopping, fire dampers/rated door 

assemblies. 

   

 B. Request representation at each meeting by every party currently involved in coordination 

or planning for the construction activities involved. 

 

 C. Record meeting results and distribute copies to everyone in attendance and to others 

affected by decisions or actions resulting from each meeting. 

 

 D. The Contractor shall prepare Coordination Meeting Minutes and submit to all attendees 

and project related personnel and the Owner and Architect within three (3) days after the 

coordination meeting. 

 

 

1.4 PROGRESS MEETINGS 

 

 A. The Contractor shall conduct progress meetings at the Project site at regularly scheduled 

intervals (minimum of one every two weeks).  Notify the Owner and Architect of 

scheduled meeting dates. Coordinate dates of meetings with preparation of the payment 

request.  Meetings shall be held once every two weeks at a minimum.  Additional 

meetings may be required near the end or at special intervals during the project 

construction.  The Architect or Owner may request these additional meetings and they 

shall be attended at no additional cost to the Contract. 

 

 B. Attendees:  In addition to representatives of the Owner and Architect, each Contractor, 

subcontractor, supplier or other entity concerned with current progress or involved in 

planning, coordination or performance of future activities shall be represented at these 

meetings by persons familiar with the Project and authorized to conclude matters relating 

to progress. 
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 C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  

Review other items of significance that could affect progress.  Include topics for 

discussion as appropriate to the current status of the Project. 

 

  1. Contractor's Construction Schedule:  Review progress since the last meeting.  

Determine where each activity is in relation to the Contractor's Construction 

Schedule, whether on time or ahead or behind schedule.  Determine how 

construction behind schedule will be expedited; secure commitments from 

parties involved to do so.  Discuss whether schedule revisions are required to 

ensure that current and subsequent activities will be completed within the 

Contract Time. 

 

  2. Review the present and future needs of each entity present, including such items 

as: 

 

   a. Interface requirements. 

   b. Time. 

   c. Sequences. 

   d. Deliveries. 

   e. Off-site fabrication problems. 

   f. Access. 

   g. Site utilization. 

   h. Temporary facilities and services. 

   i. Hours of Work. 

   j. Hazards and risks. 

   k. Housekeeping. 

   l. Quality and Work standards. 

   m. Change Orders. 

   n. Documentation of information for payment requests. 

 

 D. Reporting:  No later than 3 days after each progress meeting date, the Contractor shall 

distribute copies of minutes of the meeting to each party present and to other parties who 

should have been present.  Include a brief summary, in narrative form, of progress since 

the previous meeting and report. 

 

  1. Schedule Updating:  The Contractor shall revise the construction schedule after 

each progress meeting where revisions to the schedule have been made or 

recognized.  Issue the revised schedule concurrently with the report of each 

meeting. 

 

PART 2 - PRODUCTS (NOT USED) 

 

PART 3 - EXECUTION (NOT USED) 

 END OF SECTION 01 31 19 
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 SECTION 01 33 00 

 SUBMITTALS 

 

 

PART 1 - GENERAL 

 

1.1 SUBMITTAL PROCEDURES 

 

 A. Submittals, including those specified herein to be submitted to the Architect, excluding 

those directed to a specific individual, shall be submitted directly to the Contractor for his 

review.  Contractor will forward required submittals to the Architect for his review and 

approval. 

  

  1. Contractors shall submit shop drawings in electronic format.  All electronic 

format drawing submittals shall be in Adobe Acrobat pdf format.  All electronic 

format product data or other information shall be submitted in Adobe Acrobat pdf 

format.  Coordinate with Architect prior to submitting.   

 

 B. Contractors on this Project shall provide submittals in accordance with the requirements 

of this Section.  Where a submittal is required by a Contractor but assistance from others, 

Contractors shall participate and cooperate to expedite each submittal. 

 

 C. Where submission of samples, shop drawings, or other items are required from suppliers or 

subcontractors, it shall be the responsibility of the Contractor for whom the subcontractor is 

executing the Work to see that the submittal items required are complete and properly 

submitted, and corrected and resubmitted at the time and in the order required so as not to 

delay the progress of the Work.  Submittals shall be made through the Contractor. 

 

 D. The Contractor shall check all shop drawings, samples, and other submittals and submit 

them to the Architect with a letter of transmittal giving his approval, comments, and 

suggestions.  Each transmittal shall include the following information: 

 

  1. Date Submitted. 

  2. Project title and number. 

  3. Contractor's name and address. 

  4. Identification by Specification Section and quantity submitted for each 

submittal including name of subcontractors, manufacturer, or supplier. 

  5. Notification of deviations from the Contract Documents for each submittal. 

  6. Contractor's written approval marked on each submittal.  If contractor’s 

submittals are not stamped and reviewed by the contractor prior to submitting for 

review, submittals will be sent back to the contractor. 

7. If there is more than one building in the project, shop drawings are to be 

submitted and packaged for each building and submitted in packages for each 

separate building.  Shop drawings not submitted in this fashion may be rejected. 

 

 E. The Contractor shall prepare, review, and stamp with his approval and submit, with 

reasonable promptness or within the specified time periods and in orderly sequence so 

as to cause no delay in the Work or in the Work of another contractor, submittals 

required by these Contract Documents or subsequently required by modifications. 
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  1. If the product is not as specified or approved by Addenda, it will be rejected by 

the Owner.  Contractor shall not make submittals if the product manufacturer is 

not specified or listed in the Addenda.  This will delay the submittal process and 

the contractor shall assume full responsibility for any delays caused by 

unapproved manufacturer submittals. 

 

 F. The Contractor and Owner shall review and take action on submittals with reasonable 

promptness, so as to cause no delay in the progress.  A reasonable period of time for 

review of and action taken on submittals shall be as specified herein, but in no case shall 

it be more than 14 calendar days from the time it is received by the Owner until the time 

the submittal is marked and forwarded or returned.  Contractors shall allow sufficient 

mailing time for submittals. 

 

 G. The same submittal will only be reviewed a maximum of two (2) times.  If the same 

submittal is not correct within the two (2) submittal limit for the same item, the contractor 

will be charged for the additional reviews required.   

 

H. Identification of Submittals:  Submittals, including re-submittals, shall be numbered with a 

Submittal Number.  The Submittal Number shall consist of the applicable specification 

section number followed by a suffix number in consecutive order matching the numbers 

on the Submittal Log. The form of Submittals Numbers shall be as follows:  ## ## ## - 

### (example:  09 90 01-01).   

 

 

1.2 REQUIRED SUBMITTALS 

 

 A. Construction Schedules 

 

  1. A linear bar chart time control schedule shall be provided by the Contractor. 

 

   a. Each Contractor shall work overtime nights, and weekends, if 

necessary to maintain his portion of the schedule at no additional cost 

to the Owner. 

   b. Each Contractor is responsible to expedite approvals and deliveries of 

material so as not to delay job progress. 

   c. Each Contractor shall begin each phase of his work as quickly as 

physically possible, but not to impede or jeopardize the Work of other 

Contractors. 

   d. Each Contractor shall cooperate fully with the Contractor in the 

coordination of the Work with other Contractors and the convenience of 

the Owner as indicated in the Specifications. 

   e. Each Contractor shall participate in the updating of the schedule on a bi-

weekly basis during the entire life of his contract. 

  

    1) Contractor's schedule shall be updated bi-weekly and submitted 

to the Architect and other involved parties at least 2 days prior to 

the bi-weekly progress meeting. 

 

   f. The Project Construction Schedule will be updated reflecting 

Contractor's revised schedule and progress meeting results. 
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 B. Schedule of Values 

 

  1. Contractor shall prepare and submit to the Owner a Schedule of Values for 

approval within 7 days after notice is given to proceed with Work.  The Schedule 

of Values shall consist of a complete breakdown of the Contractor's contract sum 

showing the various items of the Work, divided so as to facilitate the approval of 

payments to the Contractor for Work completed.  In addition to and conjunctive 

with the division of various items of work, the breakdown shall separate individual 

buildings within the Project, shall separate sitework from building(s) components 

and shall separate remodeling/renovation work from new construction work.  The 

Schedule of Values shall be prepared on AIA Document G703, Continuation 

Sheet, showing the breakdown of items of Work and supported by such data to 

substantiate its correctness as the Architect may require. 

  2. Schedule of Values shall be coordinated with the Construction Schedules such 

that the percentages of Work completed closely relates to the values for the 

Work shown on the request for payments.  At the beginning of the Project, each 

Contractor shall prepare a schedule of monthly progress payments showing the 

amount the Contractor may require for the Work proposed to be completed.  The 

purpose of this schedule is to allow the Owner to determine what amounts of 

funds he will be required to have available each month during the progress of 

construction for progress payments. 

 

 C. Project Use Site Plan 

 

  1. The Contractor, in cooperation with other Contractors on this Project, shall 

prepare a proposed project use of the site plan. 

  2. Contractors shall confine operations at the site to areas within the areas 

indicated and as approved on the use of the site plan, and as permitted by law, 

ordinances, and permits.  Site shall not be unreasonably encumbered with 

materials, products, or construction equipment. 

 

 D. Shop Drawings and Product Data 

 

  1. Shop drawings are drawings, diagrams illustrations, schedules, performance 

charts, brochures, and other data which are prepared by the Contractor or 

subcontractor, manufacturer, supplier, or distributor to illustrate some portion of 

the Work. 

 

   a. Advertising brochures will not be accepted as shop drawings. 

   b. Erection and setting drawings as referred to in these Specifications will 

be considered as shop drawings and shall be submitted along with 

detailed shop drawings. 

   c. Where schedules are required to indicate locations, they shall be 

submitted as part of the shop drawing package for that item. 

   d. Shop drawings and schedules shall repeat the identification shown on 

the Contract Drawings. 

 

  2. Product data are illustrations, standard schedules, performance charts, 

instructions, brochures, diagrams, and other information furnished by the 

Contractor to illustrate a material, product, or system for some portion of the 

Work. 
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   a. Clearly mark each copy to identify pertinent materials. 

   b. Show dimensions and clearance required. 

   c. Show performance and characteristics and capacities. 

   d. Show wiring diagrams and controls. 

   e. Note variances from the Contract Documents including manufacturer's 

recommended changes to sequencing and to piping and control 

diagrams. 

 

  3. Preparation of Submittals:  Provide permanent marking on each submittal to 

identify project, date, Contractor, Subcontractor, submittal name, and similar 

information to distinguish it from other submittals.  Show Contractor's executed 

review and approval marking and provide space for Architect's "Action" marking. 

 Package each submittal appropriately for transmittal and handling.  Submittals 

which are received from sources other than through the Contractor will be 

returned "without action", which does not mean approval. 

  4. By approving and submitting shop drawings, the Contractor thereby represents 

that he has determined and verified field measurements, field construction 

criteria, materials, catalog numbers, and similar data, and that he has checked 

and coordinated each shop drawing with the requirements of the Work and of the 

Contract Documents prior to submitting to the Architect.   

  5. The Contractor shall make corrections required by the Architect and shall 

resubmit the required number of corrected copies of shop drawings until 

approved.  The Contractor shall direct specific attention in writing or on 

resubmitted shop drawings to revisions other than the corrections requested by 

the Architect on previous submissions. 

  6. The Architect will review shop drawings only for conformance with the design 

concept of the Project and with the information given in the Contract Documents. 

The Architect's review of a separate item shall not indicate review of an assembly 

in which the item functions. 

  7. The Architect's review of shop drawings shall not relieve the Contractor of 

responsibility for any deviation from the requirements or the Contracts 

documents unless the Contractor has informed the Architect in writing of such 

deviation at the time to submission and the Architect has given written approval 

to the specific deviation, nor shall the Architect's action relieve the Contractor 

from responsibility for errors or omissions in the shop drawings. 

  8. Notations and remarks added to shop drawings by the Architect are to insure 

compliance to Drawings and Specifications and do not imply a requested or 

approved change to contract cost. 

  9. Should deviations, discrepancies, or conflicts between shop and contract 

drawings and Specifications be discovered, either prior to or after review, 

Contract Documents shall control and be followed. 

   

 

  Schedule of Required Shop Drawings and Product Data 

 

  10. Architectural/Structural/Mechanical/Electrical/Civil 

 

a. Upload to ftp site as instructed by the Architect. 

 

  11. Shop drawings will be marked as follows: Contractors shall take the following 

action for each respective marking: 
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   a. "REVIEWED AND RELEASED" - Copies will be distributed as indicated 

under above schedule. 

   b. "REVIEWED AND RELEASED WITH CORRECTIONS" - Contractor may 

proceed with fabrication, taking into account the necessary corrections.  

Corrected shop drawings shall be resubmitted before fabrication of this 

Work is completed.  Only shop drawings marked "REVIEWED AND 

RELEASED" by Architect will be permitted on the project site. 

   c. "REVISE AND RESUBMIT" - Contractor will be required to resubmit 

shop drawings in their entirety.  No fabrication or installation shall be 

started until shop drawings so marked have been completely revised, 

resubmitted, and marked by Owner according to preceding Paragraphs 

1. or 2. 

    

  12. Where re-submittal is required, submittal and distribution shall be as specified in 

subparagraph 11 above. 

  13. One set of shop drawings marked by Owner "REVIEWED AND RELEASED" be 

filed on the project site at all times.    Shop drawing file may be electronic and 

accessible by the Architect and Owner on the on-site project computer. No 

installation of equipment, materials, or products is to be incorporated into the 

Project until shop drawings marked by Architect "REVIEWED AND RELEASED" 

have been received on the Project. 

 

 E. Samples 

 

  1. The Contractor shall submit to the Owner triplicate (3) samples to illustrate 

materials or workmanship, colors, and textures, and establish standards by 

which the Work will be judged.  A complete list of required samples will be 

submitted to the Contractor for use as a check list. 

  2. By approving and submitting samples, the Contractor thereby represents that he 

has determined and verified materials, catalog numbers, and similar data, and 

that he has checked and coordinated each sample with the requirements of the 

Work and of the Contract Documents prior to submitting to the Architect. 

  3. The Contractor shall resubmit the required number of correct or new samples 

until approved.  The Contractor shall direct specific attention in writing or on 

resubmitted samples to revisions other than the changes requested by the 

Architect on previous submissions. 

  4. The Owner will review samples but only for conformance with the design concept 

of the Project and with the information given in the Contract Documents.  The 

Owner’s approval of a separate item shall not indicate approval of an assembly 

in which the item functions. 

  5. The Owner 's action shall not relieve the Contractor of responsibility for 

deviations from the requirements of the Contract Documents unless the 

Contractor has informed the Architect in writing of the deviation at the time of 

submission and the Architect has given written approval to the specific deviation, 

nor shall the Architect's action relieve the Contractor form responsibility for errors 

or omissions in the samples. 

  6. Unless otherwise specified, samples shall be in triplicate and of adequate size 

to show function, equality, type, color, range, finish, and texture of material.  

When requested, full technical information and certified test data shall be 

supplied. 
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   a. Each sample shall be labeled, bearing material name and quality, the 

Contractor’s name, date, project name, and other pertinent data. 

   b. Transportation charges to and from the Architect's office must be prepaid 

on samples forwarded.  Approved samples shall be retained by the 

Architect until the Work for which they were submitted has been 

accepted. 

 

  7. Materials shall not be ordered until approval is received. Materials shall be 

furnished, equal in every respect to approved samples.  Where color or shade 

cannot be guaranteed, the maximum deviation shall be indicated by the 

manufacturer.  Work shall be in accordance with the approved samples. 

 

 F. List of A.I.A. Documents (Contractors Source) 

 

  1. The following documents are required in the Project Manual to be furnished and 

executed by the Contractor(s) and submitted to the Architect at various stages of 

the Project Work.  Refer to Supplementary Conditions and Division 1. 

 

   G702  -  Application and Certification for Payment 

   G703  - Continuation Sheet 

   G705  - Certificate of Insurance 

   G706   - Contractor's Affidavit of Payment of Debt and Claims 

   G706A - Contractor's Affidavit of Release of Liens 

   G707 - Consent of Surety Company to Final Payment, if required 

   G707A - Consent of Surety to Reduction in or Partial Release of Retainage, if 

required. 

 

  2. Special documents, which may be required, will be furnished by the Architect. 

 

 G. Operation and Maintenance Data 

 

  1. Typed or printed instruction covering the operation and maintenance of each 

item of equipment furnished, shall be prepared and place in a notebook by the 

Contractor and submitted to the Architect for review and transmittal to the Owner. 

The instructions, as applicable, shall include the following: 

 

   a. Any schematic piping and wiring diagrams; 

   b. Any valve charts and schedules; 

   c. Any lubrication charts and schedules; 

   d. Guides for troubleshooting; 

   e. Pertinent diagrams of equipment with main parts identification; 

   f. Manufacturer's data on all equipment; 

   g. Operating and maintenance instructions for all equipment; 

   h. Manufacturer's parts list; and, 

   i. Any testing procedures for operating tests. 

 

    (1) Three (3) copies of the above instruction books shall be 

furnished prior to Final Payment.  The books shall describe the 

information to be covered clearly and in detail and shall be in 

form and content satisfactory to the Owner. 
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  2. The Contractor shall instruct the Owner's operating personnel in the proper 

use, care and emergency repair of all equipment installed by it before Final 

Payment.  The Contractor shall call particular attention to any safety measures 

that should be followed.  The instruction shall be adequate to train the Owner's 

operating personnel in the proper use, care and emergency repair of such 

equipment. 

  3. Also submit all Operation and Maintenance Manuals in pdf format. 

 

 H. The work shall be furnished and installed in accordance with the Drawings, 

Specifications and as additionally required by the manufacturer's instructions, and where 

a conflict occurs between the Drawings or Specifications and the manufacturer's 

instructions, the contractor shall request clarification from the Architect prior to 

commencing the work and shall follow the interpretations given by the Architect. 

 

 

 

1.3 MATERIAL SAFETY DATA SHEETS 

 

 A. In compliance with the OSHA Hazard Communication Standard (1910.1200, 08-24-1987) 

contractors are required to have on the site,  MSDS (Material Safety Data Sheets) for 

ALL products classified as hazardous that their firm has knowledge that they will be 

furnishing, using, or storing on the jobsite during the duration of this Project.  MSDS 

sheets are not part of the shop drawing review process. 

 

  1. The Contractor at completion of the Work shall provide the Owner with the 

MSDS sheets for the hazardous products used on the Project site during 

construction. 

 

 

PART 2 - PRODUCTS (NOT USED). 

 

 

 

PART 3 - EXECUTION (NOT USED). 

 

 

 

 

 END OF SECTION 01 33 00 
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 SECTION 01 50 00 

 TEMPORARY FACILITIES 

 

PART 1 - GENERAL 

 

1.1 REFERENCE 

 

 A. All applicable requirements of other portions of the Contract Documents apply to the 

Work of this Section. 

 

 

1.2 GENERAL 

 

 A. Furnish labor, materials, tools, equipment, and services for temporary facilities, including 

maintenance and their subsequent removal, in accordance with provisions of the contract 

Documents and as required for the progress and completion of the Project. 

 

 B. Pay applicable costs unless specifically stated otherwise. 

 

 C. Coordinate temporary facilities work with other trades and the Owner.  Rerouting or 

relocation expenses shall be paid by the responsible Contractor doing the Work if the 

temporary work has not been coordinated with other trades and the Owner.  Routing or 

relocations of temporary facilities shall also be reviewed by the Architect and Owner 

before installation. 

 

 D. Provide, maintain, and remove supplementary or miscellaneous item, appurtenances, 

and devices incidental to, or necessary for, a sound, secure, and complete installation. 

 

 E. Contractors shall provide and maintain temporary facilities as required for the progress 

and completion of his contract except as otherwise noted. 

 

 F. Repair, as required, work that has been interfered with or damaged as a result of 

temporary facilities work. 

 

 G. The cost for repair of temporary facilities due to abuse or misuse of said facilities by other 

Contractors will be the financial responsibility of the responsible Contractor that abused 

or misused that temporary facility. 

 

 H. Provide every protection to temporary facilities as required. 

 

  NOTE:  Temporary services will not commence until that Contractor responsible for such 

temporary services start their field work and place the temporary services into operation. 

 

 I. Temporary facilities are to be maintained and kept in good operating condition.  

Maintenance personnel necessary to perform this Work shall be provided.  Maintenance 

work and repair shall be done in a timely manner causing minimal interference to other 

trades. 

 

 J. Temporary services shall be placed into operations by Contractor in an expedient 

manner as required by job conditions. 

 

 K. Additional costs for providing temporary services beyond the time period provided, shall 

be at the expense of that contractor requiring that extended service time period. 
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 L. Provide and maintain temporary facilities in compliance with governing rules, regulations, 

codes, ordinances, and laws of agencies and utility companies having jurisdiction over 

work involved in project. 

 

 M. Each Contractor is responsible for temporary work provided, and shall obtain necessary 

permits and inspections for such work. 

 

 N. Do not interfere with normal use of roads in vicinity of project site except as authorized by 

the City of Orlando, Florida, Traffic Division and all other authorities having jurisdiction. 

 

  1. Permits that need to be obtained for streets that need to be partially closed or 

closed due to demolition operations shall be paid for and obtained by the 

Contractor. 

 

 O. Each Contractor shall provide at his own expense, normal weather protection as required 

to carry on his work expeditiously during inclement weather and to protect his work and 

materials from damage by the weather unless stated otherwise herein. 

 

 

1.3 CONSTRUCTION PLANT 

 

 A. The Contractor and each subcontractor is to provide all items such as cranes, hoists, and 

other lifting devices; scaffolding, staging, platforms, runways, and ladders; temporary 

flooring as required for the proper execution of his Work. 

 

  1. Scaffolding and ladders must meet OSHA requirements. 

  2. No aluminum ladders are permitted. 

 

 B. Provide such equipment with proper guys, bracing, guards, railing, and other safety 

devices as required by governing authority and safety standards. 

 

 C. The Contractor shall provide, maintain and remove suitable means of travel between 

floor levels of building, including exterior grade levels and to all roof levels for his use 

until permanent stair systems are installed. 

 

 

1.4 TEMPORARY UTILITIES 

 

 A. General 

 

  1. Codes and Standards 

 

   a. National Electric Code (ANSI C1). 

   b. National Electric Safety Code. 

   c. National Fire Protection Association Pamphlet. 

   d. Federal and State Requirements. 

   e. Utility Company Regulations. 

   f. OSHA 
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 B. The Contractor and subcontractors shall provide at his own expense, weather protection 

as required to carry on his work expeditiously during inclement weather and to protect his 

work and materials from damage by the weather unless stated otherwise herein. 

 

 C. Description of Temporary Systems 

 

  1. Temporary Electricity – Electrical Subcontractor or Contractor 

 

   a. The Electrical Subcontractor shall to provide temporary electric service 

as detailed below.  

   b. The Electrical Subcontractor shall comply with NEC and OSHA. 

   c. Each subcontractor shall provide their own grounded, UL listed 

extension cords and other accessories to point of operation. 

   d. The Contractor and subcontractors who require primary power, 

secondary power centers, or service connections in excess of the 

specified minimum shall make arrangements with the Electrical 

Subcontractor\ and pay costs thereof. 

   e. Refer to additional requirements specified in this Section. 

 

  2. Temporary Lighting – Electrical Subcontractor or Contractor 

  

   a. Safety Lighting:  Provide safety lighting in all construction areas and 

temporary walkways at all times. 

   b. Lamps shall be covered with safety guard or deeply recessed in 

reflector.  Do not suspend by their electrical cords unless cord and fixture 

are designed for that purpose. 

   c. Circuits for power are to be separate from circuits used for lighting. 

   d. Refer to additional requirements specified in this Section. 

 

  3. Temporary Water – Contractor 

 

   a. For construction purposes: 

 

   - Contractor shall supply adequate water hoses from hose bibbs to point 

of his operations. 

   - Provide protection against freezing of the temporary water system. 

   - The temporary water service shall be removed when directed by the 

Architect. 

 

   b. Maintain adequate volume of water for required purposes. 

   c. The Contractor and subcontractors are to provide drinking water and ice 

for his own forces. 

   d. The Plumbing Subcontractor or Contractor shall provide the temporary 

water line from the meter to the building work areas. 

 

  4. Temporary Toilets – Contractor  

 

   a. The Contractor shall provide and maintain temporary toilet facilities, 

including toilet paper for the use of all workmen and authorized parties 

throughout construction period. 

   b. Provide the following minimum number of approved enclosed 

combination toilet and urinal units for construction personnel: 



Palmetto Park & Ride 
Palmetto, Florida 
 

 

#1020805 TEMPORARY FACILITIES 01 50 00 - 4 

©SCHENKELSHULTZ  10/8/10 

 

    - For less than 20 employees:  1 

    - For 20 or more employees:  2 per 40 workers. 

    - Computation of men and women present included men and 

women of all contractors. 

   

   c. Location 

   

    - Within the project site where directed by the Architect and 

Contractor. 

    - Secluded from public observation. 

 

   d. Moving of portable chemical toilets for installation, cleaning, and removal 

shall be done during normal working hours. 

 

  5. Temporary Fire Protection – The Contractor and each subcontractor. 

 

   a. Each contractor shall provide, maintain, and perform protection and 

prevention of fire or fire hazards during the construction period for the 

protection of construction materials and personnel in accordance with 

Owner's Underwriter's recommendation, laws, and regulations.  This 

includes but is not limited to, fire extinguishers, special signs, and 

removal of combustible materials. 

 

 D. Cost of Installation, Operation and Maintenance 

 

  1. The Contractor and the appropriate subcontractor shall provide and maintain 

specified temporary utilities until date of Substantial Completion unless otherwise 

indicated.  Pay costs of installation, operation and maintenance of temporary 

utilities until Date of Substantial Completion. 

 

   a. Temporary Lighting:  Electrical Subcontractor or Contractor. 

   b. Temporary Toilets:  Contractor. 

   c. Temporary Fire Protection:  All contractors. 

 

 E. Cost of Utility Consumption 

 

  1. Designated Contractor responsible for costs of consumables for temporary 

utilities unless otherwise indicated: 

  

   a. Temporary Electricity - Electrical Energy during construction:  By 

Contractor or electrical subcontractor. 

   b. Temporary Water - Water:  By Contractor or plumbing subcontractor. 

   c. Temporary Telephone:  Telephone (by each contractor). 

 

 F. Monitor Temporary Utilities 

 

  1. Parties designated to provide a temporary utility shall be responsible for damage 

to his Work or to that of other contractors caused by a defect in such utility. 

 

   a. Enforce compliance with applicable codes and standards. 

   b. Enforce safe practices. 

   c. Prevent abuse of services and utilities. 
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   d. Prevent damage to finishes. 

 

  2. Do not allow wasteful use of consumables. 

 

 G. Use of Permanent Systems for Construction Purposes 

 

  1. Obtain prior written authorization for use of systems from the Architect.  Indicate 

the following: 

 

   a. Conditions and reasons for use. 

   b. Provisions relating to equipment warranties. 

 

  2. Modify and extend system as necessary to meet temporary utility requirements. 

  3. Upon completion of Work, or when required by the Architect, restore permanent 

system to specified condition prior to Substantial Completion. 

 

   a. Replace burned out or defective lamps (Contractor or electrical 

subcontractor). 

   b. Repair or restore damaged parts or components. 

 

  4. Refer to additional requirements specified in this Section. 

 

 

 

 H. Materials 

 

  1. General 

 

   a. May be new or used, but must be adequate for purpose intended.  Must 

not create unsafe or unsanitary conditions, nor violate requirements of 

applicable codes.  Comply with applicable Federal and State regulations.  

   b. Must be removed when Project is completed. 

 

  2. Temporary Lighting (Contractor or electrical subcontractor) 

 

   a. Comply with Division 16 and as specified above. 

   b. Receptacles, fixtures: 

 

    - Standard products, meeting UL requirements. 

    - Provide heavy duty guards on fixtures. 

    - Provide appropriate types of fixtures and receptacles for 

environment in which used, in accordance with NNEC, NEMA, 

and OSHA standards. 

 

   c. Refer to additional requirements specified in this Section. 

 

  3. Temporary Toilets (by Contractor) 

 

   a. Comply with Division 15. 

   b. Equipment:  Standard products, meeting code requirements.  Toilet 

Facilities:  Self ventilated portable chemical toilets.   

   c. Toilet Tissue:  Provide at each toilet, on suitable dispenser, with 

adequate reserve supply.  Monitor daily. 
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 I. Installation 

 

  1. General 

 

 

 

   a. Comply with applicable section of Divisions 15 and 16 and Federal and 

State regulations. 

   b. Install work in neat and orderly manner. 

   c. Make structurally, mechanically, and electrically sound throughout. 

   d. Maintain to give safe, continuous service, and to provide safe working 

conditions. 

   e. Modify and extend systems as work progress requires. 

 

  2. Temporary Lighting 

 

   a. Control lighting at secondary power centers unless otherwise specified. 

   b. Install exterior security lighting. 

  

    - Illuminate project site as specified. 

 

   c. Refer to additional requirements specified in this Section. 

 

  3. Temporary Telephone 

 

   a. Service and distribution wiring may be overhead or under ground. 

 

  4. Temporary Toilets  

 

   a. Erect securely 

   b. Service as often as necessary to prevent accumulation of wastes and 

creation of unsanitary conditions. 

 

 

1.5 SPECIAL PRECAUTIONS AND REQUIREMENTS 

 

 A. Do not block required exits. 

 

 B. Conform to all Owner's and Architect’s rules and regulations. 

 

 C. Do not interfere with normal use of existing active utility services, except as absolutely 

necessary to execute required work involving such services, and then only after proper 

arrangements have been made through the proper authority. 

 

 D. Each contractor is responsible in the performance of his work for protection of existing 

active utility services. 

 

  1. Notification of proposed interruption of service must be made 2 days in advance 

with the Owner. 
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1.6 SAFETY AND PROTECTION 

 

 A. General 

 

  1. The Contractor and each subcontractor must erect and maintain, as required by 

existing conditions and progress of the Work, every reasonable safeguard for 

safety and protection, including, but not limited to, posting danger signs and 

other warnings against hazards, promulgating safety regulations, and notifying 

owners and users of adjacent utilities. 

  2. The Contractor and each subcontractor must provide protection at all times 

against damage with vandalism, theft, weather, and other causes to completed 

Work, materials, and apparatus. 

  3. The Contractor and each subcontractor shall take every appropriate precaution 

to prevent damage to his work and workers of other contractors.  Damage which 

is caused to another contractor's Work will be repaired or replaced at the 

damaging contractor's expense. 

  4. The Contractor and each subcontractor shall protect existing trees, planting, 

structures, road, and walks during progress to the Work. 

  5. The Contractor and each subcontractor shall submit 3 copies of Contractor(s)' 

Safety Program and designate a responsible employee at the site whose duty 

shall be the prevention of accidents.  The person shall be the Contractor's 

Superintendent unless otherwise designated by the contractor in writing to the 

Architect. 

  6. No contractor shall load or permit any part of the Work to be loaded so as to 

endanger its safety. 

  7. The Contractor shall have a full-time, dedicated and qualified Safety Person for 

the Project to inspect job for safety hazards of all trades.  This person will hold 

and record safety meetings once a week at the Superintendent Meeting.  The 

Safety Person shall point out immediately to each Contractor each safety hazard 

he finds.  Each Contractor shall correct the safety problem immediately. 

 

   a. If safety problems are not corrected by appropriate trade, then the Safety 

Person shall take corrective action and charge the appropriate parties. 

   b. This Safety Person shall record all accidents for the Project. 

 

  8. The Contractor and each subcontractor shall provide safety protection at each 

area which, because of his operation, creates a safety hazard. 

  9. The Contractor shall take every appropriate safety precaution to prevent damage 

to the work or injury to the workers of other contractors.  This includes, but not 

limited to, overhead protection. 

  10. In an emergency affecting the safety of life, the work or adjoining property, the 

contractor, without special instruction or authorization from the Architect, or 

Owner, shall take the action necessary to prevent such threatened loss of injury. 

  11. The Contractor and each subcontractor shall provide at the site first aid supplies 

for minor injuries.  All injuries must be reported immediately to the job office, and 

the Superintendent of the Contractor shall make a written report thereof.  A copy 

of same shall be sent to the Architect. 

  12. Owner reserves the right to personally inspect and or employ a third party 

inspector to make periodic inspection of the site to determine extent of 

compliance to safety conditions.  Any observed safety conditions would be 

forwarded immediately in written format to the Safety Representative of the 

Contractor for corrective action. 
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 B. Water Control 

 

  1. The Contractor shall be responsible for erosion control, dewatering, pumping, 

and removal of all water until mass excavation has been completed unless 

otherwise noted.  

 

 C. Safety Devices 

 

  1. The Contractor shall provide fences, barricades, bridges, railings, and guards for 

protection of construction personnel and the public, and to provide protection of 

his Work installed. 

  2. The Contractor shall provide additional protection as may be required if 

additional protection is needed at a different time. 

 

 D. Streets and Sidewalks 

 

  1. The Contractor shall be responsible to keep public streets adjacent to project site 

free of mud, debris, and other foreign materials resulting from all project 

construction and vehicular traffic leaving site, to the satisfaction of governing 

public authorities regulating such conditions and Architect. 

 

 

 

  2. Do not interfere with normal use of streets in vicinity of project site except as 

indicated or as absolutely necessary to execute required work, and then only 

after proper arrangements have been made with authorities having jurisdiction 

including traffic control as applicable. 

 

 E. Hazardous Materials 

 

  1. When the use of storage of hazardous materials or equipment is necessary for 

the execution of the Work, the contractor shall exercise the utmost care and shall 

carry on such activities under the supervision of properly qualified personnel.  

Such use and storage shall also be in accordance with governing authority.  The 

use of explosives shall not be permitted. 

 

 F. Protect existing property from damage during the work required by these Contract 

Documents.  Any damage done to existing property shall be repaired satisfactorily to the 

approval of the Superintendent and/or Owner. 

 

 G. Existing property includes, but shall not be limited to, buildings, sidewalks, curbs, lawns, 

grass, trees and shrubs.   

 

 H. In the event of temporary suspension of work for inclement weather or for any other 

reasons, the Contractor shall protect all work and materials against damage or injury.  If 

damage or injury results from failure to protect, such work and materials shall be 

removed and replaced at no additional cost to the Owner.   
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 I. All existing water and gas pipe, sewers, drains, electrical ducts, telecom duct, and other 

duly authorized structures shall be properly supported and protected by and at the 

expense of the Contractor during the construction of work under or near them and so as 

not to interfere with their use.  They shall be left in as good condition on completion of the 

work as when found by the Contractor.   

 

 

1.7 TEMPORARY FIRST AID FACILITIES 

 

 A. The Contractor and all subcontractors shall provide first aid facilities as required by 

Federal, State, or Local Safety Regulations. 

 

 

1.8 TEMPORARY STORAGE 

 

 A. The Contractor and each subcontractor shall provide suitable storage facilities for 

materials delivered to site and protect materials from weather and damage. 

 

  1. Temporary storage of materials at site shall not interfere with the Work of other 

contractors or the Work and property of the Owner.  If necessary or as directed 

by the Architect, stored materials shall be relocated or removed. 

  2. Location on site for storage facilities shall be in designated areas as approved by 

the Architect and Owner.  

 

 

1.9 SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION 

 

 A. These Construction Documents and the construction hereby contemplated shall be 

governed by applicable provisions of Federal, State, and local regulations for 

construction safety in the State in which the project is located. 

 

  3. The Contractor and each subcontractor shall be responsible for the safety and 

health of persons and property affected by the contractor's performance of the 

Work including work performed by subcontractors.  This requirement shall apply 

continuously during the entire contact period and shall not be limited to normal 

working hours. 

  4. The Contractor and each subcontractor shall designate a qualified safety and 

health representative to be responsible for the administration of the Contractor's 

Safety and Health program. 

 

 B. Each contractor shall be responsible for compliance with the above aforesaid safety and 

health regulations for construction as applicable to the Contractor's Contract and the 

Contractor's construction means and methods.  The Contractor shall be liable for 

violations as may be cited or charged against the subcontractor by authorities governing 

the safety and health regulations for construction. 

 

  1. Each subcontractor shall comply with the Contractor's Safety Program. 

 

 

1.10 UTILITY PROTECTION 

 

 A. Existing utility lines and structures indicated or known, and utility lines constructed for this 

Project shall be protected from damage during demolition and construction operations. 
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 B. Locate and flag lines and structures before beginning demolition and other related 

operations. 

 

 C. When utility lines and structures that are to be removed  or relocated are encountered 

within the area of operations, notify the Architect and affected utility in ample time for the 

necessary measures to be taken to prevent interruption of the services. 

 

 D. Damage to existing utility lines or structures not indicated or known shall be reported 

immediately to the Superintendent and the affected utility. 

 

 

 

PART 2 - PRODUCTS (NOT USED) 

 

 

 

PART 3 - EXECUTION (NOT USED) 

 

 

 

 

 

 END OF SECTION   01 50 00 



Palmetto Park & Ride 
Palmetto, Florida 
 

 

#1020805  TEMPORARY PROTECTION 01 56 00 - 1 

©SCHENKELSHULTZ  10/8/10 

 

 SECTION 01 56 00 

 TEMPORARY PROTECTION 

 

PART 1 - GENERAL  

 

1.1 SUMMARY 

 

 A. This section specified requirements for protection. 

 

 B. Protection facilities required include but are not limited to: 

 

  1. Barricades, warning signs, lights. 

  2. Temporary protection of public sidewalks. 

 

 

1.2 QUALITY ASSISTANCE 

 

 A. Regulations:  Comply with industry standards and applicable laws and regulations if 

authorities having jurisdiction, including but not limited to: 

 

  1. Building Code requirements. 

  2. Health and safety regulations. 

  3. Utility company regulations. 

  4. Police, Fire Department and Rescue Squad rules. 

  5. Environmental protection regulations. 

 

 B. Standards:  Comply with NFPA Code 241, "Building Construction and Demolition 

Operations", ANSI-A10 Series standards for "Safety Requirements for Construction and 

Demolition", and NECA Electrical Design Library "Temporary Electrical Facilities." 

 

  1. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services", 

prepared jointly by AGC and ASC, for industry recommendations. 

  2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations 

for temporary electric service.  Install service in compliance with National Electric 

Code (NFPA 70). 

 

 C. Inspections:  Arrange for authorities having jurisdiction to inspect each disconnected 

utility.  Obtain required certifications and permits. 

 

 

PART 2 -PRODUCTS 

 

2.1 EQUIPMENT 

 

 A. First Aid Supplies:  Comply with governing regulations. 

 

 B. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers 

for temporary offices and similar spaces.  In other locations provide hand-carried, 

portable, UL-rated, class "ABC" dry chemical extinguishers, or a combination of 

extinguishers for NFPA recommended classes for the exposure. 
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  1. Comply with NFPA 10 and 241 for classification, extinguishing agent and size 

required by location and class of fire exposure. 

 

 

PART 3 - EXECUTION 

 

3.1 PROTECTION FACILITIES INSTALLATION 

 

 A. Temporary Fire Protection:  Comply with NFPA 10 "Standard for Portable Fire 

Extinguishers," and NFPA 241 "Standard for Safeguarding Construction, Alterations, and 

Demolition Operations." 

 

  1. Locate fire extinguishers where convenient and effective for their intended 

purpose, but not less than one extinguisher on each floor at or near each usable 

stairwell. 

  2. Store combustible materials in containers in fire-safe locations. 

  3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire 

protection facilities, stairways and other access routes for fighting fires.  Prohibit 

smoking in hazardous fire exposure areas. 

  

 B. Barricades, Warning Signs and Lights:  Comply with standards and code requirements 

for erection of structurally adequate barricades.  Paint with appropriate colors, graphics 

and warning signs to inform personnel and the public of the hazard being protected 

against.  Where appropriate and needed provide lighting, including flashing red or amber 

lights. 

 

 C. Environmental Protection:  Provide protection, operate temporary facilities and conduct 

construction in ways and by methods that comply with environmental regulations, and 

minimize the possibility that air, waterways and subsoil might be contaminated or 

polluted, or that other undesirable effects might result.  Avoid use of tools and equipment 

which produce harmful noise.  Restrict use of noise making tools and equipment to hours 

that will minimize complaints from persons or firms near the site. 

 

 

 END OF SECTION 01 56 00 
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 SECTION 01 60 00 

 PRODUCTS, MATERIALS, AND EQUIPMENT 

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY  

 

 A. It is the intent of the Specifications and Drawings to accomplish a complete and first-

grade installation in which there shall be installed new materials and products of the 

latest and best design and manufacturer.  Workmanship shall be thoroughly first-class 

and complete, executed by competent and experienced workmen. 

 

 B. Equipment, specialties, and similar items shall be checked for compliance and fully 

approved prior to installation.  contractors are cautioned that work or equipment installed 

without approval is subject to condemnation, removal, and subsequent replacement with 

an approved item without extra compensation. 

 

 

1.2 DEFINITIONS 

 

 A. Definitions used in this Article are not intended to change the meaning of other terms 

used in the Contract Documents, such as "specialties," "systems," "structures," "finishes," 

"accessories," and similar terms.  Such terms and definitions are self-explanatory and 

have well recognized meanings in the construction industry. 

 

  1. "Products" are items purchased for incorporation in the Work, whether purchased 

for the Project or taken from previously purchased stock.  The term "product" 

includes the terms "material," "equipment," "system," and terms of similar intent. 

 

   a. "Named Products" are items identified by manufacturer's product name, 

including make or model designation, indicated in the manufacturers 

published product literature that is current at of the date of the Contract 

Documents. 

   b. "Foreign Products", as distinguished from "domestic products," are items 

substantially manufactured (50 percent or more of value) outside of the 

United States and its possessions; or produced or supplied by entities 

substantially owned (more than 50 percent) by persons who are not 

citizens or nor living within the United States and its possessions. 

 

  2. "Materials" are products that are substantially shaped, cut, worked, mixed, 

finished, refined or otherwise fabricated, processed, or installed to form a part of 

the Work. 

  3. "Equipment" is a product with operational parts, whether motorized or manually 

operated, that requires service connections such as wiring or piping. 

 

 

 

 

 

 



Palmetto Park & Ride 
Palmetto, Florida 
 

 

#1020805  PRODUCTS, MATERIALS, 01 60 00 - 2 

©SCHENKELSHULTZ AND EQUIPMENT 10/8/10 

 

PART 2 - PRODUCTS 

 

2.1 PRODUCT STANDARD AND QUALITY - SUBSTITUTIONS 

 

 A. The Contract is based on the materials, equipment, and methods described in the 

Contract Documents. 

 

  1. All product manufacturers for panel walls, exterior doors, roofing products, 

skylights, windows, shutters, structural components and products comprising a 

building’s envelope introduced as a result of new technology, whether or not listed 

or specified, shall comply with Rule 9B-72 of the Florida Administrative Code and 

shall comply with the 2007 Florida Building Code with the 2009 Supplement. 

  2. If certain manufacturers listed are not approved, the product manufacturer shall 

be responsible to obtain approvals in accordance with Rule 9B-72 of the Florida 

Administrative Code prior to submitting product data or shop drawings for this 

project.  Otherwise, if not approved by the State, the manufacturer will not be 

acceptable for use on this project. 

 

 B. Where in the Drawings and Specifications certain products, manufacturer's tradenames, 

or catalog numbers are given, it is done for the expressed purpose of establishing a 

basis of design, quality, durability, and efficiency of design in harmony with the work 

outlined and is not intended for the purpose of limiting competition. 

 

 C. The Architect will consider proposals for substitutions of materials, equipment, and 

methods only when such proposals are accompanied by full and complete technical data 

and all other information required by the Architect to evaluate the proposed substitution. 

 

 D. Do not substitute materials, equipment, or methods unless such substitution has been 

specifically approved for this Work by the Architect. 

 

 E. "Or equal": 

 

  1. Where the phrase "or equal" or  "or equal as approved by the Architect" occurs in 

the Contract Documents, do not assume that material, equipment, or methods 

will be approved as equal by the Architect unless the item has been specifically 

approved for this Work by the Architect. 

  2. The decision of the Architect shall be final. 

 

 F. Availability of Specified Items: 

 

  1. Verify prior to bidding that specified items will be available in time for installation 

during orderly and timely progress of the Work. 

  2. In the event specified item or items will not be so available, so notify the Architect 

prior to receipt of bids. 

  3. Costs of delays because of non-availability of specified items, when such delays 

could have been avoided by the contractor, will be back charged as necessary 

and shall not be borne by the Owner. 
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 G. Where the questions of appearance, artistic effect, or harmony of design are concerned, 

the Architect reserves the right to refuse approval of substituted products proposed to be 

substituted for that specified, if in his opinion the item to be substituted is not harmonious 

to the finished effect and appearance desired, as portrayed in the Drawings and 

Specifications.  The Architect's said refusal to approve, established by this paragraph, is 

final and not subject to arbitration. 

 

 H. Products of other manufacturers will be considered for acceptance provided they equal 

or exceed the material requirements and functional qualities of the specified product.  

Requests for Architect's approval and complete technical data for evaluation must be 

received at least 10 days prior to bid due date.  Additional approved manufacturers will 

be issued by Addendum. 

 

 

2.2 MANUFACTURER'S DIRECTIONS 

 

 A. Manufactured products shall be applied, installed, connected, erected, used, cleaned and 

conditioned in accordance with the manufacturer' printed directions, unless herein 

specified to the contrary.  Where manufacturer's printed directions are available and 

where reference is made to manufacturer's directions in the Specification, the contractor 

shall submit 2 copies of such directions to the Architect prior to the beginning of Work 

covered thereby. 

 

 B. Where specific installation instructions are not part of these Specifications and Drawings, 

equipment shall be installed in strict accordance with instructions from the respective 

manufacturers.  Where installation instructions included in these Specifications or 

Drawings are at a variance with instructions furnished by the equipment manufacturer, 

the contractor shall make written request for clarification from the Architect. 

 

 C. In accepting or assenting to the use of apparatus or material, or make, or arrangement 

thereof, the Architect in no way waives the requirements of these specifications or the 

warranty embodied therein. 

 

 

2.3 WARRANTIES 

 

 A. Specific warranties or bonds called for in the Contract Documents, in addition to that 

falling under the general warranty as set forth in General Conditions, shall be furnished in 

accordance with the requirements of the Specifications. 

 

 B. Each contractor shall and does hereby agree to warrant for a period of one year, or for 

longer periods, where so provided in the Specifications, as evidenced by the date of 

Substantial Completion issued by the Architect, products installed under the Contract to 

be of good quality in every respect and to remain so for periods described herein. 
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 C. Should defects develop in the aforesaid Work within the specified periods, due to faults in 

products or their workmanship, the contractor hereby agrees to make repairs and do 

necessary Work to correct defective Work to the Architect's satisfaction, in accordance 

with the Supplementary Conditions.  Such repairs and corrective Work, including costs of 

making good other Work damaged by or otherwise affected by making repairs or 

corrective Work, shall be done without cost to the Owner and at the entire cost and 

expense of the contractor within 14 days after written notice to the contractor by the 

Owner. 

 

 D. Nothing herein intends or implies that the warranty shall apply to Work which has been 

abused or neglected or improperly maintained by the Owner or his successor in interest. 

 

 E. Where service on products is required under this Article, it shall be promptly provided 

when notified by the Owner and no additional charge shall be made, unless it can be 

established that the defect or malfunctioning was caused by abuse or accidental damage 

not to be expected under conditions of ordinary wear and tear. 

 

 F. In the event movement in the adjoining structure or components causes malfunctioning, 

the contractor responsible for the original installation of the adjoining structure or 

components shall provide such repair, replacement, or correction necessary to provide 

for proper functioning to bring the equipment back into the same operating condition as 

approved at the completion of the building. 

 

 G. The manufacturer and supplier expressly warrants that each item of equipment furnished 

by him and installed in this Project is suitable for the application shown and specified in 

the Contract documents and includes features, accessories, and performing 

characteristics listed in the manufacturer's catalog in force on the date bids are requested 

for the Work.  This warranty is intended as an assurance by the manufacturer that his 

equipment is not being misapplied and is fit and sufficient for the service intended.  This 

warranty is in addition to and not in limitation of other warranties or remedies required by 

law or by the Contract Documents.  It shall be the responsibility of the contractor for the 

particular equipment to obtain this warranty in writing. 

 

 H. In case the contractor fails to do Work so ordered, the Owner may have work done and 

charge the cost thereof against monies retained as provided for in the Agreement and, is 

said retained monies is available, the contractor and his Sureties shall agree to pay to the 

Owner the cost of such Work. 

 

 

2.4 MATERIAL DELIVERY AND RESPONSIBILITIES 

 

 A. Each contractor shall be responsible for materials he orders for delivery to the jobsite.  

Responsibility includes, but is not limited to, receiving, unloading, storing, protecting, and 

setting in place; ready for final connections.  Each contractor will coordinate jobsite 

storage with the Design-Builder. 

 

  1. The Owner will not be responsible for deliveries related to the construction or 

operation of the contractor.  The Owner cannot sign delivery forms for the 

contractor. 
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 B. Contractors shall insure that products are delivered to the Project in accordance with the 

Construction Schedule of the Project.  In determining date of delivery, sufficient time shall 

be allowed for shop drawings and sample approvals, including the possibility of having to 

resubmit improperly prepared submittals or products other than those specified and the 

necessary fabrication or procurement time along with the delivery method and distance 

involved. 

 

 

2.5 PROTECTION 

 

 A. Each contractor shall protect building elements and products when subject to damage.  

Should workmen or other persons employed or commissioned by one contractor be 

responsible for damage, the entire cost of repairing said damage shall be assumed by 

said individual contractor.  Should damage be done by a person or persons not 

employed or commissioned by a contractor, the respective contractors shall make repairs 

and charge the cost to the guilty person or persons.  The affected contractors shall be 

responsible for collecting such charges.  If the person or persons responsible for damage 

cannot be discovered, full and satisfactory repairs shall be made by the respective 

contractor, and the cost of Work shall be prorated against each contractor. 

 

 B. The respective contractors shall protect their products prior to installation and final 

acceptance.  Storage shall be dry, clean, and safe.  Materials or equipment damaged, 

deteriorated, rusted or defaced due to improper storage, shall be repaired, refinished, or 

replaced, as required by the Architect.  Products lost through theft or mishandling shall 

be replaced by the contractor without cost to the Owner. 

 

 

2.6 ACCEPTANCE OF EQUIPMENT OR SYSTEMS 

 

 A. The Owner will not accept the start of the warranty period on systems or equipment until 

Substantial Completion is issued to the respective contractor(s) for Owner's occupancy of 

the building, in part or whole.  Each contractor shall make such provisions as required to 

extend the manufacturer's warranty from time of initial operation of systems or equipment 

until Substantial Completion is given in writing. 

 

 

PART 3 - EXECUTION  (NOT USED) 

 

 

 

 END OF SECTION 01 60 00 
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SECTION 01 60 10 

PRODUCT SUBSTITUTIONS 

 

 

PART 1 - GENERAL 

 

1.1 DEFINITIONS 

 

 A. Definitions used in this Article are not intended to change or modify the meaning of other terms 

used in the Contract Documents. 

 

 B. Substitutions:  Requests for changes in products, materials, equipment, and methods of 

construction required by Contract Documents proposed by the Contractor after award of the 

Contract are considered requests for "substitutions."  The following are not considered 

substitutions: 

 

  1. Revisions to Contract Documents requested by the Owner or Architect. 

  2. Specified options of products and construction methods included in Contract Documents. 

  3. The Contractor's determination of and compliance with governing regulations and orders 

issued by governing authorities. 

 

 

1.2 SUBMITTALS 

 

A. Substitution Request Submittal:  Request for product substitution shall be submitted to the 

Architect no later than ten (10) days prior to bid due date.  Requests received after this time 

may not be considered. 

 

1. Substitutions after the bid date may be accepted and will be reviewed on a case-by-case 

basis. 

 

B. Contractor's Substitution Request Form:  Submit substitution requests to the Architect (through 

Design-Builder) on the "Contractor Substitution Request Form" attached at the end of this 

Section. 

 

C. Substitutions shall include product data, samples and shop drawings as required to evaluate the 

proposed product.  Submittals shall also include specified product (some additional engineering 

may be required with specific materials) with a line-by-line comparison of the products. 

 

 

PART 2 - PRODUCTS 

 

2.1 SUBSTITUTIONS 

 

 A. Conditions:  The Contractor's substitution request will be received and considered by the Owner 

when one or more of the following conditions are satisfied, as determined by the Owner; 

otherwise requests will be returned without action except to record noncompliance with these 

requirements. 

 

  1. Extensive revisions to Contract Documents are not required. 

  2. Proposed changes are in keeping with the general intent of Contract Documents. 

 

 



Palmetto Park & Ride 
Palmetto, Florida 
 

 

#1020805 PRODUCT SUBSTITUTIONS 01 60 10 - 2 

©SCHENKELSHULTZ  10/8/10 

 

 

  3. The request is timely, fully documented and properly submitted. 

  4. The request is directly related to an "or equal" clause or similar language in the Contract 

Documents. 

  5. The specified product or method of construction cannot be provided within the Contract 

Time.  The request will not be considered if the product or method cannot be provided as 

a result of failure to pursue the Work promptly or coordinate activities properly. 

  6. The specified product or method of construction cannot receive necessary approval by a 

governing authority, and the requested substitution can be approved. 

  7. A substantial advantage is offered the Owner, in terms of cost, time, energy conservation 

or other considerations of merit, after deducting offsetting responsibilities the Owner may 

be required to bear.  Additional responsibilities for the Owner may include additional 

compensation to the Architect for redesign and evaluation services, increased cost of 

other construction by the Owner or separate Contractors, and similar considerations. 

  8. The specified product or method of construction cannot be provided in a manner that is 

compatible with other materials, and where the Contractor certifies that the substitution 

will overcome the incompatibility. 

  9. The specified product or method of construction cannot be coordinated with other 

materials, and where the Contractor certifies that the proposed substitution can be 

coordinated. 

  10. The specified product or method of construction cannot provide a warranty required by the 

Contract Documents and where the Contractor certifies that the proposed substitution 

provide the required warranty. 

 

 C. The Contractor's submittal and the Architect's acceptance of Shop Drawings, Product Data or 

Samples that relate to construction activities not complying with the Contract Documents does 

not constitute an acceptable or valid request for substitution, nor does it constitute approval. 

 

 

 

PART 3 - EXECUTION (NOT USED) 
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 CONTRACTOR'S REQUEST FOR SUBSTITUTION 

 

 

 

PROJECT:          DATE:      

 

SPECIFICATION SECTION:        ITEM(S):               

 

SPECIFIED MANUFACTURER:            

 

SPECIFIED MODEL NO:                                                        

 

PROPOSED MANUFACTURER:                                                   

  

 

PROPOSED MODEL NO:                                                         

 

REASON/S FOR                                                              

  

 

REQUEST FOR                                                               

  

 

SUBSTITUTION                                                              

  

 

 

Attach complete technical data, including laboratory tests, if  

applicable, in duplicate. 

 

A. Will approval affect dimensions shown on Drawings in any way? No   Yes   

 Explain (Attach drawings if necessary):        

            

             

 

B. Will the Contractor pay for any changes to the building  design, including engineering and 

detailing costs caused by the approval?     No   Yes   

 Explain:            

             

 

C. Will approval affect the work of other trades?   No   Yes   

 Explain:            

               

 

D. Manufacturer's guarantees of the proposed and specified items are: Same  Different  

 Explain:            

              

 

E. Does the proposed item meet all applicable Codes, Ordinances and regulations for this specific 

application?  No   Yes   

 Explain:            

               

 



Palmetto Park & Ride 
Palmetto, Florida 
 

 

#1020805 PRODUCT SUBSTITUTIONS 01 60 10 - 4 

©SCHENKELSHULTZ  10/8/10 

 

 

F.  Has proposed item been used locally in similar applications? No   Yes   

 Explain:            

              

 

G. If approved, will the Owner receive a credit for the proposed alternate material? No  Yes  

 Explain:            

               

 

H. Does the proposed alternate material meet the same applicable standards (ASTM, ANSI, UL, FS.) 

as the specified item?      No   Yes   

 Explain:            

               

 

 

It is the Contractor's responsibility to provide all information necessary to determine the proposed alternate 

material is equal or better than the specified item.  This includes any test reports, product data, 

manufacturer's specifications, color samples, product samples or the like as may be required for an 

evaluation. 

 

 

 

The Architect and Owner will not be required to prove any product is not equal or suitable to the Project. 

 

 

SUBMITTED BY:        

 

  Firm:        

  Address:       

         

 

 

Signature:      Date:      

 

 

FOR ARCHITECT'S USE: 

 

Not Acceptable    

 

No Exceptions Taken   

 

 

By:                 Date:                  

 

 

END OF SECTION 01 60 10 
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 SECTION 01 70 00 

 PROJECT CLOSEOUT 

 

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

 A. Closeout is hereby defined to include general requirements near the end of Contract 

Time in preparation for final acceptance, final payment, normal termination of contract, 

occupancy by Owner, and similar actions evidencing completion of the work.  Specific 

requirements for individual parts of the Work are specified in Sections of Divisions 2 

through 33.  Time of closeout is directly associated to Date of Substantial Completion. 

 

 

1.2 PREREQUISITES TO SUBSTANTIAL COMPLETION 

 

 A. Prior to requesting Architect review for Certificate of Substantial Completion, (for either 

entire Work or portions thereof), complete the following and list known exceptions in 

request. 

 

  1. Advise Owner of pending insurance changeover requirements. 

  2. Submit specific warranties, workmanship/maintenance bonds, maintenance 

agreements, agreements, final certifications, and other required closeout 

documents. 

  3. Obtain and submit release enabling Owner's full and unrestricted use of the 

Work and access to services and utilities, including occupancy permits, operating 

certificates, and other similar required releases. 

  4. Deliver tools, spare parts, extra stocks of materials, and similar physical items as 

specified to the Owner.  Obtain receipts for deliveries. 

  5. Make final changeover of locks and transmit keys to Owner and advise Owner's 

personnel of changeover in security provisions. 

  6. Complete start-up testing of systems and instruction of Owner's 

operating/maintenance personnel.  Discontinue and remove from project site 

temporary facilities and service, construction tools and facilities, mock-ups, and 

other construction elements. 

  7. Complete final cleaning up requirements as specified in Section 01 74 13. 

 

 

1.3 PREREQUISITES TO FINAL PAYMENTS 

 

 A. Prior to requesting Architect final review for certification of final payment, complete the 

following: 

 

  1. Refer to the Supplementary Conditions. 

  2. Submit final payment request with required closeout attachments. 

  3. Submit copy of Architect's final punch list of itemized Work to be completed or 

corrected, stating that each and every item has been completed or otherwise 

resolved for acceptance. 

  4. Submit record drawings, maintenance manuals, and similar final record 

information as specified. 

  5. Submit certification of code compliance. 
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  6. Submit certification stating that no materials containing asbestos were 

incorporated into the Work. 

  7. Plumbing Contractor shall submit certification stating that no flux or solder used 

for drinking water piping containing more than 0.2 percent lead, and that no pipe 

or fittings used for drinking water piping contained no more than 0.8 percent lead. 

 

 

PART 2 - PRODUCTS (NOT USED) 

 

 

PART 3 - EXECUTION 

 

3.1 PUNCH LIST 

 

 A. Prior to the Architect's preparation of a Project Punch List, Contractor shall prepare his 

own punch list and submit to the Architect through the Contractor.   

 

 B. The Contractor's inspection shall be as thorough as possible, in accordance with his 

aspiration to provide first-class workmanship and maintain good reputation and shall 

include Work under his Contract, including that of his subcontractors. 

 

 C. The Architect shall observe the Work, providing that the Work on the Contractor's punch 

list has been completed, and prepare the Project Punch List for use.  

 

 D. The Architect will only perform two (2) punch list inspections.  The Architect will do the 

first inspection prior to issuing the Substantial Completion certificate and will do a second 

inspection within 30 days of the first inspection to verify that the contractor has completed 

the outstanding items on the first inspection punch list.  Additional inspections above and 

beyond as specified herein are at additional cost to the Contractor.  

 

 

3.2 WARRANTY - CORRECTION OF THE WORK 

 

 A. At approximately one month prior to the one year warranty expiration, the Owner, 

Architect, and a representative of the Contractor shall visit the site and prepare the 

warranty punch-list. 

 

 A. This Work shall be completed immediately by the Contractor(s) after receiving 

notification. 

 

 

3.3 PROJECT RECORD DRAWINGS 

 

 A. Contractor shall keep current during the progress of the Work, and submit updated 

Project Record Drawings at the completion of the project, especially for the purpose on 

this project.  Drawings shall incorporate changes made in the Work of the respective 

trades during the construction period.  Such changes shall be indicated at the time they 

occur for accuracy. 
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 B. Maintain at the job site one copy of Drawings, Project Manual, Addenda, approved shop 

drawings, change orders, field orders, other Contract modifications, and other approved 

documents submitted by the Contractor(s), in compliance with various Sections of the 

Project Manual. 

 

 C. Each of these Project Record Documents shall be clearly marked "Project Record Copy"; 

maintained in good condition; available for observation by the Architect; and shall not be 

used for construction purposes.  Mark up the documents to indicate the following: 

 

  1. Significant changes and selections made during the construction process; 

  2. Significant detail not shown in the original Contract Documents including change 

orders; 

  3. The location of underground utilities and appurtenances dimensionally 

referenced to permanent surface improvements; 

  4. The location of internal utilities and appurtenances concealed in building 

structures, referenced to visible and accessible features of the structure; 

  5. When elements are placed exactly as shown on the Drawings, so indicate; 

otherwise, indicate changed location. 

 

 D. Keep Project Record Documents current.  Do not permanently conceal Work until the 

required information has been recorded. 

 

 E. Prior to final payment on the Project, submit to the Architect the Project Record Drawings 

for changes recorded for the Work of Divisions 2 through 14. 

 

 F. Prior to final complete and payment, the Contractors for Mechanical Work and Electrical 

Work, Divisions 21 through 28, shall update their working drawings with changes made in 

his Work.  Submit one complete set of transparencies and 2 complete sets of prints of 

these changed working drawings to the Architect. 

 

  1. Each drawing shall be labeled "Project Record Drawing", dated and signed by 

the Contractor. 

 

 G. The Contractor shall certify that the Project Record Drawings show complete and 

accurate as-built conditions, including without limitation, sizes, kinds of materials, vital 

piping and valves, conduit locations, and other similar and required items. 

 

 H. Contractor(s) shall include as part of the Project Record Drawings, a complete and 

current Project Manual, indicating changes made relating to the specifications.  All 

requirements for the Project Record Drawings apply to the Project Record Project 

Manual. 

 

 I. The Contractor shall maintain all approved Permit Drawings in a manner so as to make 

them accessible to governmental inspectors and other authorized agencies.  All 

approved Drawings shall be wrapped, marked, and delivered to the Owner within 10 

days of the Date of Substantial Completion of the Work. 

 

 J. Project Record Documents are all to be electronic in pdf format. 
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3.4 CERTIFICATION OF CODE COMPLIANCE 

 

 A. Prior to final payment, the contractor indicated below shall submit to the Architect (in 

duplicate), letters of certification of code compliance as follows: 

 

  1. The Subcontractor(s) for Division 22, 23, 24, Mechanical Work, shall submit a 

letter certifying that mechanical installations comply with current applicable 

Codes. 

  2. The Subcontractor(s) for Division 26, 27, 28 Electrical Work, shall submit letters 

certifying that electrical wiring complies with NEC current applicable editions. 

  3. The Subcontractor for Division 26, 27, 28, Electrical Work, shall submit letters 

certifying that alarm systems and smoke and heat detection systems comply with 

State of Indiana Codes and Regulations, current applicable conditions. 

 

 

3.5 MAINTENANCE AND OPERATING MANUALS 

 

 A. Prior to Date of Substantial Completion, and a requirement prior to receiving final 

payment, Contractor shall submit to the Architect three (3) copies of a comprehensive 

Maintenance and Operating Manual presenting complete directions and 

recommendations for the proper care and maintenance of visible surfaces as well as 

maintenance and operating instructions for equipment items which he has provided.  

Operation and Maintenance Manuals shall include the following: 

 

  1. Schematic and piping and wiring diagrams. 

  2. Valve charts and schedules. 

  3. Lubrication charts and schedules. 

  4. Guides for troubleshooting. 

  5. Pertinent diagrams of equipment with main parts identification. 

  6. Manufacturer's data on all equipment. 

  7. Operating and maintenance instructions for all equipment. 

  8. Manufacturer's parts list. 

  9. Any testing procedures for operating tests. 

 

 B. Operating instructions shall include necessary printed directions for correct operations, 

adjustments, servicing, and maintenance of movable parts.  Also included shall be 

suitable parts lists, approved shop drawings, and diagrams showing parts location and 

assembly. 

 

 C. Upon Architect's approval and prior to issuance of final payment(s), Contractor shall 

submit three (3) corrected and completed copies of Operating and Maintenance Manuals 

to the Architect. 

 

 D. Finished manuals shall be loose-leaf type with hardboard covers and titled tabs 

identifying each particular portion or item of the Work. 

 

 E. For each titled item or portion of the Work, manual must provide the names, addresses, 

and phone numbers of the following parties: 

 

  1. Contractor/installer 

  2. Manufacturer 

  3. Nearest dealer/supplier 
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  4. Nearest agency capable of supplying parts and service 

 

 F. For each manual label on front cover or spine, indicate the following information: 

 

  1. Project name and address 

  2. Owner's name 

  3. Name and address of Architect 

  4. Name and address of all contractors and their contacts 

  5. Date of submission 

 

 G. The contractor(s) shall instruct the Owner's operating personnel in the proper use, care 

and emergency repair of all equipment installed before final payment.  The contractor(s) 

shall call particular attention to any safety measures that should be followed.  The 

instruction shall be adequate to train the Owner's operating personnel in the proper use, 

care, and emergency repair of such equipment. 

 

 H. Refer to Section 01 33 00 for additional requirements. 

 

 

3.6 CHARTS AND LOCATIONS OF CONCEALED WORK 

 

 A. The contractor(s) for Mechanical Work shall prepare suitable charts identifying and 

locating each concealed control or other concealed item requiring repair, adjustment, and 

maintenance.  Charts shall be mounted in suitable frames with glass covers secured to 

wall where directed. 

 

 B. Charts shall list each item, together with its function, item number and location. 

 

 C. Locations throughout the building shall be identified on the wall or ceiling by permanent, 

non-obstructive plates, labels, or other approved means secured in a permanent manner. 

 

 D. Chart details, identification methods, locations, and methods of attachment shall be 

specified or approved by the Architect at the jobsite upon full submission of proposed 

procedures and proper execution of same. 

 

 

 

 END OF SECTION 01 70 00 
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 SECTION 01 74 13 

 CONSTRUCTION CLEANING 

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

 A. The Architect reserves the right to act on behalf of the Owner pertaining to the clean-up 

responsibilities that are a part of each Contractor's Work. 

 

 

1.2 PURPOSE - DAILY CLEANING 

 

 A. Define and emphasize the responsibility of each Contractor to remove his rubbish and 

debris from the construction site to guard against fire and safety hazards as well as to 

provide a more efficient construction operation for all Contractors.  If this cleaning is not 

performed to the satisfaction of the Owner and the Architect, it will be performed for the 

Contractor at his expense. 

 

 

1.3 PURPOSE - ROUTINE CLEANING 

 

 A. Each Friday afternoon, and more often if necessary, each Contractor shall perform an 

overall cleanup of the entire site, including a broom cleaning of appropriate surfaces.  

The trades shall remove their rubbish and debris from the building site to the rubbish 

collection location promptly upon its accumulation and in no event later than the regular 

Friday general cleanup.   

 

 

1.4 RUBBISH CONTAINER 

 

 A. The Prime Contractor shall provide dumpster type rubbish container with lid, sized 

adequate for the Project waste, debris, and rubbish for the life of the Project. 

 

 B. Dispose of container contents weekly or at more frequent intervals if required by 

inadequate container capacity. 

 

 

1.5 SAFETY REQUIREMENTS 

 

 A. Hazards Control (By each Contractor) 

 

  1. Store volatile wastes in covered metal containers, and remove from the premises 

daily. 

  2. Prevent accumulation of wastes, which create hazardous conditions. 

  3. Provide adequate ventilation during use of volatile or noxious substances. 

 

 

 B. Conduct cleaning and disposal operations to comply with local ordinances and anti-

pollution laws. 

 

  1. Do not burn or bury rubbish and waste materials on project site. 
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  2. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in 

storm or sanitary drains. 

  3. Do not dispose of wastes into streams or waterways. 

 

 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

 A. Use only cleaning materials recommended by manufacturer of surface to be cleaned. 

 

 B. Use cleaning materials only on surface recommended by cleaning material manufacturer. 

 

 

PART 3 - EXECUTION 

 

3.1 DAILY CLEANING  

 

 A. Contractor shall execute daily cleaning to ensure that building, grounds, and public 

properties are maintained free from accumulations of waste materials and rubbish. 

 

 B. Wet down dry materials and rubbish to lay dust and prevent blowing dust. 

 

 C. Daily, during progress of work, clean site and public properties and dispose of waste 

materials, debris, and rubbish in dumpster type rubbish container provided under this 

Section. 

 

 D. Handle materials in a controlled manner with as few handlings as possible; do not drop 

or throw materials from heights. 

 

 E. Schedule cleaning operations so that dust and other contaminants resulting from 

cleaning process will not fall on wet, newly painted surfaces. 

 

 F. Place no new work on dirty surfaces. 

 

 

3.2 ROUTINE CLEANING  

 

 A. Employ experienced workmen for cleaning. 

 

 B. Remove dirt, mud, and other foreign materials from sight exposed interior and exterior 

surfaces. 

 

 C. Each Friday, or at more frequent intervals, if work activities justify same, perform the 

following cleaning.  This includes all dirt, dust, and debris not identifiable as part of a 

Contract.  Broom clean floor and paved surfaces; rake clean other surfaces of ground. 

 

 D. Maintain adjacent roads free from the accumulation of mud, rocks, rubbish, litter and 

debris resulting from construction activities. 
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E. Remove litter, rubbish and debris from chases, whether the chases will be accessible or 

not. 

 

 F Maintain cleaning throughout the life of the Project. 

 

 G. Should the Contractor fail in the performance of this Work, the Owner may perform such 

Work in accordance with Article 3 of the General Conditions. 

 

 

3.3 FINAL CLEANING (Contractor) 

 

 A. Contractor shall perform his respective final clean-up and shall leave the Work of the 

complete Project in clean, neat condition.  The following are examples, but not by way of 

limitation, of cleaning levels required. 

 

  1. Remove labels which are not required as permanent labels. 

  2. Wipe surfaces of electrical equipment clean. 

  3. Remove debris and surface dust from limited access spaces including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 

spaces. 

  4. Clean light fixtures and lamps so as to function with full efficiency.  Replace all 

lamps that are burnt out and/or flickering. 

  

 

 

 

 END OF SECTION 01 74 13 
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 SECTION 05 52 00 

 ALUMINUM HANDRAILS AND RAILINGS 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

 A. Section includes aluminum pipe handrails and railings 

 

 

1.2 SUBMITTALS 

 

 A. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  

Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items.  Provide templates for anchors and 

bolts specified for installation under other Sections. 

 

 B. Welder certificates signed by Contractor certifying that welders comply with requirements 

specified under the "Quality Assurance" Article. 

 

 C. Qualification data for firms and persons specified in the "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include a list of completed projects with 

project name, addresses, names of architects and owners, and other information 

specified. 

 

D. Shop drawings shall indicate loading requirements as specified herein and be certified 

and sealed by a Registered Structural Engineer in the state of <%States%> to be in 

conformance with all requirements as specified herein and in accordance with all State 

and local codes and regulations. 

 

 

1.3 QUALITY ASSURANCE 

 

 A. Fabricator Qualifications:  Firm experienced in producing metal fabrications similar to 

those indicated for this Project with a record of successful in-service performance, and 

with sufficient production capacity to produce required units without delaying the Work. 

 

 B. Welding Standards:  Comply with applicable provisions of AWS D1.2 “Structural Welding 

Code–Aluminum”. 

 

  1. Certify that each welder has satisfactorily passed AWS qualification tests for 

welding processes involved and, if pertinent, has undergone re-certification. 

 

 C. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be set in 

concrete or built into masonry for installation of stair work.  Provide setting drawings, 

templates, instructions, and directions for installation of anchorage devices.  Coordinate 

delivery with other work to avoid delay. 

 

  1. See Concrete and Masonry Sections of these Specifications for installation of 

inserts and anchorage devices. 
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 D. Shop Assembly:  Pre-assemble items in shop to greatest extent possible to minimize field 

splicing and assembly.  Disassemble units only as necessary for shipping and handling 

limitations.  Clearly mark units for re-assembly and coordinated installation. 

 

 E. Structural Performance:  Design, engineer, fabricate, and install the following metal 

fabrications to withstand the following structural loads without exceeding the allowable 

design working stress of the materials involved, including anchors and connections. 

 

  1. Handrails:  200 pounds, concentrated load applied at any point in any direction 

and 50 pounds per linier foot applied in any direction. 

  2. Guardrails: 

 

   a. 200 pounds, concentrated load applied at any point in any direction 

   b. 50 pounds per linier foot applied in any direction 

   c. 200 pound, concentrated load applied on a one foot area at any point in 

the system 

 

  3. Loading conditions need not be assumed to act concurrently but each shall be 

applied to produce the maximum stress in each respective component or any of 

the supporting components. 

 

 

1.4 FLORIDA ACCESSIBILITY CODE FOR BUILDING CONSTRUCTION 

 

A. Handrails and railings shall conform with the Accessibility Requirements Manual from the 

Florida Department of Community Affairs, Florida Board of Building Codes and 

Standards. 

 

B. Handrails and railings shall conform to NFPA 101, 2000, Life Safety Code. 

 

 

 

PART 2 – PRODUCTS 

 

2.1 ALUMINUM MANUFACTURERS 

 

 A. Subject to compliance with requirements, aluminum handrails and railings shall be as 

fabricated by one of the following: 

 

  1. Superior Aluminum Products, Inc., Russia, Ohio 

  2. Petersen Metal Products, Inc., Odessa, Florida 

  3. Poma Corporation, West Palm Beach, Florida 

4. Architectural Metal Works, Tarpon Springs, Florida 
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2.2 MATERIALS 

 

 A. Aluminum 

 

  1. Aluminum Surfaces, General:  For fabrication of miscellaneous metal work which 

will be exposed to view, use only materials which are smooth and free of surface 

blemishes including pitting, seam marks, roller marks, rolled trade names, and 

roughness. 

  2. Aluminum Pipe:  Formed from extruded 6063-T5, 1-1/2" and 3" outside diameter 

aluminum pipe.  Formed Elbows from extruded 6063-T4 aluminum. 

  3. Accessories:  Cast from ANSI 713 alloy. 

 

 B. Nonshrink, Nonmetallic Grout: refer to Section 05 50 00 – Metal Fabrications 

 

 C. Fasteners 

 

  1. General:  Provide zinc-coated fasteners for exterior use or where built into 

exterior walls.  Select fasteners for the type, grade, and class required. 

  2. Masonry Anchorage Devices:  Expansion shields, FS FF--325. 

  3. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class, and style as 

required. 

  4. Concrete Anchor Bolts:  Hexagon head "Kwik Bolt" by Hilti Fastening System, 

Tulsa, Oklahoma. 

 

 D. Finish:  Class I     Clear     Anodized    per AA-M12C22A41 complying with AAMA 607.1. 

 

 

2.3 ALUMINUM PIPE HANDRAILS AND RAILINGS 

 

 A. Fabricate pipe railings to dimensions and details shown with smooth bends and welded 

joints ground smooth and flush. 

 

 B. Interconnect railing and handrail members by butt-welding or welding with internal 

connectors, at fabricator's option, unless otherwise indicated. 

 

  1. At tee and cross intersections, provide coped joints. 

  2. At bends, interconnect pipe by means of prefabricated elbow fittings or flush 

radius bends, as applicable, or radiuses indicated. 

  3. Form bends by use of prefabricated elbow fittings and radius bends. 

 

 C. Form simple and compound curves by bending pipe in jigs to produce uniform curvature 

for each repetitive configuration required; maintain cylindrical cross-section of pipe 

throughout entire bend without bucking, twisting, or otherwise deforming exposed 

surfaces of pipe. 

 

 D. Provide wall returns at end of wall-mounted handrails, except where otherwise indicated. 

 

 E. Close exposed ends of pipe by welding 3/16-inch thick aluminum plate in place or by use 

of prefabricated fittings. 
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 F. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 

miscellaneous fittings, and anchors for interconnections of pipe and attachment of 

railings and handrails to other work.  Furnish inserts and other anchorage devices for 

connecting railings and handrails to concrete or masonry work. 

 

 G. Railings and Handrails:  Comply with applicable requirements specified elsewhere in this 

Section for aluminum pipe railing sand handrails, and as follows: 

 

  1. Railings may be bent at corners, rail returns and wall returns, instead of using 

prefabricated fittings. 

  2. Connect railing posts to stair framing by direct welding, unless otherwise 

indicated. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION OF HANDRAILS 

 

 A. Secure handrails to wall with wall brackets and end fittings.  Provide bracket with not less 

than 1-1/2 inch clearance from inside face of handrail and finished wall surface.  Locate 

brackets as indicated or, if not indicated, at spacing required for design loading.  Secure 

wall brackets and wall return fittings to building construction as follows: 

 

  1. Use type of bracket with predrilled hole for exposed bolt anchorage. 

  2. For concrete and solid masonry anchorage, use drilled-in expansion shield and 

either concealed hanger bolt or exposed lag bolt, as applicable. 

  3. For hollow masonry anchorage, use toggle bolts having square heads. 

 

 

3.2 INSTALLATION OF RAILINGS 

 

 A. Adjust railings prior to anchoring to ensure matching alignment at abutting joints.  Space 

posts at spacing indicated, or if not indicated, as required by design loadings.  Plumb 

posts in each direction.  Secure posts and railings ends to building construction as 

follows: 

 

  1. Anchor posts in concrete by means of pipe sleeves, preset and anchored into 

concrete.  After posts have been inserted into sleeves, fill annular space between 

post and sleeve solid with nonshrink grout. 

 

   a. Leave anchorage joint exposed; wipe off excess grout and leave 1/8 inch 

build-up, sloped away from post.  For installation exposed on exterior or 

to flow of water, seal grout to comply with grout manufacturer's 

directions. 

 

  2. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as 

required by conditions, attach posts as indicated using fittings designed and 

engineered for this purpose. 

  3. Anchor rail ends into concrete and masonry with aluminum round flanges welded 

to rail ends and anchored into wall construction with lead expansion shields and 

bolts. 
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  4. Anchor rail ends to aluminum with aluminum oval or round flanges welded to rail 

ends and bolted to structural aluminum members, unless otherwise indicated. 

  5. Railings shall be isolated when mounted to dissimilar materials. 

 

 

 

 END OF SECTION 05 52 00 
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MCAT – Palmetto Park & Ride Sign Specifications 
 
Manufacturer: 
Gulf Coast Signs of Sarasota, Inc. 
1713 Northgate Blvd 
Sarasota, FL 34234 
(941) 355-8841  FAX (941) 351-3154 
Info.GCS@gulfcoastsigns.com  

 
0r Architect approved equal. 
 

A- FABRICATION: 
a. Refurbish existing double faced illuminated monument sign 

i. Copy: TRANSIT PARK & RIDE 
ii. Materials – 3M Reflective Vinyl, White #680-10 
iii. Copy Size – See drawing attached; approximate size of 

letters 3.5” 
b. Traffic Control Signs 

i. Quantity – Two (2) 
ii. Non-illuminated, single face 
iii. Cabinets to be constructed using 0.125 aluminum faces and 

0.063 aluminum filler over internal frame 
iv. Cabinet 6” deep, 4’ wide by 4’-6” height 
v. Welded constructions to meet best industry standards 
vi. Product must be fabricated to avoid any grinding marks 
vii. Engineering – vendor shall provide all necessary engineering 

required to obtain permit.  Vendor shall provide all necessary 
structural engineering for foundation as necessary per local 
codes and regulations.  Vendor is responsible for all 
permitting and engineering associated with signage. 

viii. Finish – Smooth surface 
ix. Color Schedule – Matthews paint as specified below 

1. Use Matthews low VOC paint 
2. Painted to match PPG19803, Blue Metallic 
3. Red stripe painted to match 3M vinyl #3630-33 
4. Copy – 3M reflective vinyl, #680-10 White 

 
B- INSTALLATION: 

a. No engineering requirement 
b. Foundation must be sized to be consistent with local wind loading 

requirements and permitted through local permit agency. 

mailto:Info.GCS@gulfcoastsigns.com
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c. Location – See architectural Site plan. 
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.

1.2 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and 
supporting structure, applied as stated in AASHTO LTS-4-M.

B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M.

C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.

D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated 
and applied as stated in AASHTO LTS-4-M.

1. Basic wind speed for calculating wind load for poles 50 feet high or less is 130 mph.

a. Wind Importance Factor:  1.15.
b. Minimum Design Life:  25 years.
c. Velocity Conversion Factors:  1.0.

1.3 ACTION SUBMITTALS

A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 
unit designation.  Include data on features, accessories, and finishes.

B. Shop Drawings:  Anchor-bolt templates keyed to specific poles and certified by manufacturer.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with IEEE C2, "National Electrical Safety Code."

C. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, product(s) indicated on Drawings.

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations 
by an NRTL acceptable to authorities having jurisdiction.

1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A.

2. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires.

C. Metal Parts:  Free of burrs and sharp corners and edges.

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and
support to prevent warping and sagging.

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform 
in use.  Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens.

G. Exposed Hardware Material:  Stainless steel.

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation.

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces:  85 percent.
2. Specular Surfaces:  83 percent.
3. Diffusing Specular Surfaces:  75 percent.

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors.
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L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials.

M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color:  As selected from manufacturer's standard catalog of colors.

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with 
AAMA 611.

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:

a. "USES ONLY" and include specific lamp type.
b. Lamp tube configuration (twin, quad, triple), base type, and nominal wattage for 

compact fluorescent luminaires.
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 

HID luminaires.
d. Start type (preheat, rapid start, instant start) compact fluorescent luminaires.
e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
f. CCT and CRI for all luminaires.

2.3 BALLASTS FOR HID LAMPS

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated:

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805  EXTERIOR LIGHTING  26 56 00- 4
©SCHENKELSHULTZ 10/08/10

2. Minimum Starting Temperature:  Minus 22 deg F.
3. Normal Ambient Operating Temperature:  104 deg F.
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 

ratings as recommended by ballast manufacturer.

2.4 HID LAMPS

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.

B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K.

2.5 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

A. Structural Characteristics:  Comply with AASHTO LTS-4-M.

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, 
permanent deflection, or whipping in steady winds of speed indicated in "Structural 
Analysis Criteria for Pole Selection" Article.

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be 
used in pole selection strength analysis.

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components.

1. Materials:  Shall not cause galvanic action at contact points.
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated.
3. Anchor-Bolt Template:  Plywood or steel.

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured 
by stainless-steel captive screws.  Provide on all, except wood poles.

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place
Concrete."

F. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural 
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and 
strength required to support pole, luminaire, and accessories.

G. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency 
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M.
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PART 3 - EXECUTION

3.1 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer.

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

3.2 POLE INSTALLATION

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires 
and their mounting provisions on the pole.

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping:  60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines:  5 feet.
3. Trees:  15 feet from tree trunk.

C. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated 
on Drawings, but not less than one-sixth of pole height.

1. Dig holes large enough to permit use of tampers in the full depth of hole.
2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is equal 

to or greater than that of undisturbed earth.

D. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished 
grade indicated on Drawings, but not less than one-sixth of pole height.

1. Make holes 6 inches in diameter larger than pole diameter.
2. Fill augered hole around pole with air-entrained concrete having a minimum compressive 

strength of 3000 psi at 28 days, and finish in a dome above finished grade.
3. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through concrete dome.  

Arrange to drain condensation from interior of pole.
4. Cure concrete a minimum of 72 hours before performing work on pole.

E. Raise and set poles using web fabric slings (not chain or cable).

3.3 CORROSION PREVENTION

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805  EXTERIOR LIGHTING  26 56 00- 6
©SCHENKELSHULTZ 10/08/10

B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap.

3.4 GROUNDING

A. Ground metal poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system.

B. Ground nonmetallic poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole.
2. Install grounding conductor and conductor protector.
3. Ground metallic components of pole accessories and foundations.

END OF SECTION 26 56 00
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SECTION 26 43 13
SURGE PROTECTIVE DEVICES (SPD)

PART 1 - GENERAL

1.1 SUMMARY

A. Surge protective devices on power circuits at facility entrances to protect the structure from 
lightning.

B. Surge protective devices on signal, data, and control lines at facility entrances to protect the 
structure from lightning.

1.2 SUBMITTALS

A. Drawings: Electrical and mechanical drawings shall be provided by the manufacturer which 
show unit dimensions, weights, mounting provisions, connection notes, wire size and wiring 
diagram. The manufacturer shall furnish an installation manual with installation notes, start-up 
and operating instructions for the specified system. Installation instructions shall clearly state 
whether the system requires an external overcurrent protection device to maintain the system’s 
UL 1449 listing.

B. Independent Testing: 

1. High exposure with the 10 x 1,000•s tests per IEEE C62.41.2 Section 7.2.
2. Life Cycle/Repetitive Testing per C62.45-2002 section B.38 minimum of 2,000 times.

C. National Electrical Code (NEC) 285 - Installation requirements for SPD.

1. Article 285.2, SPD must limit transient voltage by diverting or limiting surge current; it also 
should prevent continued flow of follow current while remaining capable of repeating 
these functions. SPD that utilize fuses must have repetitive surge capability that can 
survive its surge rating and meet UL 1449. 

2. Article 285.6, TVSS shall be marked with a short circuit current rating and shall not be 
installed at a point on the system (ex. service, distribution or branch panels) where the 
available fault current (AIC rating) is in excess of that rating.

D. UL 1449 stipulation for fused SPD - The manufacturer’s authorized representative is required to 
submit the following:

1. Certify that the SPD is UL 1449 3
rd

edition listed (UL Card) with UL Card.
2. Indicate the type of internal or external fusing that is incorporated in the SPD and what 

impact the fusing has on the performance of the device with respect to surge capacity 
and clamping levels.

1.3 STANDARDS

A. Underwriters Laboratories 1449 - (UL 1449 3
rd

 Edition) 
Include Electromagnetic interference filter which provides noise attenuation.
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B. National Electrical Code 2008 rev. - (NEC Article 285 SPD installation practice/NEC article 
250.56 grounding)
NFPA-78 and CSA - (National Fire Protection Association and Canadian Standards Associa-
tions)
ISO 9001:2000 - quality standard
Military standards (mil-std 220B)

C. IEEE (Institute of Electrical and Electronic Engineering Inc.) C62.41.1 and c62.41.2 – 2002 rev. 
- (system shall be designed to meet c62.41) 

1. IEEE C62.41.2-2002 section 7.2 long duration 10 x 1,000 •sec test to be compliant if the 
device exhibits less than 10% deviation from initial readings. Units must be tested to 
withstand and pass the 10 x 1,000 •sec test

2. IEEE C62.45 – 2002 rev. - (system shall be tested to meet the C62.45)
3. Category A & B - (0.5 •s x 100 kHz ring wave) 
4. Category B3 bi-wave - (8 x 20 •s at 3,000 amperes and 1.2 x 50 •s at 6,000 volts)
5. Category C3 bi-wave - (8 x 20 •s at 10,000 amperes and 1.2 x 50 •s at 20,000 volts)

D. IEEE Std. 1100 (2005) “The Emerald Book” Section 8.4.2.5

E. The fusing elements must be capable of allowing the suppressor’s rated single impulse current 
to pass through the suppressor at least one time without failure. The system shall be tested to 
1,000 sequential per C62.45-2002 section b.38 referencing C62.41.1 and C62.41.2 category c3 
combination wave transients. The category c3 combination wave is defined as a 1.2 x 50 
microsecond wave at 20,000 volt open circuit voltage waveform and 8 x 20 microsecond wave 
at 10,000 ampere short circuit current waveform. In addition, the system components shall be 
tested repetitively 1,000 times testing based on an IEEE c62.33 (MOV test) and c62.35 (sad 
test) without failure or degradation exceeding ±10%.

F. CBEMA (ITIC) and IEC - (Computer Business Equipment Manufacturers Association or 
Information Technology Industry Council and International Electrotechnical Commission define 
clamping voltage tolerance guidelines for sensitive equipment).

G. UL 1449 3
rd

Edition Voltage Protection Rating (VPR) is assigned to each mode of protection 
using a combination wave generator at a setting of 6kV, 3kA.  SPD shall have a Nominal 
Discharge Current rating (In) of 10kA or 20kA.

H. All manufacturers must comply with above listed standards and any additions current revisions 
of industry standards. All products that do not comply with current industry standards will not be 
accepted. 

1.4 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fails in materials or workmanship within specified 
warranty period.

1. Warranty Period:  Ten years from date of Substantial Completion.

1.5 RECEIVING, STORING AND PROTECTING

A. Receive, store, protect, and handle products according to NECA 1 Standard Practices for Good 
Workmanship in Electrical Construction.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805  SURGE PROTECTIVE DEVICES (SPD) 26 43 13- 3
©SCHENKELSHULTZ 10/08/10

PART 2 - PRODUCTS

2.1 BRANCH PANEL SUPPRESSORS

A. Acceptable Manufacturers and Models:

1. Current Technology – CGP060
2. LEA International Inc. –SP100
3. Liebert –  ACV-111-RKE

No other Manufacturers will be accepted.

B. Device shall meet all specification requirements in section 2.1 except as follows:

1. Equipment shall be a multi-stage parallel protector.  Provide voltage configuration as re-
quired per contract documents.  The equipment’s minimum surge current capacity shall 
be 100kA per phase (L-N plus L-G) and 50kA per mode (L-N, L-G, L-L and N-G).

2. The system protection shall contain a technology that utilizes a symmetrical array of 
balanced metal oxide varistors (MOV).  Each MOV will be individually coordinated to 
pass UL 1449.  The unit shall be non-modular type.  

3. Equipment shall provide the following monitoring features: dry contacts and audible alarm 
with alarm disable switch.  Equipment shall utilize a NEMA 4X enclosure.

2.2 ENCLOSURES

A. Indoor Enclosures:  NEMA 250 Type 12.

B. Outdoor Enclosures:  NEMA 250 Type 4X.

2.3 SURGE PROTECTIVE DEVICES FOR SIGNAL, DATA, AND CONTROL LINES

A. Provide surge protective devices suitable for the protection of signal, data, antenna, and control 
lines.

1. Select surge protective devices with consideration for aspects such as the frequency, 
bandwidth, voltage, and current of the signal, data, antenna, or other communications 
lines and to ensure that insertion losses introduced by the surge protective devices are 
within acceptable operational limits.

2. Coordinate selection of surge protective devices for signal, data, antenna, and control 
lines with owner of equipment that is served by the lines.

B. Provide surge protective devices for of signal, data, and control lines that provide both common 
mode and differential mode protection.

C. Provide surge protective devices for signal, data, control, and alarm lines. 

1. Devices shall be listed in accordance with UL 497B Standard for Safety Protectors for 
Data Communications and Fire Alarm Circuits.

2. Provide devices with ratings and connectors as required by the application.
3. Manufacturer: Transtector Systems, EDCO, MCG Electronics
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D. Provide coaxial surge protective devices for antenna and RF signal lines. 

1. Devices shall be listed in accordance with UL 497C Standard for Safety Protectors for 
Coaxial Communications Circuits.

2. Provide devices with ratings and connectors as required by the application. 
3. Provide bulkhead plates and low-impedance paths to ground where antenna cables enter 

the structure. 
4. Manufacturers: TII Network Technologies, Inc, Cable Innovations, PolyPhaser.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify mounting area is ready for equipment. Allow adequate clearances for maintenance.

B. Verify that circuit rough-in is at correct location.

3.2 INSTALLATION 

A. Install surge protective devices externally mounted to the service entrance, distribution and 
branch panelboards, as stand-alone units.  Internal products will not be accepted.  

B. Install surge protective devices where indicated on the Drawings and according to 
manufacturer's instructions and the National Electrical Code. SPD shall be installed with the 
shortest lead length possible not to exceed five (5’) feet for service entrance and distribution 
and one foot and half (1.5’) for branch panelboards from the power conductor(s) it is protecting.  
Have the manufacturer’s installation instructions available at the construction site.

C. Install surge protective device in the service equipment to protect each ungrounded conductor 
on the line side of the service entrance disconnecting means. 

D. Install surge protective device to protect each ungrounded conductor of power circuits that exits 
the structure to serve external detached equipment or other detached structures. Where such 
power circuits are longer than 100 ft install surge protective devices to protect each ungrounded 
conductor at both ends of the circuit.

E. Install UL 497B listed surge protective device for each for signal, data, control, and alarm line 
that enters the structure or exits the structure to serve external detached equipment or other 
detached structures. Where such signal, data, control, and alarm circuits are longer than 100 ft 
install UL 497B listed surge protective device at both ends of the circuit.

F. Install each surge protective device so it will be accessible for inspection and maintenance and 
so the condition monitoring indicator will be visible without requiring the removal of cover plates.

G. Install each surge protective device with minimum possible conductor length and a maximum 
conductor length of 18 inches. 

1. Twist conductors tightly together and keep runs as straight as possible with no sharp 
bends or kinks.

2. Use approved means to make connections from the surge protective device to 
conductors to be protected. 
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H. Provide low-impedance grounding for surge protective devices.

1. Use approved means to make connections from the surge protective device to the point 
where the electrical power system grounded conductor is bonded to the grounding 
electrode conductor. 

2. If the surge protective device is more than 20 ft away from the electrical system bonding 
point, make one or more supplementary grounding electrode connections at the surge 
protective device location. Use the building “main grounding electrode ground bar”, “main 
grounding electrode ground bar extensions”, effectively grounded building structural 
steel, and grounded water pipes as supplementary grounding electrodes.

3. Do not use a lightning protection system down conductor to ground a surge protective 
device. 

3.3 Field Quality Control

A. Provide final protection and maintain conditions to ensure that coatings and finishes are without 
damage or deterioration at final inspection.

B. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

C. Repair damage to paint finishes with matching touch-up coating recommended by the 
manufacturer.

D. Verify that each surge protective device is correctly connected and that all condition monitoring 
indicators operate properly.

3.4 STARTUP SERVICE

A. Do not energize or connect service entrance equipment and panelboards to their sources until 
SPD are installed and connected.

B. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD 
installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 
after the testing is over.

END OF SECTION 26 43 13
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SECTION 26 28 16
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Shunt trip switches.
4. Molded-case circuit breakers (MCCBs).
5. Enclosures.

1.2 DEFINITIONS

A. NC:  Normally closed.

B. NO:  Normally open.

C. SPDT:  Single pole, double throw.

1.3 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Field quality-control reports.

D. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified.

4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches:  Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.
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D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.

2.3 SHUNT TRIP SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Ferraz Shawmut, Inc.
3. Littelfuse, Inc.

B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting 
and short-circuit current rating when fitted with Class J fuses.

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed 
position.

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power source of enough capacity to operate shunt trip, 
connected pilot, and indicating and control devices.

E. Accessories:

1. Oiltight key switch for key-to-test function.
2. Oiltight ON pilot light.
3. Isolated neutral lug.
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed.
5. Form C alarm contacts that change state when switch is tripped.
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.

2.4 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.
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B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger.

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I

2
t response.

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5.

F. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
6. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
7. Alarm Switch:  One NC contact that operates only when circuit breaker has tripped.

2.5 ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
2. Outdoor Locations:  NEMA 250, Type 3R.
3. Wash-Down Areas:  NEMA 250,, stainless steel.
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.
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B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.2 IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

END OF SECTION 26 28 16
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SECTION 26 28 13
FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed 
switches,  panelboards, switchboards, enclosed controllers and motor-control centers.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA FU 1 for cartridge fuses.

C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4. Littelfuse, Inc.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 
circuit voltages.
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PART 3 - EXECUTION

3.1 FUSE APPLICATIONS

A. Service Entrance:  Class L, time delay.

B. Feeders:  Class J, time delay.

C. Motor Branch Circuits:  Class RK5, time delay.

D. Other Branch Circuits:  Class J, fast acting.

E. Control Circuits:  Class CC, fast acting.

3.2 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door 
of each fused switch and adjacent to each fuse block and holder.

END OF SECTION 26 28 13
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SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Time switches.
2. Photoelectric switches.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data

PART 2 - PRODUCTS

2.1 TIME SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Leviton Mfg. Company Inc.

B. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; complying 
with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Programs:  Eight on-off set points on a 24-hour schedule and an annual holiday schedule 

that overrides the weekly operation on holidays.
5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 

program.
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6. Astronomic Time:  All channels.
7. Automatic daylight savings time changeover.
8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time clock.

C. Electromechanical-Dial Time Switches:  Comply with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Circuitry:  Allows connection of a photoelectric relay as a substitute for the on-off function 

of a program.
5. Astronomic time dial.
6. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
7. Skip-a-day mode.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Tyco Electronics; ALR Brand.

B. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load, 
complying with UL 773.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range.

3. Time Delay:  Thirty-second minimum, to prevent false operation.
4. Lightning Arrester:  Air-gap type.
5. Mounting:  Twist lock complying with NEMA C136.10, with base.

2.3 LIGHTING CONTACTORS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Allen-Bradley/Rockwell Automation.
2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
3. Eaton Corporation.
4. Square D; a brand of Schneider Electric.

B. Description:  Electrically operated and mechanically held, combination-type lighting contactors 
with fusible switch, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current).
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2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the 
point of installation.

3. Enclosure:  Comply with NEMA 250.
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type 

specified for the enclosure.

2.4 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  
Comply with requirements.

PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test:  After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment.

B. Lighting control devices will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 26 09 23
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.2 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.
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C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label.

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action.

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action.

F. Specify thicker tags in paragraph below where exposed to damage or to rough service.

G. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

H. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer.

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; 
compounded for outdoor use.

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

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

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

C. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.
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2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action.

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action.

F. CONDUCTOR IDENTIFICATION MATERIALS

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

H. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

I. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

J. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

2.4 FLOOR MARKING TAPE
1. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear 

vinyl overlay.

2.5 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

C. Tag:  Type I:



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 IDENTIFICATION FOR ELECTRICAL SYSTEMS 26 05 53- 4
©SCHENKELSHULTZ 10/08/10

1. Pigmented polyolefin, bright-colored,compounded for direct-burial service.
2. Thickness:  4 mils.
3. Weight:  18.5 lb/1000 sq. ft..
4. 3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi.

D. Tag:  Type ID:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored,compounded for direct-burial service.

2. Overall Thickness:  5 mils.
3. Foil Core Thickness:  0.35 mil.
4. Weight:  28 lb/1000 sq. ft..
5. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi.

2.6 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.

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

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.7 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.
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B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

2.8 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 
inch.

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior).

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas.
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F. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall.

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground:  Install labels at 10-foot maximum intervals.

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows:
1. Power.

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded service, feeder, and branch-circuit conductors.

a. Color shall be factory applied.
b. Colors for 208/120-V Circuits:

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings.

D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels.

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual.
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G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.
1. Install underground-line warning tape for both direct-buried cables and cables in raceway.

H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces.

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-
backed, butyrate warning signs.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment used 
for power transfer.

L. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.

1. Labeling Instructions:

a. Outdoor Equipment:  Engraved, laminated acrylic or melamine label Stenciled 
legend 4 inches high.

b. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor.

c. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure.

END OF SECTION 26 05 53
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

1.2 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
details, and attachments to other work.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. Rigid Steel Conduit:  ANSI C80.1.

B. IMC:  ANSI C80.6.

C. EMT:  ANSI C80.3.

D. FMC:  Zinc-coated steel.

E. LFMC:  Flexible steel conduit with PVC jacket.

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
2. Fittings for EMT:  Steel or die-cast, set-screw or compression type.
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2.2 NONMETALLIC CONDUIT AND TUBING

A. ENT:  NEMA TC 13.

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

C. LFNC:  UL 1660.

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.

E. Fittings for LFNC:  UL 514B.

2.3 METAL WIREWAYS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers:  Flanged-and-gasketed type.

E. Finish:  Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

2.5 SURFACE RACEWAYS

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33- 3
©SCHENKELSHULTZ 10/08/10

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect from manufacturer's standard colors.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Butler Manufacturing Company; Walker Division.
b. Enduro Systems, Inc.; Composite Products Division.
c. Hubbell Incorporated; Wiring Device-Kellems Division.
d. Lamson & Sessions; Carlon Electrical Products.
e. Panduit Corp.
f. Walker Systems, Inc.; Wiremold Company (The).
g. Wiremold Company (The); Electrical Sales Division.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

G. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
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PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit:  Rigid steel conduit.
2. Concealed Conduit, Aboveground:  Rigid steel conduit.
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed, Not Subject to Severe Physical Damage:  EMT.
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations:  Rigid steel conduit or IMC.
7. Raceways for Optical Fiber or Communications Cable:  EMT.
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations.

C. Minimum Raceway Size:  3/4-inch trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated.

3.2 INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems."
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E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor.

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.

K. Raceways for Optical Fiber and Communications Cable:  Install as follows:

1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where otherwise required by NFPA 70.

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F, and that has straight-run 
length that exceeds 25 feet.

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 
change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 

deg F temperature change.
d. Attics:  135 deg F temperature change.
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2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation.

N. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified for pipe less than 6 inches in nominal diameter.

2. Install backfill as specified .
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction as specified in Division 30.

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 60 inches from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment.

6. Warning Tape:  Bury warning tape approximately 12 inches above direct-buried conduits.  
Align tape along the width and along the centerline of conduit.

END OF SECTION 26 05 33
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Grounding systems and equipment.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Field quality-control reports.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 CONDUCTORS

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

B. Bare Copper Conductors:

1. Solid Conductors:  ASTM B 3.
2. Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick.
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick.

2.2 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.
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B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts.

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

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

2.3 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by 10 feet in diameter.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors:  Install solid conductor for No. 8  AWG and smaller, and stranded conductors for 
No. 6  AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 2/0  AWG 
minimum.  Bury at least 24 inches below grade.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells:  Bolted connectors.
4. Connections to Structural Steel:  Welded connectors.

3.2 EQUIPMENT GROUNDING

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

1. Feeders and branch circuits.
2. Lighting circuits.

3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated.
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1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor.

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Division 26 and shall be at least 12 inches deep, with cover.

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor.

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit.

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

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment.

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

3.4 LABELING

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for 
instruction signs.  The label or its text shall be green.

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed.

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells.  Make tests at ground rods before any conductors are connected.

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
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4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm(s).

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 05 26
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 The electrical work included in all other divisions are the responsibility of the contractor 
performing the Division 26 work unless noted otherwise.

1.2 PROJECT OVERVIEW

A. Provide power, lighting and special systems for the construction of site lighting for a parking 
lot for a county transit system.

1.3 SCOPE

A. The work under this section includes basic electrical requirements, which are applicable to all 
Division 26 sections.  This section includes information common to two or more technical 
specification sections or items that are of a general nature, not conveniently fitting into other 
technical sections.  Included are the following topics:

B. Section Includes:

1. GENERAL

a. Project Overview
b. Scope
c. Related Work
d. Reference Standards
e. Regulatory Requirements
f. Quality Assurance
g. Continuity of Existing Services and Systems
h. Protection of Finished Surfaces
i. Approved Electrical Testing Laboratories
j. Sleeves for Raceways and Cables
k. Sleeve Seals
l. Grout
m. Sealing and Firestopping
n. Owner Furnished Equipment
o. Work by Owner
p. Provisions for Future Work
q. Intent
r. Omissions
s. Submittals
t. Salvage Materials
u. Certificates and Inspections
v. Operating and Maintenance Data
w. Training of Owner Personnel
x. Record Drawings

2. PRODUCTS

a. Identification
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3. EXECUTION

a. Excavation and Backfill
b. Concrete Work
c. Cutting and Patching
d. Building Access
e. Coordination
f. Housekeeping and Clean Up

4. RELATED WORK

a. Applicable provisions of Division 01 govern work under this Section.

5. REFERENCE STANDARDS

a. Abbreviations of standards organizations referenced in this and other sections are 
as follows:

1) ANSI American National Standards Institute
2) ASTM American Society for Testing and Materials
3) EPA Environmental Protection Agency
4) ETL Electrical Testing Laboratories, Inc.
5) IEEE Institute of Electrical and Electronics Engineers
6) IES Illuminating Engineering Society
7) ISA Instrument Society of America
8) NBS National Bureau of Standards
9) NEC National Electric Code
10) NEMA National Electrical Manufacturers Association
11) NESC National Electrical Safety Code
12) NFPA National Fire Protection Association
13) UL Underwriters Laboratories Inc.

6. REGULATORY REQUIREMENTS

a. All work and materials are to conform in every detail to applicable rules and 
requirements of the National Electrical Code (ANSI/NFPA 70), other applicable 
National Fire Protection Association codes, the National Electrical Safety Code, 
and present manufacturing standards (including NEMA). 

b. All Division 26 work shall be done under the direction of a currently certified State 
of Florida Certified Master Electrician. 

7. QUALITY ASSURANCE

a. Where equipment or accessories are used which differ in arrangement, 
configuration, dimensions, ratings, or engineering parameters from those indicated 
on the contract documents, the contractor is responsible for all costs involved in 
integrating the equipment or accessories into the system and the assigned space 
and for obtaining the performance from the system into which these items are 
placed.

b. Manufacturer references used herein are intended to establish a level of quality 
and performance requirements unless more explicit restrictions are stated to apply.

c. All materials, except medium voltage equipment and components, shall be listed 
by and shall bear the label of an approved electrical testing laboratory.  If none of 
the approved electrical testing laboratories has published standards for a particular 
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item, then other national independent testing standards, if available, applicable, 
and approved by DSF, shall apply and such items shall bear those labels.  Where 
one of the approved electrical testing laboratories has an applicable system listing 
and label, the entire system, except for medium voltage equipment and 
components, shall be so labeled.

8. CONTINUITY OF EXISTING SERVICES AND SYSTEMS

a. No outages shall be permitted on existing systems except at the time and during 
the interval specified by the Owner and Architect.  This will require written 
approval.  Any outage must be scheduled when the interruption causes the least 
interference with normal institutional schedules and business routines.  No extra 
costs will be paid to the Contractor for such outages which must occur outside of 
regular weekly working hours. If required by the serving utility, include these costs 
in bid.

b. This Contractor shall restore any circuit interrupted as a result of this work to 
proper operation as soon as possible.

9. PROTECTION OF FINISHED SURFACES

a. Furnish one can of touch-up paint for each different color factory finish furnished 
by the Contractor.  Deliver touch-up paint with other "loose and detachable parts" 
as covered in the General Requirements.

10. APPROVED ELECTRICAL TESTING LABORATORIES

a. The following laboratories are approved for providing electrical product safety 
testing and listing services as required in these specifications:

1) Underwriters Laboratories Inc.
2) Electrical Testing Laboratories, Inc.

1.4 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, 
plain ends.

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings:  Galvanized sheet steel.

1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.
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1.5 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

1.6 WORK BY OWNER

A. Asbestos abatement and PCB equipment (other than light fixture ballasts) removal and 
disposal, if required, will be by the Owner under separate contract.

B. Electrical testing not described in these contract documents will be by the Owner under 
separate contract.

1.7 INTENT

A. The Contractor shall furnish and install all the necessary materials, apparatus, and devices to 
complete the electrical equipment and systems installation herein specified, except such 
parts as are specifically exempted herein. 

B. If an item is either called for in the specifications or shown on the plans, it shall be considered 
sufficient for the inclusion of said item in this contract.  If a conflict exists within the 
Specifications or exists within the Drawings, the Contractor shall furnish the item, system, or 
workmanship, which is the highest quality, largest, or most closely fits the Owners intent).  
Refer to the General Conditions of the Contract for further clarification.

C. It must be understood that the details and drawings are diagrammatic.  The Contractor shall 
verify all dimensions at the site and be responsible for their accuracy. 

D. All sizes as given are minimum except as noted.

E. Materials and labor shall be new (unless noted or stated otherwise), first class, and 
workmanlike, and shall be subject at all times to the Owner’s and Architect’s inspections, 
tests and approval from the commencement until the acceptance of the completed work.

F. Whenever a particular manufacturer's product is named, it is intended to establish a level of 
quality and performance requirements unless more explicit restrictions are stated to apply.

1.8 OMISSIONS

A. No later than ten (10) days before bid opening, the Contractor shall call the attention of the 
Owner and Architect to any materials or apparatus the Contractor believes to be inadequate 
and to any necessary items of work omitted.  

1.9 SUBMITTALS

A. Submit for all equipment and systems as indicated in the respective specification sections, 
marking each submittal with that specification section number.  Mark general catalog sheets 
and drawings to indicate specific items being submitted and proper identification of equipment 
by name and/or number, as indicated in the contract documents.  Failure to do this may result 
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in the submittal(s) being returned to the Contractor for correction and resubmission.  Failing 
to follow these instructions does not relieve the Contractor from the requirement of meeting 
the project schedule.

B. On request from the Architect, the successful bidder shall furnish additional drawings, 
illustrations, catalog data, performance characteristics, etc.

C. Submittals shall be grouped to include complete submittals of related systems, products, and 
accessories in a single submittal.  Mark dimensions and values in units to match those 
specified.  Include wiring diagrams of electrically powered equipment.

D. The submittals must be approved before fabrication is authorized.

E. Submit sufficient quantities of submittals to allow the following distribution:

1. Operating and Maintenance Manuals  3 copies
2. Architect 2 copies
3. Engineer 1 copy

1.10 PROJECT/SITE CONDITIONS

A. Install Work in locations shown on Drawings, unless prevented by Project conditions.

B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, 
including changes to Work specified in other Sections.  Obtain permission of Owner and 
Architect before proceeding.

C. Tools, materials and equipment shall be confined to areas designated by the Owner and 
Architect.

1.11 ASBESTOS ABATEMENT

A. The Owner is responsible for identifying Asbestos Containing Materials (ACMs) in State 
buildings. Contractor shall not supply or install any materials that contain any amount of 
asbestos.

1.12 WORK SEQUENCE AND SCHEDULING

A. Install work in phases to accommodate user Owner's occupancy requirements.  During the 
construction period coordinate electrical schedule and operations with the Owner and 
Architect.

1.13 WORK BY OTHER TRADES

A. Every attempt has been made to indicate in this trade's specifications and drawings all work 
required of this Contractor.  However, there may be additional specific paragraphs in other 
trade specifications and addenda, and additional notes on drawings for other trades which 
pertain to this Trade's work, and thus those additional requirements are hereby made a part 
of these specifications and drawings.
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B. Electrical details on drawings for equipment to be provided by others are based on
preliminary design data only.  This Contractor shall lay out the electrical work and shall be 
responsible for its correctness to match equipment actually provided by others.

1.14 SALVAGE MATERIALS

A. No materials removed from this project shall be reused.  All materials removed shall become 
the property of and shall be disposed of by the Contractor.

1.15 CERTIFICATES AND INSPECTIONS

A. Obtain and pay for all required installation inspections.

1.16 OPERATION AND MAINTENANCE DATA

A. Assemble material in three-ring or post binders, using an index at the front of each volume 
and tabs for each system or type of equipment. In addition to the data indicated in the 
General Requirements, include the following information:

1. Copies of all approved submittals.
2. Manufacturer’s wiring diagrams for electrically powered equipment.
3. Records of tests performed to certify compliance with system requirements.
4. Certificates of inspection by regulatory agencies.
5. Parts lists for manufactured equipment.
6. Preventative maintenance recommendations.
7. Warranties.
8. Additional information as indicated in the technical specification sections.

1.17 RECORD DRAWINGS

A. The Contractor shall maintain at least one copy each of the specifications and drawings on 
the job site at all times.

B. The Owner will provide the Contractor with a suitable set of contract drawings on which daily 
records of changes and deviations from contract shall be recorded.  Dimensions and 
elevations on the record drawings shall locate all buried or concealed piping, conduit, or 
similar items.

C. The daily record of changes shall be the responsibility of Contractor's field superintendent.  
No arbitrary mark-ups will be permitted.

D. At completion of the project, the Contractor shall submit the marked-up record drawings to 
the Owner and Architect prior to final payment.
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PART 2 - PRODUCTS

2.1 ACCESS PANELS AND DOORS

A. Plaster Walls and Ceilings:

1. 16 gauge frame with not less than a 20 gauge hinged door panel, prime coated steel for 
general applications, stainless steel for use in toilets, showers and similar wet areas, 
concealed hinges, screwdriver operated cam latch for general application, key lock for 
use in public areas, UL listed for use in fire rated partitions if required by the application.  
Use the largest size access opening possible, consistent with the space and the 
equipment needing service; minimum size is 12" by 12".

2.2 IDENTIFICATION 

A. See Electrical section 260553 – Identification for Electrical Systems.

PART 3 - EXECUTION

3.1 EXCAVATION AND BACKFILL

A. Perform all excavation and backfill work to accomplish indicated electrical systems 
installation.  Blasting will not be allowed.

3.2 CONCRETE WORK

A. Confirm with the Construction Manager or General Contractor that the Division 03 Contractor 
will perform all cast-in-place concrete unless noted otherwise elsewhere.  Provide all layout 
drawings, anchor bolts, metal shapes, and/or templates required to be cast into concrete or 
used to form concrete for the support of electrical equipment.

3.3 CUTTING AND PATCHING

A. Refer to Division 01, General Requirements, Cutting and Patching.

3.4 EQUIPMENT ACCESS

A. Install all piping, conduit, ductwork, and accessories to permit access to equipment for 
maintenance.

3.5 COORDINATION

A. The Contractor shall cooperate with other trades in locating work in a proper manner.  Should 
it be necessary to raise or lower or move longitudinally any part of the electrical work to better 
fit the general installation, such work shall be done at no extra cost to the Owner, provided 
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such decision is reached prior to actual installation.  The Contractor shall check location of 
electrical outlets with respect to other installations before installing.

B. The Contractor shall verify that all devices are compatible for the surfaces on which they will 
be used.  This includes, but is not limited to light fixtures, panelboards, devices, etc. and 
recessed or semi-recessed units installed in/on architectural surfaces.

C. Coordinate all work with other contractors prior to installation.  Any installed work that is not 
coordinated and that interferes with other contractor's work shall be removed or relocated at 
the installing contractor's expense.

D. Verify system completion to the testing consultant.  Demonstrate the starting, interlocking and 
control features of each system so the testing contractor can perform its work.

E. Comply with NECA 1.

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

G. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements.

H. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in such a 
way as to facilitate future disconnecting with minimum interference with other items in the 
vicinity.

3.6 HOUSEKEEPING AND CLEAN UP

A. The Contractor shall clean up and remove from the premises, on a daily basis, all debris and 
rubbish resulting from its work and shall repair all damage to new and existing equipment 
resulting from its work.  When job is complete, this Contractor shall remove all tools, excess 
material and equipment, etc., from the site.

END OF SECTION 26 05 00
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 The electrical work included in all other divisions are the responsibility of the contractor 
performing the Division 26 work unless noted otherwise.

1.2 PROJECT OVERVIEW

A. Provide power, lighting and special systems for the construction of site lighting for a parking 
lot for a county transit system.

1.3 SCOPE

A. The work under this section includes basic electrical requirements, which are applicable to all 
Division 26 sections.  This section includes information common to two or more technical 
specification sections or items that are of a general nature, not conveniently fitting into other 
technical sections.  Included are the following topics:

B. Section Includes:

1. GENERAL

a. Project Overview
b. Scope
c. Related Work
d. Reference Standards
e. Regulatory Requirements
f. Quality Assurance
g. Continuity of Existing Services and Systems
h. Protection of Finished Surfaces
i. Approved Electrical Testing Laboratories
j. Sleeves for Raceways and Cables
k. Sleeve Seals
l. Grout
m. Sealing and Firestopping
n. Owner Furnished Equipment
o. Work by Owner
p. Provisions for Future Work
q. Intent
r. Omissions
s. Submittals
t. Salvage Materials
u. Certificates and Inspections
v. Operating and Maintenance Data
w. Training of Owner Personnel
x. Record Drawings

2. PRODUCTS

a. Identification
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3. EXECUTION

a. Excavation and Backfill
b. Concrete Work
c. Cutting and Patching
d. Building Access
e. Coordination
f. Housekeeping and Clean Up

4. RELATED WORK

a. Applicable provisions of Division 01 govern work under this Section.

5. REFERENCE STANDARDS

a. Abbreviations of standards organizations referenced in this and other sections are 
as follows:

1) ANSI American National Standards Institute
2) ASTM American Society for Testing and Materials
3) EPA Environmental Protection Agency
4) ETL Electrical Testing Laboratories, Inc.
5) IEEE Institute of Electrical and Electronics Engineers
6) IES Illuminating Engineering Society
7) ISA Instrument Society of America
8) NBS National Bureau of Standards
9) NEC National Electric Code
10) NEMA National Electrical Manufacturers Association
11) NESC National Electrical Safety Code
12) NFPA National Fire Protection Association
13) UL Underwriters Laboratories Inc.

6. REGULATORY REQUIREMENTS

a. All work and materials are to conform in every detail to applicable rules and 
requirements of the National Electrical Code (ANSI/NFPA 70), other applicable 
National Fire Protection Association codes, the National Electrical Safety Code, 
and present manufacturing standards (including NEMA). 

b. All Division 26 work shall be done under the direction of a currently certified State 
of Florida Certified Master Electrician. 

7. QUALITY ASSURANCE

a. Where equipment or accessories are used which differ in arrangement, 
configuration, dimensions, ratings, or engineering parameters from those indicated 
on the contract documents, the contractor is responsible for all costs involved in 
integrating the equipment or accessories into the system and the assigned space 
and for obtaining the performance from the system into which these items are 
placed.

b. Manufacturer references used herein are intended to establish a level of quality 
and performance requirements unless more explicit restrictions are stated to apply.

c. All materials, except medium voltage equipment and components, shall be listed 
by and shall bear the label of an approved electrical testing laboratory.  If none of 
the approved electrical testing laboratories has published standards for a particular 
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item, then other national independent testing standards, if available, applicable, 
and approved by DSF, shall apply and such items shall bear those labels.  Where 
one of the approved electrical testing laboratories has an applicable system listing 
and label, the entire system, except for medium voltage equipment and 
components, shall be so labeled.

8. CONTINUITY OF EXISTING SERVICES AND SYSTEMS

a. No outages shall be permitted on existing systems except at the time and during 
the interval specified by the Owner and Architect.  This will require written 
approval.  Any outage must be scheduled when the interruption causes the least 
interference with normal institutional schedules and business routines.  No extra 
costs will be paid to the Contractor for such outages which must occur outside of 
regular weekly working hours. If required by the serving utility, include these costs 
in bid.

b. This Contractor shall restore any circuit interrupted as a result of this work to 
proper operation as soon as possible.

9. PROTECTION OF FINISHED SURFACES

a. Furnish one can of touch-up paint for each different color factory finish furnished 
by the Contractor.  Deliver touch-up paint with other "loose and detachable parts" 
as covered in the General Requirements.

10. APPROVED ELECTRICAL TESTING LABORATORIES

a. The following laboratories are approved for providing electrical product safety 
testing and listing services as required in these specifications:

1) Underwriters Laboratories Inc.
2) Electrical Testing Laboratories, Inc.

1.4 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, 
plain ends.

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings:  Galvanized sheet steel.

1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.
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1.5 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

1.6 WORK BY OWNER

A. Asbestos abatement and PCB equipment (other than light fixture ballasts) removal and 
disposal, if required, will be by the Owner under separate contract.

B. Electrical testing not described in these contract documents will be by the Owner under 
separate contract.

1.7 INTENT

A. The Contractor shall furnish and install all the necessary materials, apparatus, and devices to 
complete the electrical equipment and systems installation herein specified, except such 
parts as are specifically exempted herein. 

B. If an item is either called for in the specifications or shown on the plans, it shall be considered 
sufficient for the inclusion of said item in this contract.  If a conflict exists within the 
Specifications or exists within the Drawings, the Contractor shall furnish the item, system, or 
workmanship, which is the highest quality, largest, or most closely fits the Owners intent).  
Refer to the General Conditions of the Contract for further clarification.

C. It must be understood that the details and drawings are diagrammatic.  The Contractor shall 
verify all dimensions at the site and be responsible for their accuracy. 

D. All sizes as given are minimum except as noted.

E. Materials and labor shall be new (unless noted or stated otherwise), first class, and 
workmanlike, and shall be subject at all times to the Owner’s and Architect’s inspections, 
tests and approval from the commencement until the acceptance of the completed work.

F. Whenever a particular manufacturer's product is named, it is intended to establish a level of 
quality and performance requirements unless more explicit restrictions are stated to apply.

1.8 OMISSIONS

A. No later than ten (10) days before bid opening, the Contractor shall call the attention of the 
Owner and Architect to any materials or apparatus the Contractor believes to be inadequate 
and to any necessary items of work omitted.  

1.9 SUBMITTALS

A. Submit for all equipment and systems as indicated in the respective specification sections, 
marking each submittal with that specification section number.  Mark general catalog sheets 
and drawings to indicate specific items being submitted and proper identification of equipment 
by name and/or number, as indicated in the contract documents.  Failure to do this may result 
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in the submittal(s) being returned to the Contractor for correction and resubmission.  Failing 
to follow these instructions does not relieve the Contractor from the requirement of meeting 
the project schedule.

B. On request from the Architect, the successful bidder shall furnish additional drawings, 
illustrations, catalog data, performance characteristics, etc.

C. Submittals shall be grouped to include complete submittals of related systems, products, and 
accessories in a single submittal.  Mark dimensions and values in units to match those 
specified.  Include wiring diagrams of electrically powered equipment.

D. The submittals must be approved before fabrication is authorized.

E. Submit sufficient quantities of submittals to allow the following distribution:

1. Operating and Maintenance Manuals  3 copies
2. Architect 2 copies
3. Engineer 1 copy

1.10 PROJECT/SITE CONDITIONS

A. Install Work in locations shown on Drawings, unless prevented by Project conditions.

B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions, 
including changes to Work specified in other Sections.  Obtain permission of Owner and 
Architect before proceeding.

C. Tools, materials and equipment shall be confined to areas designated by the Owner and 
Architect.

1.11 ASBESTOS ABATEMENT

A. The Owner is responsible for identifying Asbestos Containing Materials (ACMs) in State 
buildings. Contractor shall not supply or install any materials that contain any amount of 
asbestos.

1.12 WORK SEQUENCE AND SCHEDULING

A. Install work in phases to accommodate user Owner's occupancy requirements.  During the 
construction period coordinate electrical schedule and operations with the Owner and 
Architect.

1.13 WORK BY OTHER TRADES

A. Every attempt has been made to indicate in this trade's specifications and drawings all work 
required of this Contractor.  However, there may be additional specific paragraphs in other 
trade specifications and addenda, and additional notes on drawings for other trades which 
pertain to this Trade's work, and thus those additional requirements are hereby made a part 
of these specifications and drawings.
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B. Electrical details on drawings for equipment to be provided by others are based on
preliminary design data only.  This Contractor shall lay out the electrical work and shall be 
responsible for its correctness to match equipment actually provided by others.

1.14 SALVAGE MATERIALS

A. No materials removed from this project shall be reused.  All materials removed shall become 
the property of and shall be disposed of by the Contractor.

1.15 CERTIFICATES AND INSPECTIONS

A. Obtain and pay for all required installation inspections.

1.16 OPERATION AND MAINTENANCE DATA

A. Assemble material in three-ring or post binders, using an index at the front of each volume 
and tabs for each system or type of equipment. In addition to the data indicated in the 
General Requirements, include the following information:

1. Copies of all approved submittals.
2. Manufacturer’s wiring diagrams for electrically powered equipment.
3. Records of tests performed to certify compliance with system requirements.
4. Certificates of inspection by regulatory agencies.
5. Parts lists for manufactured equipment.
6. Preventative maintenance recommendations.
7. Warranties.
8. Additional information as indicated in the technical specification sections.

1.17 RECORD DRAWINGS

A. The Contractor shall maintain at least one copy each of the specifications and drawings on 
the job site at all times.

B. The Owner will provide the Contractor with a suitable set of contract drawings on which daily 
records of changes and deviations from contract shall be recorded.  Dimensions and 
elevations on the record drawings shall locate all buried or concealed piping, conduit, or 
similar items.

C. The daily record of changes shall be the responsibility of Contractor's field superintendent.  
No arbitrary mark-ups will be permitted.

D. At completion of the project, the Contractor shall submit the marked-up record drawings to 
the Owner and Architect prior to final payment.
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PART 2 - PRODUCTS

2.1 ACCESS PANELS AND DOORS

A. Plaster Walls and Ceilings:

1. 16 gauge frame with not less than a 20 gauge hinged door panel, prime coated steel for 
general applications, stainless steel for use in toilets, showers and similar wet areas, 
concealed hinges, screwdriver operated cam latch for general application, key lock for 
use in public areas, UL listed for use in fire rated partitions if required by the application.  
Use the largest size access opening possible, consistent with the space and the 
equipment needing service; minimum size is 12" by 12".

2.2 IDENTIFICATION 

A. See Electrical section 260553 – Identification for Electrical Systems.

PART 3 - EXECUTION

3.1 EXCAVATION AND BACKFILL

A. Perform all excavation and backfill work to accomplish indicated electrical systems 
installation.  Blasting will not be allowed.

3.2 CONCRETE WORK

A. Confirm with the Construction Manager or General Contractor that the Division 03 Contractor 
will perform all cast-in-place concrete unless noted otherwise elsewhere.  Provide all layout 
drawings, anchor bolts, metal shapes, and/or templates required to be cast into concrete or 
used to form concrete for the support of electrical equipment.

3.3 CUTTING AND PATCHING

A. Refer to Division 01, General Requirements, Cutting and Patching.

3.4 EQUIPMENT ACCESS

A. Install all piping, conduit, ductwork, and accessories to permit access to equipment for 
maintenance.

3.5 COORDINATION

A. The Contractor shall cooperate with other trades in locating work in a proper manner.  Should 
it be necessary to raise or lower or move longitudinally any part of the electrical work to better 
fit the general installation, such work shall be done at no extra cost to the Owner, provided 
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such decision is reached prior to actual installation.  The Contractor shall check location of 
electrical outlets with respect to other installations before installing.

B. The Contractor shall verify that all devices are compatible for the surfaces on which they will 
be used.  This includes, but is not limited to light fixtures, panelboards, devices, etc. and 
recessed or semi-recessed units installed in/on architectural surfaces.

C. Coordinate all work with other contractors prior to installation.  Any installed work that is not 
coordinated and that interferes with other contractor's work shall be removed or relocated at 
the installing contractor's expense.

D. Verify system completion to the testing consultant.  Demonstrate the starting, interlocking and 
control features of each system so the testing contractor can perform its work.

E. Comply with NECA 1.

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

G. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements.

H. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in such a 
way as to facilitate future disconnecting with minimum interference with other items in the 
vicinity.

3.6 HOUSEKEEPING AND CLEAN UP

A. The Contractor shall clean up and remove from the premises, on a daily basis, all debris and 
rubbish resulting from its work and shall repair all damage to new and existing equipment 
resulting from its work.  When job is complete, this Contractor shall remove all tools, excess 
material and equipment, etc., from the site.

END OF SECTION 26 05 00
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.

1.2 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and 
supporting structure, applied as stated in AASHTO LTS-4-M.

B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M.

C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.

D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated 
and applied as stated in AASHTO LTS-4-M.

1. Basic wind speed for calculating wind load for poles 50 feet high or less is 130 mph.

a. Wind Importance Factor:  1.15.
b. Minimum Design Life:  25 years.
c. Velocity Conversion Factors:  1.0.

1.3 ACTION SUBMITTALS

A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 
unit designation.  Include data on features, accessories, and finishes.

B. Shop Drawings:  Anchor-bolt templates keyed to specific poles and certified by manufacturer.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with IEEE C2, "National Electrical Safety Code."

C. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, product(s) indicated on Drawings.

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations 
by an NRTL acceptable to authorities having jurisdiction.

1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A.

2. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires.

C. Metal Parts:  Free of burrs and sharp corners and edges.

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and
support to prevent warping and sagging.

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform 
in use.  Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens.

G. Exposed Hardware Material:  Stainless steel.

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation.

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces:  85 percent.
2. Specular Surfaces:  83 percent.
3. Diffusing Specular Surfaces:  75 percent.

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors.
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L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials.

M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color:  As selected from manufacturer's standard catalog of colors.

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with 
AAMA 611.

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:

a. "USES ONLY" and include specific lamp type.
b. Lamp tube configuration (twin, quad, triple), base type, and nominal wattage for 

compact fluorescent luminaires.
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 

HID luminaires.
d. Start type (preheat, rapid start, instant start) compact fluorescent luminaires.
e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
f. CCT and CRI for all luminaires.

2.3 BALLASTS FOR HID LAMPS

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated:

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
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2. Minimum Starting Temperature:  Minus 22 deg F.
3. Normal Ambient Operating Temperature:  104 deg F.
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 

ratings as recommended by ballast manufacturer.

2.4 HID LAMPS

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.

B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K.

2.5 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

A. Structural Characteristics:  Comply with AASHTO LTS-4-M.

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, 
permanent deflection, or whipping in steady winds of speed indicated in "Structural 
Analysis Criteria for Pole Selection" Article.

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be 
used in pole selection strength analysis.

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components.

1. Materials:  Shall not cause galvanic action at contact points.
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated.
3. Anchor-Bolt Template:  Plywood or steel.

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured 
by stainless-steel captive screws.  Provide on all, except wood poles.

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place
Concrete."

F. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural 
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and 
strength required to support pole, luminaire, and accessories.

G. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency 
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M.
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PART 3 - EXECUTION

3.1 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer.

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

3.2 POLE INSTALLATION

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires 
and their mounting provisions on the pole.

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping:  60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines:  5 feet.
3. Trees:  15 feet from tree trunk.

C. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated 
on Drawings, but not less than one-sixth of pole height.

1. Dig holes large enough to permit use of tampers in the full depth of hole.
2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is equal 

to or greater than that of undisturbed earth.

D. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished 
grade indicated on Drawings, but not less than one-sixth of pole height.

1. Make holes 6 inches in diameter larger than pole diameter.
2. Fill augered hole around pole with air-entrained concrete having a minimum compressive 

strength of 3000 psi at 28 days, and finish in a dome above finished grade.
3. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through concrete dome.  

Arrange to drain condensation from interior of pole.
4. Cure concrete a minimum of 72 hours before performing work on pole.

E. Raise and set poles using web fabric slings (not chain or cable).

3.3 CORROSION PREVENTION

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.
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B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap.

3.4 GROUNDING

A. Ground metal poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system.

B. Ground nonmetallic poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole.
2. Install grounding conductor and conductor protector.
3. Ground metallic components of pole accessories and foundations.

END OF SECTION 26 56 00
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SECTION 26 43 13
SURGE PROTECTIVE DEVICES (SPD)

PART 1 - GENERAL

1.1 SUMMARY

A. Surge protective devices on power circuits at facility entrances to protect the structure from 
lightning.

B. Surge protective devices on signal, data, and control lines at facility entrances to protect the 
structure from lightning.

1.2 SUBMITTALS

A. Drawings: Electrical and mechanical drawings shall be provided by the manufacturer which 
show unit dimensions, weights, mounting provisions, connection notes, wire size and wiring 
diagram. The manufacturer shall furnish an installation manual with installation notes, start-up 
and operating instructions for the specified system. Installation instructions shall clearly state 
whether the system requires an external overcurrent protection device to maintain the system’s 
UL 1449 listing.

B. Independent Testing: 

1. High exposure with the 10 x 1,000•s tests per IEEE C62.41.2 Section 7.2.
2. Life Cycle/Repetitive Testing per C62.45-2002 section B.38 minimum of 2,000 times.

C. National Electrical Code (NEC) 285 - Installation requirements for SPD.

1. Article 285.2, SPD must limit transient voltage by diverting or limiting surge current; it also 
should prevent continued flow of follow current while remaining capable of repeating 
these functions. SPD that utilize fuses must have repetitive surge capability that can 
survive its surge rating and meet UL 1449. 

2. Article 285.6, TVSS shall be marked with a short circuit current rating and shall not be 
installed at a point on the system (ex. service, distribution or branch panels) where the 
available fault current (AIC rating) is in excess of that rating.

D. UL 1449 stipulation for fused SPD - The manufacturer’s authorized representative is required to 
submit the following:

1. Certify that the SPD is UL 1449 3
rd

edition listed (UL Card) with UL Card.
2. Indicate the type of internal or external fusing that is incorporated in the SPD and what 

impact the fusing has on the performance of the device with respect to surge capacity 
and clamping levels.

1.3 STANDARDS

A. Underwriters Laboratories 1449 - (UL 1449 3
rd

 Edition) 
Include Electromagnetic interference filter which provides noise attenuation.
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B. National Electrical Code 2008 rev. - (NEC Article 285 SPD installation practice/NEC article 
250.56 grounding)
NFPA-78 and CSA - (National Fire Protection Association and Canadian Standards Associa-
tions)
ISO 9001:2000 - quality standard
Military standards (mil-std 220B)

C. IEEE (Institute of Electrical and Electronic Engineering Inc.) C62.41.1 and c62.41.2 – 2002 rev. 
- (system shall be designed to meet c62.41) 

1. IEEE C62.41.2-2002 section 7.2 long duration 10 x 1,000 •sec test to be compliant if the 
device exhibits less than 10% deviation from initial readings. Units must be tested to 
withstand and pass the 10 x 1,000 •sec test

2. IEEE C62.45 – 2002 rev. - (system shall be tested to meet the C62.45)
3. Category A & B - (0.5 •s x 100 kHz ring wave) 
4. Category B3 bi-wave - (8 x 20 •s at 3,000 amperes and 1.2 x 50 •s at 6,000 volts)
5. Category C3 bi-wave - (8 x 20 •s at 10,000 amperes and 1.2 x 50 •s at 20,000 volts)

D. IEEE Std. 1100 (2005) “The Emerald Book” Section 8.4.2.5

E. The fusing elements must be capable of allowing the suppressor’s rated single impulse current 
to pass through the suppressor at least one time without failure. The system shall be tested to 
1,000 sequential per C62.45-2002 section b.38 referencing C62.41.1 and C62.41.2 category c3 
combination wave transients. The category c3 combination wave is defined as a 1.2 x 50 
microsecond wave at 20,000 volt open circuit voltage waveform and 8 x 20 microsecond wave 
at 10,000 ampere short circuit current waveform. In addition, the system components shall be 
tested repetitively 1,000 times testing based on an IEEE c62.33 (MOV test) and c62.35 (sad 
test) without failure or degradation exceeding ±10%.

F. CBEMA (ITIC) and IEC - (Computer Business Equipment Manufacturers Association or 
Information Technology Industry Council and International Electrotechnical Commission define 
clamping voltage tolerance guidelines for sensitive equipment).

G. UL 1449 3
rd

Edition Voltage Protection Rating (VPR) is assigned to each mode of protection 
using a combination wave generator at a setting of 6kV, 3kA.  SPD shall have a Nominal 
Discharge Current rating (In) of 10kA or 20kA.

H. All manufacturers must comply with above listed standards and any additions current revisions 
of industry standards. All products that do not comply with current industry standards will not be 
accepted. 

1.4 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fails in materials or workmanship within specified 
warranty period.

1. Warranty Period:  Ten years from date of Substantial Completion.

1.5 RECEIVING, STORING AND PROTECTING

A. Receive, store, protect, and handle products according to NECA 1 Standard Practices for Good 
Workmanship in Electrical Construction.
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PART 2 - PRODUCTS

2.1 BRANCH PANEL SUPPRESSORS

A. Acceptable Manufacturers and Models:

1. Current Technology – CGP060
2. LEA International Inc. –SP100
3. Liebert –  ACV-111-RKE

No other Manufacturers will be accepted.

B. Device shall meet all specification requirements in section 2.1 except as follows:

1. Equipment shall be a multi-stage parallel protector.  Provide voltage configuration as re-
quired per contract documents.  The equipment’s minimum surge current capacity shall 
be 100kA per phase (L-N plus L-G) and 50kA per mode (L-N, L-G, L-L and N-G).

2. The system protection shall contain a technology that utilizes a symmetrical array of 
balanced metal oxide varistors (MOV).  Each MOV will be individually coordinated to 
pass UL 1449.  The unit shall be non-modular type.  

3. Equipment shall provide the following monitoring features: dry contacts and audible alarm 
with alarm disable switch.  Equipment shall utilize a NEMA 4X enclosure.

2.2 ENCLOSURES

A. Indoor Enclosures:  NEMA 250 Type 12.

B. Outdoor Enclosures:  NEMA 250 Type 4X.

2.3 SURGE PROTECTIVE DEVICES FOR SIGNAL, DATA, AND CONTROL LINES

A. Provide surge protective devices suitable for the protection of signal, data, antenna, and control 
lines.

1. Select surge protective devices with consideration for aspects such as the frequency, 
bandwidth, voltage, and current of the signal, data, antenna, or other communications 
lines and to ensure that insertion losses introduced by the surge protective devices are 
within acceptable operational limits.

2. Coordinate selection of surge protective devices for signal, data, antenna, and control 
lines with owner of equipment that is served by the lines.

B. Provide surge protective devices for of signal, data, and control lines that provide both common 
mode and differential mode protection.

C. Provide surge protective devices for signal, data, control, and alarm lines. 

1. Devices shall be listed in accordance with UL 497B Standard for Safety Protectors for 
Data Communications and Fire Alarm Circuits.

2. Provide devices with ratings and connectors as required by the application.
3. Manufacturer: Transtector Systems, EDCO, MCG Electronics
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D. Provide coaxial surge protective devices for antenna and RF signal lines. 

1. Devices shall be listed in accordance with UL 497C Standard for Safety Protectors for 
Coaxial Communications Circuits.

2. Provide devices with ratings and connectors as required by the application. 
3. Provide bulkhead plates and low-impedance paths to ground where antenna cables enter 

the structure. 
4. Manufacturers: TII Network Technologies, Inc, Cable Innovations, PolyPhaser.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify mounting area is ready for equipment. Allow adequate clearances for maintenance.

B. Verify that circuit rough-in is at correct location.

3.2 INSTALLATION 

A. Install surge protective devices externally mounted to the service entrance, distribution and 
branch panelboards, as stand-alone units.  Internal products will not be accepted.  

B. Install surge protective devices where indicated on the Drawings and according to 
manufacturer's instructions and the National Electrical Code. SPD shall be installed with the 
shortest lead length possible not to exceed five (5’) feet for service entrance and distribution 
and one foot and half (1.5’) for branch panelboards from the power conductor(s) it is protecting.  
Have the manufacturer’s installation instructions available at the construction site.

C. Install surge protective device in the service equipment to protect each ungrounded conductor 
on the line side of the service entrance disconnecting means. 

D. Install surge protective device to protect each ungrounded conductor of power circuits that exits 
the structure to serve external detached equipment or other detached structures. Where such 
power circuits are longer than 100 ft install surge protective devices to protect each ungrounded 
conductor at both ends of the circuit.

E. Install UL 497B listed surge protective device for each for signal, data, control, and alarm line 
that enters the structure or exits the structure to serve external detached equipment or other 
detached structures. Where such signal, data, control, and alarm circuits are longer than 100 ft 
install UL 497B listed surge protective device at both ends of the circuit.

F. Install each surge protective device so it will be accessible for inspection and maintenance and 
so the condition monitoring indicator will be visible without requiring the removal of cover plates.

G. Install each surge protective device with minimum possible conductor length and a maximum 
conductor length of 18 inches. 

1. Twist conductors tightly together and keep runs as straight as possible with no sharp 
bends or kinks.

2. Use approved means to make connections from the surge protective device to 
conductors to be protected. 
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H. Provide low-impedance grounding for surge protective devices.

1. Use approved means to make connections from the surge protective device to the point 
where the electrical power system grounded conductor is bonded to the grounding 
electrode conductor. 

2. If the surge protective device is more than 20 ft away from the electrical system bonding 
point, make one or more supplementary grounding electrode connections at the surge 
protective device location. Use the building “main grounding electrode ground bar”, “main 
grounding electrode ground bar extensions”, effectively grounded building structural 
steel, and grounded water pipes as supplementary grounding electrodes.

3. Do not use a lightning protection system down conductor to ground a surge protective 
device. 

3.3 Field Quality Control

A. Provide final protection and maintain conditions to ensure that coatings and finishes are without 
damage or deterioration at final inspection.

B. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

C. Repair damage to paint finishes with matching touch-up coating recommended by the 
manufacturer.

D. Verify that each surge protective device is correctly connected and that all condition monitoring 
indicators operate properly.

3.4 STARTUP SERVICE

A. Do not energize or connect service entrance equipment and panelboards to their sources until 
SPD are installed and connected.

B. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD 
installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 
after the testing is over.

END OF SECTION 26 43 13
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SECTION 26 28 16
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Shunt trip switches.
4. Molded-case circuit breakers (MCCBs).
5. Enclosures.

1.2 DEFINITIONS

A. NC:  Normally closed.

B. NO:  Normally open.

C. SPDT:  Single pole, double throw.

1.3 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Field quality-control reports.

D. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified.

4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches:  Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.
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D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.

2.3 SHUNT TRIP SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Ferraz Shawmut, Inc.
3. Littelfuse, Inc.

B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting 
and short-circuit current rating when fitted with Class J fuses.

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed 
position.

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power source of enough capacity to operate shunt trip, 
connected pilot, and indicating and control devices.

E. Accessories:

1. Oiltight key switch for key-to-test function.
2. Oiltight ON pilot light.
3. Isolated neutral lug.
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed.
5. Form C alarm contacts that change state when switch is tripped.
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.

2.4 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.
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B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger.

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I

2
t response.

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5.

F. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
6. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
7. Alarm Switch:  One NC contact that operates only when circuit breaker has tripped.

2.5 ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
2. Outdoor Locations:  NEMA 250, Type 3R.
3. Wash-Down Areas:  NEMA 250,, stainless steel.
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.
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B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.2 IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

END OF SECTION 26 28 16
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SECTION 26 28 13
FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed 
switches,  panelboards, switchboards, enclosed controllers and motor-control centers.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA FU 1 for cartridge fuses.

C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4. Littelfuse, Inc.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 
circuit voltages.
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PART 3 - EXECUTION

3.1 FUSE APPLICATIONS

A. Service Entrance:  Class L, time delay.

B. Feeders:  Class J, time delay.

C. Motor Branch Circuits:  Class RK5, time delay.

D. Other Branch Circuits:  Class J, fast acting.

E. Control Circuits:  Class CC, fast acting.

3.2 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door 
of each fused switch and adjacent to each fuse block and holder.

END OF SECTION 26 28 13
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SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Time switches.
2. Photoelectric switches.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data

PART 2 - PRODUCTS

2.1 TIME SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Leviton Mfg. Company Inc.

B. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; complying 
with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Programs:  Eight on-off set points on a 24-hour schedule and an annual holiday schedule 

that overrides the weekly operation on holidays.
5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 

program.
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6. Astronomic Time:  All channels.
7. Automatic daylight savings time changeover.
8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time clock.

C. Electromechanical-Dial Time Switches:  Comply with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Circuitry:  Allows connection of a photoelectric relay as a substitute for the on-off function 

of a program.
5. Astronomic time dial.
6. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
7. Skip-a-day mode.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Tyco Electronics; ALR Brand.

B. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load, 
complying with UL 773.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range.

3. Time Delay:  Thirty-second minimum, to prevent false operation.
4. Lightning Arrester:  Air-gap type.
5. Mounting:  Twist lock complying with NEMA C136.10, with base.

2.3 LIGHTING CONTACTORS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Allen-Bradley/Rockwell Automation.
2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
3. Eaton Corporation.
4. Square D; a brand of Schneider Electric.

B. Description:  Electrically operated and mechanically held, combination-type lighting contactors 
with fusible switch, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current).
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2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the 
point of installation.

3. Enclosure:  Comply with NEMA 250.
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type 

specified for the enclosure.

2.4 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  
Comply with requirements.

PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test:  After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment.

B. Lighting control devices will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 26 09 23



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 IDENTIFICATION FOR ELECTRICAL SYSTEMS 26 05 53- 1
©SCHENKELSHULTZ 10/08/10

SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.2 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.
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C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label.

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action.

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action.

F. Specify thicker tags in paragraph below where exposed to damage or to rough service.

G. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

H. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer.

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; 
compounded for outdoor use.

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

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

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

C. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.
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2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action.

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action.

F. CONDUCTOR IDENTIFICATION MATERIALS

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

H. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

I. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

J. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

2.4 FLOOR MARKING TAPE
1. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear 

vinyl overlay.

2.5 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

C. Tag:  Type I:
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1. Pigmented polyolefin, bright-colored,compounded for direct-burial service.
2. Thickness:  4 mils.
3. Weight:  18.5 lb/1000 sq. ft..
4. 3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi.

D. Tag:  Type ID:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored,compounded for direct-burial service.

2. Overall Thickness:  5 mils.
3. Foil Core Thickness:  0.35 mil.
4. Weight:  28 lb/1000 sq. ft..
5. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi.

2.6 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.

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

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.7 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.
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B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

2.8 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 
inch.

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior).

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas.
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F. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall.

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground:  Install labels at 10-foot maximum intervals.

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows:
1. Power.

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded service, feeder, and branch-circuit conductors.

a. Color shall be factory applied.
b. Colors for 208/120-V Circuits:

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings.

D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels.

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual.
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G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.
1. Install underground-line warning tape for both direct-buried cables and cables in raceway.

H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces.

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-
backed, butyrate warning signs.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment used 
for power transfer.

L. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.

1. Labeling Instructions:

a. Outdoor Equipment:  Engraved, laminated acrylic or melamine label Stenciled 
legend 4 inches high.

b. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor.

c. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure.

END OF SECTION 26 05 53
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

1.2 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
details, and attachments to other work.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. Rigid Steel Conduit:  ANSI C80.1.

B. IMC:  ANSI C80.6.

C. EMT:  ANSI C80.3.

D. FMC:  Zinc-coated steel.

E. LFMC:  Flexible steel conduit with PVC jacket.

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
2. Fittings for EMT:  Steel or die-cast, set-screw or compression type.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33- 2
©SCHENKELSHULTZ 10/08/10

2.2 NONMETALLIC CONDUIT AND TUBING

A. ENT:  NEMA TC 13.

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

C. LFNC:  UL 1660.

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.

E. Fittings for LFNC:  UL 514B.

2.3 METAL WIREWAYS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers:  Flanged-and-gasketed type.

E. Finish:  Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

2.5 SURFACE RACEWAYS

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect.
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect from manufacturer's standard colors.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Butler Manufacturing Company; Walker Division.
b. Enduro Systems, Inc.; Composite Products Division.
c. Hubbell Incorporated; Wiring Device-Kellems Division.
d. Lamson & Sessions; Carlon Electrical Products.
e. Panduit Corp.
f. Walker Systems, Inc.; Wiremold Company (The).
g. Wiremold Company (The); Electrical Sales Division.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

G. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
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PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit:  Rigid steel conduit.
2. Concealed Conduit, Aboveground:  Rigid steel conduit.
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed, Not Subject to Severe Physical Damage:  EMT.
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations:  Rigid steel conduit or IMC.
7. Raceways for Optical Fiber or Communications Cable:  EMT.
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations.

C. Minimum Raceway Size:  3/4-inch trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated.

3.2 INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems."
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E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor.

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.

K. Raceways for Optical Fiber and Communications Cable:  Install as follows:

1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where otherwise required by NFPA 70.

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F, and that has straight-run 
length that exceeds 25 feet.

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 
change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 

deg F temperature change.
d. Attics:  135 deg F temperature change.
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2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation.

N. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified for pipe less than 6 inches in nominal diameter.

2. Install backfill as specified .
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction as specified in Division 30.

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 60 inches from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment.

6. Warning Tape:  Bury warning tape approximately 12 inches above direct-buried conduits.  
Align tape along the width and along the centerline of conduit.

END OF SECTION 26 05 33
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Grounding systems and equipment.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Field quality-control reports.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 CONDUCTORS

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

B. Bare Copper Conductors:

1. Solid Conductors:  ASTM B 3.
2. Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick.
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick.

2.2 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.
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B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts.

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

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

2.3 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by 10 feet in diameter.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors:  Install solid conductor for No. 8  AWG and smaller, and stranded conductors for 
No. 6  AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 2/0  AWG 
minimum.  Bury at least 24 inches below grade.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells:  Bolted connectors.
4. Connections to Structural Steel:  Welded connectors.

3.2 EQUIPMENT GROUNDING

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

1. Feeders and branch circuits.
2. Lighting circuits.

3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated.
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1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor.

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Division 26 and shall be at least 12 inches deep, with cover.

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor.

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit.

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

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment.

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

3.4 LABELING

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for 
instruction signs.  The label or its text shall be green.

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed.

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells.  Make tests at ground rods before any conductors are connected.

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
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4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm(s).

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 05 26
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

1.2 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
details, and attachments to other work.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. Rigid Steel Conduit:  ANSI C80.1.

B. IMC:  ANSI C80.6.

C. EMT:  ANSI C80.3.

D. FMC:  Zinc-coated steel.

E. LFMC:  Flexible steel conduit with PVC jacket.

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
2. Fittings for EMT:  Steel or die-cast, set-screw or compression type.
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2.2 NONMETALLIC CONDUIT AND TUBING

A. ENT:  NEMA TC 13.

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

C. LFNC:  UL 1660.

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.

E. Fittings for LFNC:  UL 514B.

2.3 METAL WIREWAYS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers:  Flanged-and-gasketed type.

E. Finish:  Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

2.5 SURFACE RACEWAYS

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect.
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect from manufacturer's standard colors.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Butler Manufacturing Company; Walker Division.
b. Enduro Systems, Inc.; Composite Products Division.
c. Hubbell Incorporated; Wiring Device-Kellems Division.
d. Lamson & Sessions; Carlon Electrical Products.
e. Panduit Corp.
f. Walker Systems, Inc.; Wiremold Company (The).
g. Wiremold Company (The); Electrical Sales Division.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

G. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33- 4
©SCHENKELSHULTZ 10/08/10

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit:  Rigid steel conduit.
2. Concealed Conduit, Aboveground:  Rigid steel conduit.
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed, Not Subject to Severe Physical Damage:  EMT.
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations:  Rigid steel conduit or IMC.
7. Raceways for Optical Fiber or Communications Cable:  EMT.
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations.

C. Minimum Raceway Size:  3/4-inch trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated.

3.2 INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems."
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E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor.

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.

K. Raceways for Optical Fiber and Communications Cable:  Install as follows:

1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where otherwise required by NFPA 70.

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F, and that has straight-run 
length that exceeds 25 feet.

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 
change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 

deg F temperature change.
d. Attics:  135 deg F temperature change.
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2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation.

N. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified for pipe less than 6 inches in nominal diameter.

2. Install backfill as specified .
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction as specified in Division 30.

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 60 inches from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment.

6. Warning Tape:  Bury warning tape approximately 12 inches above direct-buried conduits.  
Align tape along the width and along the centerline of conduit.

END OF SECTION 26 05 33
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.2 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.
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C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label.

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action.

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action.

F. Specify thicker tags in paragraph below where exposed to damage or to rough service.

G. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

H. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer.

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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

B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field.
2. Legend:  Indicate voltage.

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; 
compounded for outdoor use.

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

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

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

C. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.
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2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action.

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action.

F. CONDUCTOR IDENTIFICATION MATERIALS

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

H. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

I. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

J. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

2.4 FLOOR MARKING TAPE
1. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear 

vinyl overlay.

2.5 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

C. Tag:  Type I:
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1. Pigmented polyolefin, bright-colored,compounded for direct-burial service.
2. Thickness:  4 mils.
3. Weight:  18.5 lb/1000 sq. ft..
4. 3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi.

D. Tag:  Type ID:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored,compounded for direct-burial service.

2. Overall Thickness:  5 mils.
3. Foil Core Thickness:  0.35 mil.
4. Weight:  28 lb/1000 sq. ft..
5. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi.

2.6 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.

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

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.7 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.
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B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

2.8 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 
inch.

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior).

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas.
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F. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall.

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground:  Install labels at 10-foot maximum intervals.

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows:
1. Power.

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded service, feeder, and branch-circuit conductors.

a. Color shall be factory applied.
b. Colors for 208/120-V Circuits:

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings.

D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels.

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual.
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G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.
1. Install underground-line warning tape for both direct-buried cables and cables in raceway.

H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces.

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-
backed, butyrate warning signs.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment used 
for power transfer.

L. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.

1. Labeling Instructions:

a. Outdoor Equipment:  Engraved, laminated acrylic or melamine label Stenciled 
legend 4 inches high.

b. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor.

c. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure.

END OF SECTION 26 05 53
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SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Time switches.
2. Photoelectric switches.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data

PART 2 - PRODUCTS

2.1 TIME SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Leviton Mfg. Company Inc.

B. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; complying 
with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Programs:  Eight on-off set points on a 24-hour schedule and an annual holiday schedule 

that overrides the weekly operation on holidays.
5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 

program.
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6. Astronomic Time:  All channels.
7. Automatic daylight savings time changeover.
8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time clock.

C. Electromechanical-Dial Time Switches:  Comply with UL 917.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Contact Configuration:  SPST.
3. Contact Rating: 20-A ballast load, 120-/240-V ac.
4. Circuitry:  Allows connection of a photoelectric relay as a substitute for the on-off function 

of a program.
5. Astronomic time dial.
6. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
7. Skip-a-day mode.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Tyco Electronics; ALR Brand.

B. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load, 
complying with UL 773.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application.

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range.

3. Time Delay:  Thirty-second minimum, to prevent false operation.
4. Lightning Arrester:  Air-gap type.
5. Mounting:  Twist lock complying with NEMA C136.10, with base.

2.3 LIGHTING CONTACTORS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following:

1. Allen-Bradley/Rockwell Automation.
2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
3. Eaton Corporation.
4. Square D; a brand of Schneider Electric.

B. Description:  Electrically operated and mechanically held, combination-type lighting contactors 
with fusible switch, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current).
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2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the 
point of installation.

3. Enclosure:  Comply with NEMA 250.
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type 

specified for the enclosure.

2.4 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  
Comply with requirements.

PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test:  After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment.

B. Lighting control devices will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 26 09 23
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SECTION 26 28 13
FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed 
switches,  panelboards, switchboards, enclosed controllers and motor-control centers.

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA FU 1 for cartridge fuses.

C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4. Littelfuse, Inc.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 
circuit voltages.
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PART 3 - EXECUTION

3.1 FUSE APPLICATIONS

A. Service Entrance:  Class L, time delay.

B. Feeders:  Class J, time delay.

C. Motor Branch Circuits:  Class RK5, time delay.

D. Other Branch Circuits:  Class J, fast acting.

E. Control Circuits:  Class CC, fast acting.

3.2 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door 
of each fused switch and adjacent to each fuse block and holder.

END OF SECTION 26 28 13



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 26 28 16- 1
©SCHENKELSHULTZ 10/08/10

SECTION 26 28 16
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Shunt trip switches.
4. Molded-case circuit breakers (MCCBs).
5. Enclosures.

1.2 DEFINITIONS

A. NC:  Normally closed.

B. NO:  Normally open.

C. SPDT:  Single pole, double throw.

1.3 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Field quality-control reports.

D. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.



PALMETTO PARK & RIDE
Palmetto, Florida

#1020805 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 26 28 16- 2
©SCHENKELSHULTZ 10/08/10

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified.

4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches:  Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.
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D. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.

2.3 SHUNT TRIP SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussmann, Inc.
2. Ferraz Shawmut, Inc.
3. Littelfuse, Inc.

B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting 
and short-circuit current rating when fitted with Class J fuses.

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed 
position.

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power source of enough capacity to operate shunt trip, 
connected pilot, and indicating and control devices.

E. Accessories:

1. Oiltight key switch for key-to-test function.
2. Oiltight ON pilot light.
3. Isolated neutral lug.
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed.
5. Form C alarm contacts that change state when switch is tripped.
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.

2.4 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Siemens Energy & Automation, Inc.
3. Square D; a brand of Schneider Electric.
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B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger.

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I

2
t response.

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5.

F. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
6. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
7. Alarm Switch:  One NC contact that operates only when circuit breaker has tripped.

2.5 ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
2. Outdoor Locations:  NEMA 250, Type 3R.
3. Wash-Down Areas:  NEMA 250,, stainless steel.
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.
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B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.2 IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

END OF SECTION 26 28 16
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SECTION 26 43 13
SURGE PROTECTIVE DEVICES (SPD)

PART 1 - GENERAL

1.1 SUMMARY

A. Surge protective devices on power circuits at facility entrances to protect the structure from 
lightning.

B. Surge protective devices on signal, data, and control lines at facility entrances to protect the 
structure from lightning.

1.2 SUBMITTALS

A. Drawings: Electrical and mechanical drawings shall be provided by the manufacturer which 
show unit dimensions, weights, mounting provisions, connection notes, wire size and wiring 
diagram. The manufacturer shall furnish an installation manual with installation notes, start-up 
and operating instructions for the specified system. Installation instructions shall clearly state 
whether the system requires an external overcurrent protection device to maintain the system’s 
UL 1449 listing.

B. Independent Testing: 

1. High exposure with the 10 x 1,000•s tests per IEEE C62.41.2 Section 7.2.
2. Life Cycle/Repetitive Testing per C62.45-2002 section B.38 minimum of 2,000 times.

C. National Electrical Code (NEC) 285 - Installation requirements for SPD.

1. Article 285.2, SPD must limit transient voltage by diverting or limiting surge current; it also 
should prevent continued flow of follow current while remaining capable of repeating 
these functions. SPD that utilize fuses must have repetitive surge capability that can 
survive its surge rating and meet UL 1449. 

2. Article 285.6, TVSS shall be marked with a short circuit current rating and shall not be 
installed at a point on the system (ex. service, distribution or branch panels) where the 
available fault current (AIC rating) is in excess of that rating.

D. UL 1449 stipulation for fused SPD - The manufacturer’s authorized representative is required to 
submit the following:

1. Certify that the SPD is UL 1449 3
rd

edition listed (UL Card) with UL Card.
2. Indicate the type of internal or external fusing that is incorporated in the SPD and what 

impact the fusing has on the performance of the device with respect to surge capacity 
and clamping levels.

1.3 STANDARDS

A. Underwriters Laboratories 1449 - (UL 1449 3
rd

 Edition) 
Include Electromagnetic interference filter which provides noise attenuation.
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B. National Electrical Code 2008 rev. - (NEC Article 285 SPD installation practice/NEC article 
250.56 grounding)
NFPA-78 and CSA - (National Fire Protection Association and Canadian Standards Associa-
tions)
ISO 9001:2000 - quality standard
Military standards (mil-std 220B)

C. IEEE (Institute of Electrical and Electronic Engineering Inc.) C62.41.1 and c62.41.2 – 2002 rev. 
- (system shall be designed to meet c62.41) 

1. IEEE C62.41.2-2002 section 7.2 long duration 10 x 1,000 •sec test to be compliant if the 
device exhibits less than 10% deviation from initial readings. Units must be tested to 
withstand and pass the 10 x 1,000 •sec test

2. IEEE C62.45 – 2002 rev. - (system shall be tested to meet the C62.45)
3. Category A & B - (0.5 •s x 100 kHz ring wave) 
4. Category B3 bi-wave - (8 x 20 •s at 3,000 amperes and 1.2 x 50 •s at 6,000 volts)
5. Category C3 bi-wave - (8 x 20 •s at 10,000 amperes and 1.2 x 50 •s at 20,000 volts)

D. IEEE Std. 1100 (2005) “The Emerald Book” Section 8.4.2.5

E. The fusing elements must be capable of allowing the suppressor’s rated single impulse current 
to pass through the suppressor at least one time without failure. The system shall be tested to 
1,000 sequential per C62.45-2002 section b.38 referencing C62.41.1 and C62.41.2 category c3 
combination wave transients. The category c3 combination wave is defined as a 1.2 x 50 
microsecond wave at 20,000 volt open circuit voltage waveform and 8 x 20 microsecond wave 
at 10,000 ampere short circuit current waveform. In addition, the system components shall be 
tested repetitively 1,000 times testing based on an IEEE c62.33 (MOV test) and c62.35 (sad 
test) without failure or degradation exceeding ±10%.

F. CBEMA (ITIC) and IEC - (Computer Business Equipment Manufacturers Association or 
Information Technology Industry Council and International Electrotechnical Commission define 
clamping voltage tolerance guidelines for sensitive equipment).

G. UL 1449 3
rd

Edition Voltage Protection Rating (VPR) is assigned to each mode of protection 
using a combination wave generator at a setting of 6kV, 3kA.  SPD shall have a Nominal 
Discharge Current rating (In) of 10kA or 20kA.

H. All manufacturers must comply with above listed standards and any additions current revisions 
of industry standards. All products that do not comply with current industry standards will not be 
accepted. 

1.4 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fails in materials or workmanship within specified 
warranty period.

1. Warranty Period:  Ten years from date of Substantial Completion.

1.5 RECEIVING, STORING AND PROTECTING

A. Receive, store, protect, and handle products according to NECA 1 Standard Practices for Good 
Workmanship in Electrical Construction.
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PART 2 - PRODUCTS

2.1 BRANCH PANEL SUPPRESSORS

A. Acceptable Manufacturers and Models:

1. Current Technology – CGP060
2. LEA International Inc. –SP100
3. Liebert –  ACV-111-RKE

No other Manufacturers will be accepted.

B. Device shall meet all specification requirements in section 2.1 except as follows:

1. Equipment shall be a multi-stage parallel protector.  Provide voltage configuration as re-
quired per contract documents.  The equipment’s minimum surge current capacity shall 
be 100kA per phase (L-N plus L-G) and 50kA per mode (L-N, L-G, L-L and N-G).

2. The system protection shall contain a technology that utilizes a symmetrical array of 
balanced metal oxide varistors (MOV).  Each MOV will be individually coordinated to 
pass UL 1449.  The unit shall be non-modular type.  

3. Equipment shall provide the following monitoring features: dry contacts and audible alarm 
with alarm disable switch.  Equipment shall utilize a NEMA 4X enclosure.

2.2 ENCLOSURES

A. Indoor Enclosures:  NEMA 250 Type 12.

B. Outdoor Enclosures:  NEMA 250 Type 4X.

2.3 SURGE PROTECTIVE DEVICES FOR SIGNAL, DATA, AND CONTROL LINES

A. Provide surge protective devices suitable for the protection of signal, data, antenna, and control 
lines.

1. Select surge protective devices with consideration for aspects such as the frequency, 
bandwidth, voltage, and current of the signal, data, antenna, or other communications 
lines and to ensure that insertion losses introduced by the surge protective devices are 
within acceptable operational limits.

2. Coordinate selection of surge protective devices for signal, data, antenna, and control 
lines with owner of equipment that is served by the lines.

B. Provide surge protective devices for of signal, data, and control lines that provide both common 
mode and differential mode protection.

C. Provide surge protective devices for signal, data, control, and alarm lines. 

1. Devices shall be listed in accordance with UL 497B Standard for Safety Protectors for 
Data Communications and Fire Alarm Circuits.

2. Provide devices with ratings and connectors as required by the application.
3. Manufacturer: Transtector Systems, EDCO, MCG Electronics
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D. Provide coaxial surge protective devices for antenna and RF signal lines. 

1. Devices shall be listed in accordance with UL 497C Standard for Safety Protectors for 
Coaxial Communications Circuits.

2. Provide devices with ratings and connectors as required by the application. 
3. Provide bulkhead plates and low-impedance paths to ground where antenna cables enter 

the structure. 
4. Manufacturers: TII Network Technologies, Inc, Cable Innovations, PolyPhaser.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify mounting area is ready for equipment. Allow adequate clearances for maintenance.

B. Verify that circuit rough-in is at correct location.

3.2 INSTALLATION 

A. Install surge protective devices externally mounted to the service entrance, distribution and 
branch panelboards, as stand-alone units.  Internal products will not be accepted.  

B. Install surge protective devices where indicated on the Drawings and according to 
manufacturer's instructions and the National Electrical Code. SPD shall be installed with the 
shortest lead length possible not to exceed five (5’) feet for service entrance and distribution 
and one foot and half (1.5’) for branch panelboards from the power conductor(s) it is protecting.  
Have the manufacturer’s installation instructions available at the construction site.

C. Install surge protective device in the service equipment to protect each ungrounded conductor 
on the line side of the service entrance disconnecting means. 

D. Install surge protective device to protect each ungrounded conductor of power circuits that exits 
the structure to serve external detached equipment or other detached structures. Where such 
power circuits are longer than 100 ft install surge protective devices to protect each ungrounded 
conductor at both ends of the circuit.

E. Install UL 497B listed surge protective device for each for signal, data, control, and alarm line 
that enters the structure or exits the structure to serve external detached equipment or other 
detached structures. Where such signal, data, control, and alarm circuits are longer than 100 ft 
install UL 497B listed surge protective device at both ends of the circuit.

F. Install each surge protective device so it will be accessible for inspection and maintenance and 
so the condition monitoring indicator will be visible without requiring the removal of cover plates.

G. Install each surge protective device with minimum possible conductor length and a maximum 
conductor length of 18 inches. 

1. Twist conductors tightly together and keep runs as straight as possible with no sharp 
bends or kinks.

2. Use approved means to make connections from the surge protective device to 
conductors to be protected. 
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H. Provide low-impedance grounding for surge protective devices.

1. Use approved means to make connections from the surge protective device to the point 
where the electrical power system grounded conductor is bonded to the grounding 
electrode conductor. 

2. If the surge protective device is more than 20 ft away from the electrical system bonding 
point, make one or more supplementary grounding electrode connections at the surge 
protective device location. Use the building “main grounding electrode ground bar”, “main 
grounding electrode ground bar extensions”, effectively grounded building structural 
steel, and grounded water pipes as supplementary grounding electrodes.

3. Do not use a lightning protection system down conductor to ground a surge protective 
device. 

3.3 Field Quality Control

A. Provide final protection and maintain conditions to ensure that coatings and finishes are without 
damage or deterioration at final inspection.

B. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

C. Repair damage to paint finishes with matching touch-up coating recommended by the 
manufacturer.

D. Verify that each surge protective device is correctly connected and that all condition monitoring 
indicators operate properly.

3.4 STARTUP SERVICE

A. Do not energize or connect service entrance equipment and panelboards to their sources until 
SPD are installed and connected.

B. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD 
installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 
after the testing is over.

END OF SECTION 26 43 13
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.

1.2 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and 
supporting structure, applied as stated in AASHTO LTS-4-M.

B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M.

C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.

D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated 
and applied as stated in AASHTO LTS-4-M.

1. Basic wind speed for calculating wind load for poles 50 feet high or less is 130 mph.

a. Wind Importance Factor:  1.15.
b. Minimum Design Life:  25 years.
c. Velocity Conversion Factors:  1.0.

1.3 ACTION SUBMITTALS

A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 
unit designation.  Include data on features, accessories, and finishes.

B. Shop Drawings:  Anchor-bolt templates keyed to specific poles and certified by manufacturer.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with IEEE C2, "National Electrical Safety Code."

C. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, product(s) indicated on Drawings.

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations 
by an NRTL acceptable to authorities having jurisdiction.

1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A.

2. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires.

C. Metal Parts:  Free of burrs and sharp corners and edges.

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and
support to prevent warping and sagging.

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform 
in use.  Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens.

G. Exposed Hardware Material:  Stainless steel.

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation.

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces:  85 percent.
2. Specular Surfaces:  83 percent.
3. Diffusing Specular Surfaces:  75 percent.

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors.
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L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials.

M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color:  As selected from manufacturer's standard catalog of colors.

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with 
AAMA 611.

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:

a. "USES ONLY" and include specific lamp type.
b. Lamp tube configuration (twin, quad, triple), base type, and nominal wattage for 

compact fluorescent luminaires.
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 

HID luminaires.
d. Start type (preheat, rapid start, instant start) compact fluorescent luminaires.
e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
f. CCT and CRI for all luminaires.

2.3 BALLASTS FOR HID LAMPS

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated:

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
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2. Minimum Starting Temperature:  Minus 22 deg F.
3. Normal Ambient Operating Temperature:  104 deg F.
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 

ratings as recommended by ballast manufacturer.

2.4 HID LAMPS

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.

B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K.

2.5 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

A. Structural Characteristics:  Comply with AASHTO LTS-4-M.

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, 
permanent deflection, or whipping in steady winds of speed indicated in "Structural 
Analysis Criteria for Pole Selection" Article.

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be 
used in pole selection strength analysis.

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components.

1. Materials:  Shall not cause galvanic action at contact points.
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated.
3. Anchor-Bolt Template:  Plywood or steel.

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured 
by stainless-steel captive screws.  Provide on all, except wood poles.

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place
Concrete."

F. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural 
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and 
strength required to support pole, luminaire, and accessories.

G. Breakaway Supports:  Frangible breakaway supports, tested by an independent testing agency 
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M.
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PART 3 - EXECUTION

3.1 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer.

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

3.2 POLE INSTALLATION

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires 
and their mounting provisions on the pole.

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping:  60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines:  5 feet.
3. Trees:  15 feet from tree trunk.

C. Embedded Poles with Tamped Earth Backfill:  Set poles to depth below finished grade indicated 
on Drawings, but not less than one-sixth of pole height.

1. Dig holes large enough to permit use of tampers in the full depth of hole.
2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is equal 

to or greater than that of undisturbed earth.

D. Embedded Poles with Concrete Backfill:  Set poles in augered holes to depth below finished 
grade indicated on Drawings, but not less than one-sixth of pole height.

1. Make holes 6 inches in diameter larger than pole diameter.
2. Fill augered hole around pole with air-entrained concrete having a minimum compressive 

strength of 3000 psi at 28 days, and finish in a dome above finished grade.
3. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through concrete dome.  

Arrange to drain condensation from interior of pole.
4. Cure concrete a minimum of 72 hours before performing work on pole.

E. Raise and set poles using web fabric slings (not chain or cable).

3.3 CORROSION PREVENTION

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.
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B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap.

3.4 GROUNDING

A. Ground metal poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system.

B. Ground nonmetallic poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

1. Install grounding electrode for each pole.
2. Install grounding conductor and conductor protector.
3. Ground metallic components of pole accessories and foundations.

END OF SECTION 26 56 00
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 SECTION 32 31 00 

 FENCES AND GATES 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 A. This Section includes the following: 

 

  1. Galvanized-steel chain link fabric. 

  2. Galvanized-steel framework. 

  3. Gate operator. 

 

 B. Related Work Specified Elsewhere 

  

  1. Division 26 Sections for electric power for electric gate operators. 

 

 

1.2 SUBMITTALS 

 

 A. Submit in accordance with Division 01 requirements. 

 

 B. Product data in the form of manufacturer's technical data, specifications, and installation 

instructions for fence and gate posts, fabric, gates, gate operators, and accessories. 

 

 C. Shop drawings showing location of fence, gates, each post, and details of post 

installation, extension arms, gate swing, hardware, and accessories. 

 

 D. Wiring diagrams from manufacturer for electrically operated gates. 

 

 E. Submit complete and detailed shop drawings for all fences and gates.  Show heights, 

materials and gauges, connection details, installation instructions, post anchoring details, 

and all miscellaneous details and conditions.  Shop drawings shall be prepared to scale 

and indicate all appurtenances and details of the fencing and construction. 

 

 F. Submit manufacturer’s product data including maintenance instructions and warranties. 

 

 

1.3 QUALITY ASSURANCE 

 

 A. Installer Qualifications:  Engage an experienced Installer who has at least three years' 

experience and has completed at least five chain link fence projects with same material 

and of similar scope to that indicated for this Project with a successful construction 

record of in-service performance. 

 

 B. Single-Source Responsibility:  Obtain chain link fences and gates, including accessories, 

fittings, and fastenings, from a single source. 

 

 

1.4 DELIVERY, STORAGE AND HANDLING 

 

 A. Deliver chain link fencing fabric and all components to the project site in protected 

condition. 
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 B. Store undercover as directed by the chain link manufacturer. 

 

 

1.5 PROJECT CONDITIONS 

 

 C. Field Measurements:  Verify layout information for fences and gates shown on the 

Drawings in relation to the property survey and existing structures.  Verify dimensions by 

field measurements. 

 B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted under the following conditions and then only after arranging to provide 

temporary utility services according to requirements indicated: 

1. Notify Architect not less than 2 days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Architect's written permission. 

 

 

PART 2 - PRODUCTS 

 

2.1 FABRIC 

 

 A. Selvage:  Knuckled on both selvages. 

 

 B. Steel Chain-Link Fence Fabric:  Fabricated in one-piece widths for fencing 12 feet and 

less in height to comply with Chain Link Fence Manufacturers Institute (CLFMI) "Product 

Manual" and with requirements indicated below: 

 

  1. Mesh and Wire Size:  2-inch mesh, 0.148-inch diameter (9 gage). 

  2. Coating:  ASTM A 817, Type 2, Class 1, zinc-coated (galvanized) applied after 

weaving. 

 

2.2 FRAMING 

 

A. Comply with the 2007 Florida Building Code with the 2009 Supplement.  Increase sizes 

of line and corner posts as may be required to meet wind loading. 

 

 B. Round member sizes are given in actual outside diameter (OD) to the nearest 

thousandth of inches. Round fence posts and rails are often referred to in ASTM 

standard specifications by nominal pipe sizes (NPS) or the equivalent trade sizes in 

inches.  The following indicates these equivalents all measured in inches: 

 

 Actual OD NPS Size Trade Size 

 1.315 1 1-3/8 

 1.660 1-1/4 1-5/8 

 1.900 1-1/2 2 

 2.375 2 2-1/2 

 2.875 2-1/2 3 

 3.500 3 3-1/2 

 4.000 3-1/2 4 

 6.625 6 6-5/8 

 8.625 8 8-5/8 
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 C. Type I Round Posts:  Standard weight (schedule 40) galvanized-steel pipe conforming to 

ASTM F 1083, according to heavy industrial requirements of ASTM F 1043, Group IA, with 

minimum yield strength of 25,000 psi, not less than 1.8 oz. of zinc per sq. ft.  Type A coating 

inside and outside according to ASTM F 1234, as determined by ASTM A 90, and weights per 

foot as follows: 

 

 Actual OD Weight (lb/ft) NPS Size 

 1.315 1.68 1 

 1.660 2.27 1-1/4 

 1.900 2.72 1-1/2 

 2.375 3.65 2 

 2.875 5.79 2-1/2 

 3.500 7.58 3 

 4.000 9.11 3-1/2 

 6.625 8.97 6 

 8.625 28.55 8 

 

 D. Top Rail:  Manufacturer's longest lengths (17 to 21 feet) with swaged-end or expansion-type 

coupling, approximately 6 inches long for joining.  Provide rail ends or other means for 

attaching top rail securely to each gate corner, pull, and end post. 

 

  1. Round Steel:  1.660-inch OD Type I or II steel pipe. 

 

 E. Steel posts for fabric heights up to 6 feet: 

 

  1. Round Line or Intermediate Posts:  2.375-inch OD Type I or II steel pipe. 

 2.    Corner Posts:  3.50-inch OD Type I or II steel pipe. 
 

 F. Steel posts for fabric heights over 6 feet: 

 

  1. Round Line or Intermediate Posts:  2.875-inch OD Type I or II steel pipe. 

  2. Corner Posts:  4.00-inch OD Type I or II steel pipe. 

 

 G. Swing Gate Posts:  Furnish posts to support single gate leaf, or one leaf of a double-gate 

installation, according to ASTM F 900, sized as follows for steel and aluminum pipe posts: 

 

  1. Steel posts for fabric height of 6 feet or less and gate leaf width: 

 

   a. Up to and Including 4 Feet:  2.375-inch OD pipe weighing at least 3.11 lb per ft. 

   b. Over 4 to 10 Feet:  2.875-inch OD pipe weighing at least 4.64 lb per ft. 

   c. Over 10 to 18 Feet:  4.000-inch OD pipe weighing at least 8.65 lb per ft. 

 

  2. Steel posts for fabric height over 6 feet and gate leaf width: 

 

   a. Up to and Including 6 Feet:  2.875-inch OD pipe weighing at least 4.64 lb per ft. 

   b. Over 6 to 12 Feet:  4.000-inch OD pipe weighing at least 8.65 lb per ft. 

   c. Over 12 to 18 Feet:  6.625-inch OD pipe weighing at least 10.02 lb per ft. 

   d. Over 18 to 24 Feet:  8.625 OD pipe weighing at least 27.12 lb per ft. 
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 H. Horizontal Slide Gate Posts:  Provide steel pipe gate posts sized as follows, according to 

ASTM F 1184, for Type II, cantilever slide gates: 

 

  1. Opening Width Up to 12 feet:  3.500-inch OD pipe weighing not less than 4.64 lb per ft. 

  2. Opening Width Over 12 feet:  6.625-inch OD pipe weighing not less than 6.56 lb per ft. 

 

 

2.3 FITTINGS AND ACCESSORIES 

 

 A. Material:  Comply with ASTM F 626.  Mill-finished aluminum or galvanized iron or steel to suit 

manufacturer's standards. 

 

  1. Steel and Iron:  Unless specified otherwise, hot-dip galvanize pressed steel or cast-iron 

fence fittings and accessories with at least 1.2 oz. zinc per sq. ft. as determined by 

ASTM A 90. 

 

 B. Post and Line Caps:  Provide weathertight closure cap for each post.  Provide line post caps 

with loop to receive tension wire or top rail. 

 

 C. Post Brace Assembly:  Manufacturer's standard adjustable brace.  Use material specified 

below for brace, and truss to line posts with 3/8-inch-diameter rod and adjustable tightener.  

Provide manufacturer's standard galvanized-steel, cast-iron or cast-aluminum cap for each 

end. 

 

  1. Round Steel:  1.900-inch OD Type I or II steel pipe. 

 

 D. Bottom and Center Rail:  Same material as top rail.  Provide manufacturer's standard 

galvanized-steel, cast-iron or cast-aluminum cap for each end. 

 

 E. Tie Wires:  0.106-inch-diameter (12-gage) galvanized steel with a minimum of 0.80 oz. per sq. 

ft. of zinc coating according to ASTM A 641, Class 3 or 0.148-inch-diameter (9-gage) 

aluminum wire alloy 1350-H19 or equal, to match fabric wire. 

 

 

2.4 CONCRETE 

 

 A. Concrete:  Provide concrete consisting of portland cement per ASTM C 150, aggregates per 

ASTM C 33, and potable water.  Mix materials to obtain concrete with a minimum 28-day 

compressive strength of 3000 psi.  Use at least four sacks of cement per cu. yd., 1-inch 

maximum size aggregate, 3-inch maximum slump. 

 

 B. Packaged Concrete Mix:  Mix dry-packaged normal-weight concrete conforming to ASTM C 

387 with clean water to obtain a 2- to 3-inch slump. 
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2.5 GATES 

 

 A.. Fabricate perimeter frames of gates from same material and finish as fence framework.  

Assemble gate frames by welding.  Provide horizontal and vertical members to ensure proper 

gate operation and attachment of fabric, hardware, and accessories.  Space frame members 

maximum of 8 feet apart unless otherwise indicated. 

 

  1. Fabric:  Same as for fence unless otherwise indicated.  Secure fabric at vertical edges 

with tension bars and bands and to top and bottom of frame with tie wires. 

  2. Bracing:  Install diagonal cross-bracing consisting of 5/16-inch-diameter 

adjustable-length truss rods on gates to ensure frame rigidity without sag or twist. 

 

 B. Swing Gates:  Comply with ASTM F 900. 

 

  1. Steel:  Gates up to 8 feet wide: 

 

   a. Up to 6 Feet High:  Fabricate perimeter frames of 1.660-inch minimum OD Type I 

or II steel pipe or 1-1/2-inch-square galvanized-steel tubing weighing 1.84 lb per 

sq. ft. 

   b. Over 6 Feet High:  Fabricate perimeter frames of 1.90-inch minimum OD Type I 

or II steel pipe or 2-inch-square galvanized-steel tubing weighing 2.52 lb per sq. 

ft. 

 

  2. Gate Hardware:  Provide galvanized hardware and accessories for each gate according 

to the following: 

 

   c. Hinges:  Size and material to suit gate size, non-lift-off type, offset to permit 

180-degree gate opening.  Provide 1-1/2 pair of hinges for each leaf over 6-foot 

nominal height. 

   d. Latch:  Forked type or plunger-bar type to permit operation from either side of 

gate, with padlock eye as an integral part of latch. 

   e. Keeper:  Provide a keeper for vehicle gates that automatically engages gate leaf 

and holds it in the open position until manually released. 

   f. Gate Stops:  Provide gate stops for double gates consisting of mushroom-type 

flush plate with anchors, set in concrete, and designed to engage a center drop 

rod or plunger bar.  Include a locking device and padlock eyes as an integral part 

of the latch, permitting both gate leaves to be locked with a single padlock. 

 

 C. Sliding Gates:  Comply with ASTM F 1184. 

 

  1. Type II, Cantilever:  Manufacturer's standard top rail gate incorporating a track for the 

top roller.  Brace frame to prevent sagging and apply fabric to entire gate.  Provide a 

lockable positive latch and other hardware and accessories as required. 

 

   a. Class 1:  Provide external rollers with accessible grease fittings, a safety 

enclosure, and guide posts to keep the gate on the rollers. 
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2.6 GATE OPERATOR 

 

 A. General:  Manufacturer's standard design and construction, suitable for gates specified.  

Select operator size and features according to manufacturer's published data, taking into 

consideration size, type, weight, and construction of gate, as well as Project conditions and 

specified requirements. 

 

 B. Type:  Electric motor with enclosed gear reducer and chain drive. 

 

 C. Speed:  Minimum 45 feet per minute. 

 

 D. Features:  Continuous duty without overloading or overheating.  Rated by manufacturer at 30 

or more complete cycles per hour.  All components UL approved.  Furnish disconnect switch 

with NEMA KS 1; Type 3R enclosure. 

 

  1. Provide equipment with suitable electrical characteristics including phase, voltage, 

branch circuit wire size, overcurrent protection, and connection devices coordinated 

with Division 26. 

  2. Self-locking. 

  3. Weather-resistant steel enclosure protecting all operating parts. 

  4. Automatic reversing upon obstruction during closing cycle and automatic stop upon 

obstruction during opening cycle. 

 

 E. Controls:  Electric and electronic programmable controls separated from motor and drive 

mechanism, sealed from water and insects, with space for additional optional equipment.  

Provide adjustable automatic closing timer and the following remote control device: 

 

  1. Key switch with locked-in positions. 

 

 F. Coordinate with Division 26, Electrical. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

 A. Install fence to comply with ASTM F 567.  Do not begin installation and erection before final 

grading is completed, unless otherwise permitted. 

 

  1. Apply fabric to outside of framework.  Install fencing on boundary lines inside of 

property line established by survey as required by Division 1. 

 

 B. Excavation:  Drill or hand-excavate (using post-hole digger) holes for posts to diameters and 

spacings indicated, in firm, undisturbed or compacted soil. 

 

  2. If not indicated on Drawings, excavate holes for each post to minimum diameter 

recommended by fence manufacturer, but not less than four times the largest cross 

section of post. 
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  3. Unless otherwise indicated, excavate hole depths approximately 3 inches lower than 

post bottom, with bottom of posts set not less than 36 inches below finish grade 

surface. 

 

 B. Setting Posts:  Center and align posts in holes 3 inches above bottom of excavation.  Space a 

maximum of 10 feet o.c., unless otherwise indicated. 

 

  1. Protect portion of posts above ground from concrete splatter.  Place concrete around 

posts and vibrate or tamp for consolidation.  Check each post for vertical and top 

alignment, and hold in position during placement and finishing operations. 

 

   a. Unless otherwise indicated, extend concrete footings 2 inches above grade and 

trowel to a crown to shed water. 

 

 C. Top Rails:  Run rail continuously through line post caps, bending to radius for curved runs and 

at other posts terminating into rail end attached to posts or post caps fabricated to receive rail. 

 Provide expansion couplings as recommended by fencing manufacturer. 

 

 D. Center Rails:  Install center rails in one piece between posts and flush with post on fabric side, 

using rail ends and special offset fittings where necessary. 

 

 E. Brace Assemblies:  Install braces at end and gate posts and at both sides of corner and pull 

posts.  Locate horizontal braces at midheight of fabric on fences with top rail and at two thirds 

fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under 

proper tension. 

 

 H. Fabric:  Leave approximately 2 inches between finish grade and bottom selvage unless 

otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Install fabric on 

security side of fence, and anchor to framework so that fabric remains under tension after 

pulling force is released. 

 

 I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate 

posts with tension bands spaced not over 15 inches o.c. 

 

 J. Tie Wires:  Use wire of proper length to secure fabric firmly to posts and rails.  Bend ends of 

wire to minimize hazard to persons or clothing. 

 

  1. Maximum Spacing:  Tie fabric to line posts 12 inches o.c. and to rails and braces 24 

inches o.c. 

 

 K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite 

the fabric side.  Peen ends of bolts or score threads to prevent removal of nuts for added 

security. 

 

 

3.2 GATE INSTALLATION 

 

 A. Install gates plumb, level, and secure for full opening without interference.  Install ground-set 

items in concrete for anchorage.  Adjust hardware for smooth operation and lubricate where 

necessary.  Install gates according to manufacturer's instructions, plumb, level, and secure. 
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3.3 GATE OPERATOR INSTALLATION 

 

 A. Install gate operators according to manufacturer's instructions.  Adjust for smooth, trouble-free 

operation. 

 

 B. Advise and consult with the Architect to obtain the Owner's requirements for standard 

available programmable features or adjustable controls (such as time delays, interlocks, or 

safety devices), and make necessary adjustments. 

 

 

3.4 ADJUSTING 

 

 A. Gates and Gate Operators:  After repeated operation of completed installation equivalent to 3 

days' use by normal traffic, readjust gates and gate operators and controls for optimum 

operating condition and safety.  Lubricate operating equipment and clean exposed surfaces. 

 

 

3.5 DEMONSTRATION 

 

 A. Instruct the Owner's personnel on proper operation and maintenance of gate operators. 

 

 

 

 END OF SECTION 32 31 00 
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 PANEL  A 
 PANEL:  SQUARE-D  or SIEMENS 240 /120 V, 1 PHASE, 3 WIRE NEUTRAL BUS AMPACITY:  100%   
 ENCLOSURE:  NEMA-3R MAINS:  100AMP MAIN CIRCUIT BREAKER GROUND BUS AMPACITY:  50%   
 MOUNTING:  SURFACE AIC RATING:  42K SERVICE ENTRANCE RATED   

CKT CIRCUIT LINE 1 LINE 2 DEMAND BREAKER BREAKER DEMAND LINE 2 LINE 1 CIRCUIT CKT
# IDENTIFICATION VA VA % VA AMPS POLES POLES AMPS VA % VA VA IDENTIFICATION #
1 SITE LIGHTING 720 --- 1.25 900 20 1 1 20 0 1.00 --- 0 SPARE 2
3 SITE LIGHTING --- 540 1.25 675 20 1 1 20 0 1.00 0 --- SPARE 4
5 SPARE 0 --- 1.25 0 30 1 1 30 0 1.00 --- 0 SPARE 6
7 SPARE --- 0 1.25 0 25 1 1 30 0 1.25 0 --- SPARE 8
9 GATE OPERATOR 888 --- 1.25 1110 20 1 1 30 0 1.25 --- 0 SPARE 10

11 GATE OPERATOR --- 888 1.00 888 20 1 1 --- 0 1.00 0 --- 12
13 SPARE 0 --- 1.25 0 20 2 2 30 0 1.00 --- 0 SPARE 14
15 --- 0 1.25 0 --- --- --- --- 0 1.00 0 --- 16
17 SPARE 0 --- 1.00 0 20 2 2 20 0 1.00 --- 0 SPD 18
19 --- 0 1.00 0 --- --- --- --- 0 1.00 0 --- 20

TOTALS: 1608 1428 3573 0 0 0 :TOTALS

CONNECTED VA LINE 1: 1608 CONNECTED AMPERES: 13 3036 :TOTAL CONNECTED VA
CONNECTED VA LINE 2: 1428 DEMAND AMPERES: 15 3573 :TOTAL DEMAND VA

VOLTAGE DROP CALCULATIONS FROM: FPL HANDHOLE TO:  PANEL  A 
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 2 CU 20 FEET 0.0400 0.0400 0.0080 0.119 0.05% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
1-PH Z PER 100 FT 0.340 0.220 0.140 0.090 0.060 0.048 0.040 0.032 0.026 0.022 0.019 0.016

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
1-PH Z PER 100 FT 0.014 0.013 0.012 0.011 0.010 0.009 0.009 0.008

FAULT CURRENT CALCULATIONSFROM: FPL TRANSFORMER TO:  PANEL  A 
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 2 CU 20 FEET 5907 5907

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

TRANSFORMER KVA 100

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD.

VOLTAGE L-L 240
VOLTAGE L-N 120
TRANSFORMER %Z 1.0
TRANSFORMER FLC 417
MULTIPLIER 100
SHORT CIRCUIT @ UTIL 41667
F FACTOR 0.29
MULTIPLIER 0.77
SHORT CIRCUIT CURRENT 32202 SINGLE PHASE
MOTOR CONTRIBUTION 150
SHORT CIRCUIT CURRENT 32352 TOTAL
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