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SUMMARY OF WORK 
 

Part 1 General 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 
 

1.1.1 Project Description 

The work includes safety and security improvements to the Ross and Yates Headframe(s) 
campus(es) including 

 Replace 15 swinging doors 
 Replace 13 OH coiling door 
 Improve 2 existing door openings 
 Infill 6 openings 
 New access control system 
 and incidental related work. 

1.1.2 Location 

The work is located at the Sanford Underground Research Facility, approximately as indicated in 
the Ross Headframe/Crusher and Yates Headframe/Crusher  

OCCUPANCY OF PREMISES 

Building/location of work will be occupied during performance of work under this Contract. 
Occupancy notifications will be posted in a prominent location in the work area. 

Before work is started, arrange with the Project Manager a sequence of procedure, means of 
access, space for storage of materials and equipment, and use of approaches, corridors, and 
stairways. 

1.2 EXISTING WORK 

Remove or alter existing work in such a manner as to prevent injury or damage to any portions of 
the existing work which remain. Repair or replace portions of existing work which have been 
altered during construction operations to match existing or adjoining work, as approved by the 
Project Manager.  At the completion of operations, existing work must be in a condition equal to 
or better than that which existed before new work started. 

1.3 LOCATION OF EXISTING UTILITIES 

Obtain digging permits prior to start of excavation and comply with Facility requirements for 
locating and marking underground utilities.  Contact local utility locating service a minimum of 
72 hours prior to excavating, to mark utilities, and within sufficient time required if work occurs 
on a Monday or after a Holiday.  Verify existing utility locations indicated on contract drawings, 
within area of work. 

1.3.1 Notification Prior to Excavation  

Notify the Project Manager at least 48 hours prior to starting excavation work. 

 

--- End of Section --- 
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ADMINISTRATIVE REQUIREMENTS 
 

Part 1 General 

1.1 PROGRESS AND COMPLETION PICTURES 

Photographically document site conditions prior to start of construction operations. Provide 
monthly digital photographs showing the sequence and progress of work to clearly capture the 
work performed during that period, in particular areas that will be covered as part of the scope of 
work. Submit with the monthly invoice. Photographs provided are for unrestricted use by the 
SDSTA. 

1.2 SUPERVISION 
 

1.2.1 Minimum Requirements 

Have at least one qualified superintendent, or competent alternate, capable of reading, writing, 
and conversing fluently in the English language, on the job-site at all times during the 
performance of contract work.  

1.2.2 Superintendent Qualifications 

The project superintendent must have a minimum of 10 years experience in construction with at 
least 2 of those years as a superintendent on projects similar in size and complexity.  The 
individual must have experience in the areas of hazard identification and safety compliance.  The 
individual must be capable of interpreting a critical path schedule and construction drawings. The 
qualification requirements for the alternate superintendent are the same as for the project 
superintendent. The Contracting Officer may request proof of the superintendent's qualifications 
at any point in the project if the performance of the superintendent is in question. 

For routine projects where the superintendent is permitted to also serve as the Quality Control 
(QC) Manager as established in Section QUALITY CONTROL, the superintendent must have 
qualifications in accordance with that section. 

1.2.2.1 Duties 

The project superintendent is primarily responsible for managing and coordinating day-to-day 
production and schedule adherence on the project.  The superintendent is required to attend status 
meetings and quality control meetings if applicable.  The superintendent or qualified alternate 
must be on-site at all times during the performance of this contract until the work is completed 
and accepted. 

1.2.3 Non-Compliance Actions 

The Project Superintendent is subject to removal by the Contracting Officer for non-compliance 
with requirements specified in the contract and for failure to manage the project to insure timely 
completion.  Furthermore, the Contracting Officer may issue an order stopping all or part of the 
work until satisfactory corrective action has been taken.  No part of the time lost due to such stop 
orders is acceptable as the subject of claim for extension of time for excess costs or damages by 
the Contractor. 
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1.3 PRECONSTRUCTION CONFERENCE 

After award of the contract but prior to commencement of any work at the site, meet with the 
Project Manager to discuss and develop a mutual understanding relative to the administration of 
the quality control, safety program, preparation of the schedule of prices, shop drawings, and 
other submittals, scheduling programming, and prosecution of the work.  Major subcontractors 
who will engage in the work must also attend. 

 

--- End of Section --- 
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PROJECT CONSTRUCTION PROGRESS SCHEDULES 
 

Part 1 General 

1.1 SUBMITTALS 

Construction Schedule 

Monthly Schedule Updates 

1.2 ACCEPTANCE 

Prior to the start of work, prepare and submit to the Project Manager for acceptance a 
construction schedule in the form of a Network Analysis Schedule (NAS) or Bar Chart Schedule  

The acceptance of a Baseline Construction Schedule is a condition precedent to: 

a. The Contractor starting work on the demolition or construction stage(s) of the contract. 

b. Processing Contractor's invoice(s) for construction activities. 

c. Review of any schedule updates. 

Submittal of the Baseline Schedule, and subsequent schedule updates, is understood to be the 
Contractor's certification that the submitted schedule meets all of the requirements of the Contract 
Documents, represents the Contractor's plan on how the work will be accomplished, and 
accurately reflects the work that has been accomplished and how it was sequenced. 

1.3 SCHEDULE FORMAT 
 

1.3.1 Network Analysis Schedule (NAS) 

Use the critical path method (CPM) to schedule and control project activities.  Prepare and 
maintain project schedules using Microsoft Project or an approved alternative.  Build the schedule 
as follows: 

a.  The Project Schedule must show all on-site construction, major inspections, and closeout 
activities. SDSTA and Contractor on-site work activities must be driven by calendars that reflect 
Saturdays, Sundays and all Federal Holidays as non-work days. 

b.  With the exception of the Contract Award and End Contract milestone activities, no activities 
shall be open-ended.  No activity must have open start or open finish logic.   

1.3.2 Bar Chart Schedule 

The Bar Chart must, as a minimum, show work activities, major material/equipment delivery, on-
site construction, key inspections, and closeout activities.  The Bar Chart must be time scaled and 
generated using an electronic spreadsheet program. 

1.3.3 Schedule Submittals and Procedures 

Submit Network Analysis Schedules (NAS) or Bar Chart Schedules and updates in hard copy and 
on electronic media that is acceptable to the Project Manager.  

1.4 SCHEDULE MONTHLY UPDATES 
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Update the Construction Schedule at monthly intervals or when the schedule has been revised. 
The updated schedule must be kept current, reflecting actual progress and plan for completing the 
remaining work.  

1.5 CONTRACT MODIFICATION 

Submit a schedule analysis with each cost and time proposal for a proposed change.  The analysis 
must illustrate the influence of each change or delay on the Contract Completion Date or 
milestones.  No time extensions will be granted nor delay damages paid unless a delay occurs 
which consumes all available Project Float and extends the Projected Finish beyond the Contract 
Completion Date. Identify types of delays as follows: 

(a) Excusable Delay: Force-Majeure (e.g. unusual weather) - Contractor may receive time 
extension, but time will not be compensable. 

(b) Inexcusable Delay: Contractor Responsibility - Contractor will not receive time extension. 

(c) Compensable Delay: SDSTA Responsibility - Contractor may receive compensable time 
extension. 

If a combination of any of the delay types outlined above occurs, it is considered a Concurrent 
Delay, which will require an analysis of the facts to determine compensability and entitlement to 
any time extension under the applicable contract clauses. 

1.6 WEEKLY PROJECT STATUS MEETING AND 3-WEEK LOOK AHEAD SCHEDULE 

Each week during the active construction period, a Weekly Status Meeting will be held. At a 
minimum, the project superintendent and QC Manager should attend representing the Contractor. 
Meeting minutes will be taken by the superintendent or other designated rep to capture the 
discussions.  As part of the process, the Contractor will prepare and issue a 3-Week Look Ahead 
schedule to provide a more detailed day-to-day plan of upcoming work identified on the 
Construction Schedule. Additionally, include upcoming outages, closures, etc.  The detailed work 
plans are to be bar chart type schedules, separate from the Construction Schedule on an electronic 
spreadsheet program and printed on (8-1/2 by 11 inch) sheets as directed by the Project Manager. 
In additional to schedule discussions, the Weekly Status Meeting should discuss status of 
submittal reviews and approvals, Requests For Information (RFI), outstanding change orders, and 
other relevant project coordination issues. 

   

--- End of Section --- 
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SUBMITTAL PROCEDURES 
01 33 00 

Part 1 General 

1.1 DEFINITIONS 
1.1.1 Submittal Descriptions (SD) 

Submittal requirements in addition to those noted below may be specified in the technical spec 
sections and drawings.   

Preconstruction Submittals 

Submittals which are required prior to start of construction (work). These submittals are 
considered Action Submittals (See definition below).  

-List of Proposed Subcontractors 

-Construction Progress Schedule 

-Submittal Register 

-Schedule of Prices 

-Health and Safety Plan 

-Quality Control (QC) Plan 

-Environmental Protection Plan  

Shop Drawings 

Drawings, diagrams and schedules specifically prepared to illustrate some portion of the work. 

Diagrams and instructions from a manufacturer or fabricator for use in producing the product and 
as aids to the Contractor for integrating the product or system into the project. 

Drawings prepared by or for the Contractor to show how multiple systems and interdisciplinary 
work will be coordinated. 

Product Data 

Catalog cuts, illustrations, schedules, diagrams, performance charts, instructions and brochures 
illustrating size, physical appearance and other characteristics of materials, systems or equipment 
for some portion of the work. 

Samples of warranty language when the contract requires extended product warranties. 

Samples 

Fabricated or unfabricated physical examples of materials, equipment or workmanship that 
illustrate functional and aesthetic characteristics of a material or product and establish standards 
by which the work can be judged. 

Color samples from the manufacturer's standard line (or custom color samples if specified) to be 
used in selecting or approving colors for the project. 

Field samples and mock-ups constructed on the project site establish standards by which the 
ensuring work can be judged.  Includes assemblies or portions of assemblies which are to be 
incorporated into the project and those which will be removed at conclusion of the work. 
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Test Reports 

Report signed by authorized official of testing laboratory that a material, product or system 
identical to the material, product or system to be provided has been tested in accord with 
specified requirements.  Unless specified in another section, testing must have been within three 
years of date of contract award for the project. 

Report which includes findings of a test required to be performed by the Contractor on an actual 
portion of the work or prototype prepared for the project before shipment to job site. 

Report which includes finding of a test made at the job site or on sample taken from the job site, 
on portion of work during or after installation. 

Certificates 

Statements printed on the manufacturer's letterhead and signed by responsible officials of 
manufacturer of product, system or material attesting that the product, system, or material meets 
specification requirements.  Must be dated after award of project contract and clearly name the 
project. 

Operation and Maintenance Data 

Data that is furnished by the manufacturer, or the system provider, to the equipment operating 
and maintenance personnel, including manufacturer's help and product line documentation 
necessary to maintain and install equipment.  This data is needed by operating and maintenance 
personnel for the safe and efficient operation, maintenance and repair of the item. 

This data is intended to be incorporated in an operations and maintenance manual or control 
system. 

Closeout Submittals 

Documentation to record compliance with technical or administrative requirements or to establish 
an administrative mechanism. 

Special requirements necessary to properly close out a construction contract.  For example, as-
built drawings.  Also, submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract. 

 

1.2 SUBMITTAL REGISTER 
 

1.2.1 Use of Submittal Register 

Submit a register of submittals, arranged in chronological order by dates required by construction 
schedule.  For the SDSTA/SURF Headframes Security Improvements project, the Contractor is 
required to establish a project specific account through “Submittal Exchange Software” for the 
processing of all submittals. Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates. Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections. 

Coordinate submittal register with list of subcontracts, the schedule of values, and Contractor's 
construction schedule. 
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Initial Submittal.  Submit concurrently with startup construction schedule.  Include submittals 
required during the first 60 days of construction.  List those submittals required to maintain 
orderly progress of the Work and those required early because of long lead time for manufacture 
or fabrication. 

Submit revised submittal schedule to reflect changes in current status and timing for submittals. 

Format. Arrange the following information in a tabular format. (As applicable) 

a. Scheduled date for first submittal. 

b. Specification/RFP Section number and title. 

c. Submittal category:  Action; informational. 

d. Name of subcontractor. 

e. Description of the Work covered. 

f. Scheduled date for final release or approval. 

g. Scheduled date of fabrication. 

h. Scheduled dates for purchasing. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.3 VARIATIONS 

Variations from contract requirements require both A/E and SDSTA approval and will be 
considered where advantageous to SDSTA. 

1.3.1 Considering Variations 

Discussion with Project Manager and A/E (if applicable) prior to submission will help ensure 
functional and quality requirements are met and minimize rejections and re-submittals.   

Specifically point out variations from contract requirements in transmittal letters.  Failure to point 
out deviations may result in the rejection and removal of such work at no additional cost to the 
SDSTA. 

1.3.2 Proposing Variations 

When proposing variation, deliver written request to the Project Manager, with documentation of 
the nature and features of the variation and why the variation is desirable and beneficial to 
SDSTA.  If lower cost is a benefit, also include an estimate of the cost savings.  In addition to 
documentation required for variation, include the submittals required for the item.  Clearly mark 
the proposed variation in all documentation. 

1.3.3 Warranting that Variations are Compatible 

When delivering a variation for approval, Contractor, including its Designer(s) of Record (if 
applicable), warrants that this contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of work. 

1.3.4 Review Schedule Extension 
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In addition to normal submittal review period, a period of 10 working days will be allowed for 
consideration by the A/E and SDSTA of submittals with variations. 

1.4 SCHEDULING 

Schedule and submit concurrently submittals covering component items forming a system or 
items that are interrelated.  Include certifications to be submitted with the pertinent drawings at 
the same time.  No delay damages or time extensions will be allowed for time lost in late 
submittals.   

a.  Coordinate scheduling, sequencing, preparing and processing of submittals with performance 
of work so that work will not be delayed by submittal processing.  Allow for potential resubmittal 
of requirements. 

b.  Re-submit register and annotate monthly by the Contractor with actual submission and 
approval dates.  When all items on the register have been fully approved, no further re-submittal 
is required. 

c.  Carefully control procurement operations to ensure that each individual submittal is made on 
or before the Contractor scheduled submittal date shown on the approved "Submittal Register." 

1.4.1 Review Notations 

Submittals will be returned to the Contractor with the following notations: 

a.  Submittals marked "accepted" authorize the Contractor to proceed with the work covered. 

b.  Submittals marked "accepted as noted" or "accepted as noted, resubmittal not required," 
authorize the Contractor to proceed with the work covered provided he takes no exception to the 
corrections. 

c.  Submittals marked “revise and resubmit," indicate noncompliance with the contract 
requirements or design concept, or that submittal is incomplete.  Resubmit with appropriate 
changes.  No work shall proceed for this item until resubmittal is approved. 

d.  Submittals marked "not reviewed" will indicate submittal has been previously reviewed and 
accepted, is not required, does not have evidence of being reviewed and approved by Contractor, 
or is not complete.  A submittal marked "not reviewed" will be returned with an explanation of 
the reason it is not reviewed.  Resubmit submittals returned for lack of review by Contractor or 
for being incomplete, with appropriate action, coordination, or change. 

1.5 REJECTED SUBMITTALS 

If the Contractor considers any correction or notation on the returned submittals to constitute a 
change to the contract drawings or specifications; notice as required under the contract is to be 
given to the Contracting Officer.  Contractor is responsible for the dimensions and design of 
connection details and construction of work.  Failure to point out deviations may result in the 
SDSTA requiring rejection and removal of such work at the Contractor's expense. 

If changes are necessary to submittals, make such revisions and submission of the submittals in 
accordance with the procedures above.  No item of work requiring a submittal change is to be 
accomplished until the changed submittals are approved. 

1.6 ACCEPTED SUBMITTALS 
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The acceptance of submittals is not to be construed as a complete check, and indicates only that 
acceptance will not relieve the Contractor of the responsibility for any error which may exist, as 
the Contractor under the Contractor Quality Control (CQC) requirements of this contract is 
responsible for dimensions, the design of adequate connections and details, and the satisfactory 
construction of all work. 

After submittals have been accepted, no resubmittal for the purpose of substituting materials or 
equipment will be considered unless accompanied by an explanation of why a substitution is 
necessary. 

1.7 APPROVED SAMPLES 

Approval of a sample is only for the characteristics or use named in such approval and is not be 
construed to change or modify any contract requirements.  Before submitting samples, the 
Contractor is to assure that the materials or equipment will be available in quantities required in 
the project.  No change or substitution will be permitted after a sample has been approved. 

Match the approved samples for materials and equipment incorporated in the work.  If requested, 
approved samples, including those which may be damaged in testing, will be returned to the 
Contractor, at his expense, upon completion of the contract. 

Samples of various materials or equipment delivered on the site or in place may be taken by the 
SDSTA for testing.  Samples failing to meet contract requirements will automatically void 
previous approvals.  Contractor to replace such materials or equipment to meet contract 
requirements. 

Approval of the Contractor's samples does not relieve the Contractor of his responsibilities under 
the contract. 

 

--- End of Section --- 

 

 

 

 

 

 

 

QUALITY CONTROL FOR CONSTRUCTION 
01 45 00.10 20 

Part 1 General 

1.1 SUBMITTALS 

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

SD-01 Preconstruction Submittals 

QC Plan;  
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Submit a QC Plan within 15 calendar days after receipt of Notice of Award. 

1.2 INFORMATION REQUIREMENTS 

Prior to commencing work on construction, the Contractor can obtain a single copy set of the 
current report forms from the Project Manager.  The report forms will consist of the Contractor 
DAILY Report, Contractor DAILY Report (Continuation Sheet), Rework Items List, and Testing 
Plan and Log. 

Deliver the following to the Project Manager and the designated SDSTA QA Rep: 

a.  DAILY Report:  By 10:00 AM the next working day after each day that work is performed; 

b.  Field Test Reports: One copy, within one week after the test is performed, attached to the 
CQC Report; 

c.  QC Certifications:  As required by the paragraph entitled "QC Certifications." 

1.3 QC PROGRAM REQUIREMENTS 

Establish and maintain a QC program as described in this section.  The QC program consists of a 
QC Manager, a QC Plan, a Project Preconstruction Conference, Weekly Status Meeting, 
submittal review, testing, and QC certifications and documentation necessary to provide 
materials, equipment, workmanship, fabrication, construction and operations which comply with 
the requirements of this contract.  The QC program shall cover on-site and off-site work and shall 
be keyed to the work sequence.  No work or testing may be performed unless the QC Manager is 
on the work site. 

1.3.1 Preliminary Work Authorized Prior to Acceptance 

The only work that is authorized to proceed prior to the acceptance of the QC Plan is mobilization 
of storage and office trailers, temporary utilities, and surveying. 

1.3.2 Acceptance 

Acceptance of the QC Plan is required prior to the start of construction.  The SDSTA reserves the 
right to require changes in the QC Plan and operations as necessary, including removal of 
personnel, to ensure the specified quality of work.   

1.3.3 Notification of Changes 

Notify the Contracting Officer, in writing, of any proposed change, including changes in the QC 
organization personnel, a minimum of seven calendar days prior to a proposed change.  Proposed 
changes shall be subject to the acceptance by the Contracting Officer. 

1.4 QC ORGANIZATION 
 

1.4.1 QC Manager 
1.4.1.1 Duties 

Provide a QC Manager at the work site to implement and manage the QC program.  In addition to 
implementing and managing the QC program, the QC Manager may perform the duties of project 
superintendent.  The QC Manager is required to attend the Project Preconstruction Meeting, 
conduct the QC meetings (If separate from the Weekly Status Meeting), perform submittal 
review, ensure testing is performed and provide QC certifications and documentation required in 



 SDSTA/SURF Headframes Security Improvements Lead, SD 
  

 

SDSTA/SURF PROJECT ADMINISTRATIVE REQUIREMENTS 011000 - 13
 

this contract.  The QC Manager is responsible for managing and coordinating documentation 
performed by others. 

1.4.1.2 Qualifications 

An individual with a minimum of 10 years combined experience as a superintendent, inspector, 
QC Manager, project manager, or construction manager on similar size and type construction 
contracts which included the major trades that are part of this contract.  The individual must be 
familiar with and have experience in the areas of hazard identification and safety compliance. 

1.4.2 Alternate QC Manager Duties and Qualifications 

Designate an alternate for the QC Manager to serve in the event of the designated QC Manager's 
absence.  The period of absence may not exceed two weeks at one time, and not more than 30 
workdays during a calendar year.  The qualification requirements for the Alternate QC Manager 
shall be the same as for the QC Manager. 

1.5 QC PLAN 
 

1.5.1 Requirements 

Provide, for acceptance by the Contracting Officer, a QC Plan that covers both on-site and off-
site work and includes the following with a table of contents listing the major sections identified 
with tabs. 

I.   QC ORGANIZATION:  A chart showing the QC organizational structure and its relationship 
to the production side of the organization. 

II.   NAMES AND QUALIFICATIONS:  In resume format, for each person in the QC 
organization.   

III.   DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL:  Of each person 
in the QC organization. 

IV.   OUTSIDE ORGANIZATIONS:  A listing of outside organizations such as architectural and 
consulting engineering firms that will be employed by the Contractor and a description of the 
services these firms will provide. 

V.   APPOINTMENT LETTERS:  Letters signed by an officer of the firm appointing the QC 
Manager and Alternate QC Manager and stating that they are responsible for managing and 
implementing the QC program as described in this contract.  Include in this letter the QC 
Manager's authority to direct the removal and replacement of non-conforming work. 

VI.   SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures for 
reviewing and managing submittals.  Provide the name(s) of the person(s) in the QC organization 
authorized to review and certify submittals prior to approval. 

VII.   TESTING LABORATORY INFORMATION:  Testing laboratory information required by 
the paragraphs "Accredited Laboratories" or "Testing Laboratory Requirements", as applicable. 

VIII.   TESTING PLAN AND LOG:  A Testing Plan and Log that includes the tests required, 
referenced by the specification paragraph number requiring the test, the frequency, and the person 
responsible for each test. 

IX.   PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, record, track 
and complete rework items. 
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X.   DOCUMENTATION PROCEDURES:  Use SDSTA formats or agreed upon formats with 
SDSTA QA Manager and Contractor. 

XI.   PROCEDURES FOR COMPLETION INSPECTION:  See the paragraph entitled 
"COMPLETION INSPECTIONS". 

 

1.6 PROJECT PRECONSTRUCTION CONFERENCE 

During the Preconstruction Conference and prior to the start of construction, discuss the QC 
program required by this contract.  The purpose is to develop a mutual understanding of the QC 
details, including documentation, administration for on-site and off-site work, and the 
coordination of the Contractor's management, production and the QC personnel.  At the meeting, 
the Contractor will be required to explain how quality control will be implemented for key 
features of work. Contractor's personnel required to attend shall include the QC Manager, project 
manager, and superintendent.  Minutes of the meeting will be prepared by the QC Manager and 
signed by both the Contractor and the Project Manager. The Contractor shall provide a copy of 
the signed minutes to all attendees.  

 

1.7 TESTING 

Except as stated otherwise in the specification sections, perform sampling and testing required 
under this contract. 

1.7.1 Accreditation Requirements  

Construction materials testing laboratories must be accredited by a laboratory accreditation 
authority and will be required to submit a copy of the Certificate of Accreditation and Scope of 
Accreditation.  The laboratory's scope of accreditation must include the appropriate standards 
listed in the technical sections of the specifications.   

1.7.2 Test Results 

Cite applicable Contract requirements, tests or analytical procedures used.  Provide actual results 
and include a statement that the item tested or analyzed conforms or fails to conform to specified 
requirements.  If the item fails to conform, notify the Contracting Officer immediately.  
Conspicuously stamp the cover sheet for each report in large red letters "CONFORMS" or 
"DOES NOT CONFORM" to the specification requirements, whichever is applicable.  Test 
results shall be signed by a testing laboratory representative authorized to sign certified test 
reports.  Furnish the signed reports, certifications, and other documentation to the Project 
Manager. 

1.8 QC CERTIFICATIONS 
 

1.8.1 Invoice Certification 

Furnish a certificate with each payment request, signed by the QC Manager, attesting that as-built 
drawings are current and attesting that the work for which payment is requested, including stored 
material is in compliance with contract requirements. 

1.8.2 Completion Certification 
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Upon completion of work under this contract, the QC Manager shall furnish a certificate attesting 
that "the work has been completed, inspected, tested and is in compliance with the contract." 

1.9 COMPLETION INSPECTIONS 
 

1.9.1 Punch-Out Inspection 

Near the completion of all work or stated elsewhere in the specifications, the QC Manager shall 
conduct an inspection of the work and develop a punch list of items which do not conform to the 
approved drawings and specifications.  Include in the punch list any remaining items of the 
"Rework Items List", which were not corrected prior to the Punch-Out inspection.  The punch list 
shall include the estimated date by which the deficiencies will be corrected.  A copy of the punch 
list shall be provided to the Project Manager.  The QC Manager or staff shall make follow-on 
inspections to ascertain that all deficiencies have been corrected.  Once this is accomplished, the 
Contractor shall notify the SDSTA that the facility is ready for the SDSTA "Pre-Final 
Inspection". 

1.9.2 Pre-Final Inspection 

The SDSTA and QC manager will perform this inspection to verify that the facility is complete 
and ready to be occupied.  A SDSTA pre-final punch list may be developed as a result of this 
inspection.  The QC Manager shall ensure that all items on this list are corrected prior to notifying 
the SDSTA that a "Final" inspection with the customer can be scheduled.  Any items noted on the 
"Pre-Final" inspection shall be corrected in a timely manner and shall be accomplished before the 
contract completion date for the work or any particular increment thereof if the project is divided 
into increments by separate completion dates. 

1.9.3 Final Acceptance Inspection 

The QC Manager, the superintendent, or other Contractor management personnel and the Project 
Manager and SDSTA QA Rep will be in attendance at this inspection.  The final acceptance 
inspection will be formally scheduled based upon results of the "Pre-Final Inspection".   

1.10 DOCUMENTATION 

Maintain current and complete records of on-site and off-site QC program operations and 
activities. Reports are required for each day work is performed. Account for each calendar day 
throughout the life of the contract.  The superintendent and the QC Manager (If separate) must 
prepare and sign the Contractor DAILY Report. The reporting of work shall be identified by 
terminology consistent with the construction schedule. Use the "remarks" section in this report to 
record pertinent information including directions received, problems encountered during 
construction, work progress and delays, conflicts or errors in the drawings or specifications, field 
changes, safety hazards encountered, instructions given and corrective actions taken, delays 
encountered and a record of visitors to the work site.   

1.10.1 As-Built Drawings 

The QC Manager is required to review the as-built drawings and ensure they are kept current on a 
regular basis and marked to show deviations, which have been made from the Contract drawings.  
Ensure each deviation has been identified with the appropriate modifying documentation, e.g. 
modification number, RFI number, etc.  The QC Manager shall initial each deviation or revision.  
Upon completion of work, the QC Manager shall submit a certificate attesting to the accuracy of 
the as-built drawings prior to submission to the SDSTA. 
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1.11 NOTIFICATION ON NON-COMPLIANCE 

The Project Manager or QA Rep will notify the Contractor of any detected non-compliance with 
the foregoing requirements.  The Contractor shall take immediate corrective action.  If the 
Contractor fails or refuses to correct the non-compliant work, the Contracting Officer will issue a 
non-compliance notice.  Such notice, when delivered to the Contractor at the work site, shall be 
deemed sufficient for the purpose of notification.  If the Contractor fails or refuses to comply 
promptly, the Contracting Officer may issue an order stopping all or part of the work until 
satisfactory corrective action has been taken.  The Contractor shall make no part of the time lost 
due to such stop orders the subject of claim for extension of time, for excess costs, or damages. 

--- End of Section --- 
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS 
01 50 00 

Part 1 General  

1.1 REFERENCES 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 241 (2015) Standard for Safeguarding Construction, Alteration, and Demolition 
Operations 

NFPA 70 (2017) National Electrical Code 

 
1.2 SUBMITTALS 

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

Construction Site Plan 

Traffic Control Plan 

1.3 CONSTRUCTION SITE PLAN 

Prior to the start of work, submit a site plan showing the locations and dimensions of temporary 
facilities (including layouts and details, equipment and material storage area (onsite and offsite), 
and access and haul routes, avenues of ingress/egress to the fenced area and details of the fence 
installation.  Identify any areas which may have to be graveled to prevent the tracking of mud.  
Indicate if the use of a supplemental or other staging area is desired. Show locations of safety and 
construction fences, site trailers, construction entrances, trash dumpsters, temporary sanitary 
facilities, and worker parking areas. 

 

Part 2 Products 

2.1 TEMPORARY TRAFFIC CONTROL 
2.1.1 Barricades 

Erect and maintain temporary barricades to limit public access to hazardous areas.  Whenever 
safe public access to paved areas such as roads, parking areas or sidewalks is prevented by 
construction activities or as otherwise necessary to ensure the safety of both pedestrian and 
vehicular traffic barricades will be required.  Securely place barricades clearly visible with 
adequate illumination to provide sufficient visual warning of the hazard during both day and 
night. 

2.1.2 Fencing 

Provide fencing along the construction site at all open excavations and tunnels to control access 
by unauthorized people.   

a. The safety fencing must be a high visibility orange colored, high density polyethylene grid or 
approved equal, a minimum of 1.2 m (48 inches) high and maximum mesh size of 50 mm (2 
inches), supported and tightly secured to steel posts located on maximum 3 m (10 foot) 
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centers, constructed at the approved location.  Install fencing to be able to restrain a force of 
at least 114.00 kg (250 pounds) against it. 

 

Part 3 Execution 

 

3.1 EMPLOYEE PARKING 

Contractor employees will park privately owned vehicles in an area designated by the Project 
Manager.  This area will be within reasonable walking distance of the construction site.  
Contractor employee parking must not interfere with existing and established parking 
requirements of the SDSTA installation. 

3.2 AVAILABILTIY AND USE OF UTILITY SERVICES 
3.2.1 Temporary Utilities 

Provide temporary utilities required for construction.  Materials may be new or used, must be 
adequate for the required usage, not create unsafe conditions, and not violate applicable codes and 
standards. 

3.2.2 Sanitation 

Provide and maintain within the construction area minimum field-type sanitary facilities 
approved by the Project Manager and periodically empty wastes into a municipal, district, or 
station sanitary sewage system, or remove waste to a commercial facility.  Obtain approval from 
the system owner prior to discharge into any district or commercial sanitary sewer system.  Any 
penalties and/or fines associated with improper discharge will be the responsibility of the 
Contractor. Coordinate with the Project Manager and follow sanitary district regulations and 
procedures when discharging into the sanitary sewer system.  Maintain these conveniences at all 
times without nuisance.  Include provisions for pest control and elimination of odors. SDSTA 
toilet facilities will not be available to Contractor's personnel. 

 
3.2.3 Fire Protection 

Provide temporary fire protection equipment for the protection of personnel and property during 
construction.  Remove debris and flammable materials daily to minimize potential hazards. 

3.3 CONTRACTOR’S TEMPORARY FACILITIES  
 

3.3.1 Administrative Field Offices 

Provide and maintain administrative field office facilities within the construction area at the 
designated site.  SDSTA office and warehouse facilities will not be available to the Contractor's 
personnel. 

3.3.2 Storage Area 

Construct a temporary 1.8 m (6 foot) high chain link fence around trailers and materials.  Include 
colored plastic strip inserts so that visibility through the fence is obstructed.  Fence posts may be 
driven, in lieu of concrete bases, where soil conditions permit.  Do not place or store Trailers, 
materials, or equipment outside the fenced area unless such trailers, materials, or equipment are 
assigned a separate and distinct storage area by the Project Manager away from the vicinity of the 
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construction site but within SURF boundaries.  Do not stockpile materials outside the fence in 
preparation for the next day's work.  Park mobile equipment, such as tractors, wheeled lifting 
equipment, cranes, trucks, and like equipment within the fenced area at the end of each work day. 

3.3.3 Appearance of Temporary Facilities 

a.  Trailers utilized by the Contractor for administrative or material storage purposes must present 
a clean and neat exterior appearance and be in a state of good repair.   

b.  Keep fencing in a state of good repair and proper alignment.  Grassed or unpaved areas, which 
are not established roadways, will be covered with a layer of gravel as necessary to prevent 
rutting and the tracking of mud onto paved or established roadways, should the Contractor elect 
to traverse them with construction equipment or other vehicles; gravel gradation will be at the 
Contractor's discretion.  Mow and maintain grass located within the boundaries of the 
construction site for the duration of the project.   

3.3.4 Security Provisions  

Provide adequate outside security lighting at the Contractor's temporary facilities.  The Contractor 
will be responsible for the security of its own equipment. 

3.4 CLEANUP 

Remove construction debris, waste materials, packaging material and the like from the work site 
daily.  Any dirt or mud which is tracked onto paved or surfaced roadways must be cleaned away.  
Store any salvageable materials resulting from demolition activities within the fenced area 
described above or at the supplemental storage area.  Neatly stack stored materials not in trailers, 
whether new or salvaged. 

3.5 RESTORATION OF STORAGE AREA 
Upon completion of the project remove the bulletin board, signs, barricades, haul roads, and any 
other temporary products from the site.  After removal of trailers, materials, and equipment from 
within the fenced area, remove the fence that will become the property of the Contractor.  Restore 
areas used by the Contractor for the storage of equipment or material, or other use to the original or 
better condition.  Remove gravel used to traverse grassed areas and restore the area to its original 
condition, including top soil and seeding as necessary. 
 

--- End of Section --- 
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CLOSEOUT SUBMITTALS 
01 78 00 

Part 1 General 

1.1 DEFINITIONS 
1.1.1 As-Built Drawings 

As-built drawings are developed and maintained by the Contractor and depict actual conditions, 
including deviations from the Contract Documents.  These deviations and additions may result 
from coordination required by, but not limited to: contract modifications; official responses to 
Contractor submitted Requests for Information; direction from the Contracting Officer; designs 
which are the responsibility of the Contractor, and differing site conditions.  Maintain the as-
builts throughout construction as red-lined hard copies on site.  These files serve as the basis for 
the creation of the record drawings. 

1.1.2 Record Drawings 

The record drawings are the final compilation of actual conditions reflected in the as-built 
drawings. 

1.2 SUBMITTALS 
  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES 

Product Data 

Spare Parts Data 

Manufacturer's Instructions 

Posted Instructions 

As-Built Drawings 

Final Approved Shop Drawings 

 
2.1 AS-BUILT DRAWINGS 

2.1.1 Markup Guidelines 

Make comments and markup the drawings complete without reference to letters, memos, or 
materials that are not part of the As-Built drawing.  Show what was changed, how it was changed, 
where item(s) were relocated and change related details.  These working as-built markup prints 
must be neat, legible and accurate as follows: 

a.  Use base colors of red, green, and blue.  Color code for changes as follows: 

(1)  Special (Blue) - Items requiring special information, coordination, or special detailing or 
detailing notes. 

(2)  Deletions (Red) - Over-strike deleted graphic items (lines), lettering in notes and leaders. 

(3)  Additions (Green) - Added items, lettering in notes and leaders. 

 

2.1.2 As-Built Drawings Content 

Show on the as-built drawings, but not limited to, the following information: 
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a.  The actual location, kinds and sizes of all sub-surface utility lines.  In order that the location of 
these lines and appurtenances may be determined in the event the surface openings or indicators 
become covered over or obscured, show by offset dimensions to two permanently fixed surface 
features the end of each run including each change in direction on the record drawings.  Locate 
valves, splice boxes and similar appurtenances by dimensioning along the utility run from a 
reference point.  Also record the average depth below the surface of each run. 

b.  The location and dimensions of any changes within the building structure. 

c.  Layout and schematic drawings of electrical circuits and piping. 

d.  Correct grade, elevations, cross section, or alignment of roads, earthwork, structures or utilities 
if any changes were made from contract plans. 

e.  Changes in details of design or additional information obtained from working drawings 
specified to be prepared and/or furnished by the Contractor; including but not limited to shop 
drawings, fabrication, erection, installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc. 

f.  The topography, invert elevations and grades of drainage installed or affected as part of the 
project construction. 

g.  Where contract drawings or specifications present options, show only the option selected for 
construction on the working as-built markup drawings. 

h.  Systems designed or enhanced by the Contractor, such as HVAC controls, fire alarm, fire 
sprinkler, and irrigation systems. 

i.  Actual location of anchors, construction and control joints, etc., in concrete. 

j.  Unusual or uncharted obstructions that are encountered in the contract work area during 
construction. 

2.2 CLEANUP 

Leave premises "broom clean."  Clean interior and exterior glass surfaces exposed to view; 
remove temporary labels, stains and foreign substances; polish transparent and glossy surfaces; 
vacuum carpeted and soft surfaces.  Clean equipment and fixtures to a sanitary condition.  Clean 
filters of operating equipment.  Clean debris from roofs, gutters, downspouts and drainage 
systems.  Sweep paved areas and rake clean landscaped areas.  Remove waste and surplus 
materials, rubbish and construction facilities from the site. 

 

--- End of Section --- 
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OPERATION AND MAINTENANCE DATA  
01 78 23 

Part 1 General  

1.1 SUBMITTALS 

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

Operation and Maintenance Data 

Training Plan 

 

1.2 OPERATION AND MAINTENANCE DATA 

Submit Operation and Maintenance (O&M) Data for the provided equipment, product, or system, 
defining the importance of system interactions, troubleshooting, and long-term preventive 
operation and maintenance.  Compile, prepare, and aggregate O&M data to include clarifying and 
updating the original sequences of operation to as-built conditions.  Organize and present 
information in sufficient detail to clearly explain O&M requirements at the system, equipment, 
component, and subassembly level.  Include an index preceding each submittal. 

1.2.1 Package Quality 

Documents must be fully legible.  Operation and Maintenance data must be consistent with the 
manufacturer's standard brochures, schematics, printed instructions, general operating procedures, 
and safety precautions. 

1.3 OPERATION AND MAINTENANCE MANUAL FILE FORMAT 

Assemble data packages into electronic Operation and Maintenance Manuals.  Assemble each 
manual into a composite electronically indexed file using the most current version of Adobe 
Acrobat or similar software capable of producing PDF file format. Include a complete 
electronically linked operation and maintenance directory. 

1.3.1 O&M MANUAL LABEL REQUIREMENTS 

Provide the following information on the label: 

a.  Building Number 

b.  Project Title 

c.  Activity and Location 

d.  Construction Contract Number 

e.  Prepared By: (Name, title, phone number and email address) 

f.  Date 

 

1.4 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES 

The following are a detailed description of the data package items required.  

1.4.1 Operating Instructions 
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Provide specific instructions, procedures, and illustrations for the following phases of operation 
for the installed model and features of each system: 

1.4.1.1 Safety Precautions and Hazards 

List personnel hazards and equipment or product safety precautions for operating conditions.  List 
all residual hazards identified in the Activity Hazard Analysis provided under Section 01 35 26 
SDSTA SAFETY REQUIREMENTS.  Provide recommended safeguards for each identified 
hazard. 

1.4.1.2 Operator Prestart 

Provide procedures required to install, set up, and prepare each system for use. 

1.4.1.3 Startup, Shutdown and Post-Shutdown Procedures 

Provide narrative description for Startup, Shutdown and Post-shutdown operating procedures 
including the control sequence for each procedure. 

1.4.1.4 Normal Operations 

Provide Control Diagrams with data to explain operation and control of systems and specific 
equipment.  Provide narrative description of Normal Operating Procedures. 

1.4.1.5 Emergency Operations 

Provide Emergency Procedures for equipment malfunctions to permit a short period of continued 
operation or to shut down the equipment to prevent further damage to systems and equipment.  
Provide Emergency Shutdown Instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance and procedures for emergency operation of utility systems 
including required valve positions, valve locations and zones or portions of systems controlled. 

1.4.1.6 Operator Service Requirements 

Provide instructions for services to be performed by the operator such as lubrication, adjustment, 
inspection, and recording gauge readings. 

1.4.1.7 Environmental Conditions 

Provide a list of Environmental Conditions (temperature, humidity, and other relevant data) that 
are best suited for the operation of each product, component or system.  Describe conditions 
under which the item equipment should not be allowed to run. 

1.4.1.8 Additional Requirements for HVAC Control Systems 

a.  Narrative description on how to perform and apply functions, features, modes, and other 
operations, including unoccupied operation, seasonal changeover, manual operation, and alarms.  
Include detailed technical manual for programming and customizing control loops and 
algorithms. 

b.  Full as-built sequence of operations. 

c.  Copies of checkout tests and calibrations performed by the Contractor (not Cx tests). 

1.4.2 Preventive Maintenance 

Provide the following information for preventive and scheduled maintenance to minimize repairs 
for the installed model and features of each system.  Include potential environmental and indoor 
air quality impacts of recommended maintenance procedures and materials. 
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1.4.2.1 Lubrication Data 

Include the following preventive maintenance lubrication data, in addition to instructions for 
lubrication required under paragraph OPERATOR SERVICE REQUIREMENTS: 

a.  A table showing recommended lubricants for specific temperature ranges and applications. 

b.  Charts with a schematic diagram of the equipment showing lubrication points, recommended 
types and grades of lubricants, and capacities. 

c.  A Lubrication Schedule showing service interval frequency. 

1.4.2.2 Preventive Maintenance Plan, Schedule, and Procedures 

Provide manufacturer's schedule for routine preventive maintenance, inspections, condition 
monitoring (predictive tests) and adjustments required to ensure proper and economical operation 
and to minimize repairs.  Provide instructions stating when the systems should be retested.  
Provide manufacturer's projection of preventive maintenance work-hours on a daily, weekly, 
monthly, and annual basis including craft requirements by type of craft.  For periodic calibrations, 
provide manufacturer's specified frequency and procedures for each separate operation. 

a.  Define the anticipated time required to perform each test (work-hours), test apparatus, number 
of personnel identified by responsibility, and a testing validation procedure permitting the record 
operation capability requirements within the schedule.  Provide a remarks column for the testing 
validation procedure referencing operating limits of time, pressure, temperature, volume, voltage, 
current, acceleration, velocity, alignment, calibration, adjustments, cleaning, or special system 
notes.  Delineate procedures for preventive maintenance, inspection, adjustment, lubrication and 
cleaning necessary to minimize repairs. 

b.  Repair requirements must inform operators how to check out, troubleshoot, repair, and replace 
components of the system.  Include electrical and mechanical schematics and diagrams and 
diagnostic techniques necessary to enable operation and troubleshooting of the system after 
acceptance. 

1.4.3 Appendices 

Provide information required below and information not specified in the preceding paragraphs but 
pertinent to the maintenance or operation of the product or equipment.  Include the following: 

1.4.3.1 Parts Identification 

Provide identification and coverage for the parts of each component, assembly, subassembly, and 
accessory of the end items subject to replacement.   

1.4.3.2 Warranty Information 

List and explain the various warranties and clearly identify the servicing and technical 
precautions prescribed by the manufacturers or contract documents in order to keep warranties in 
force.  Include warranty information for primary components of the system.   

1.4.3.3 Personnel Training Requirements 

Provide information available from the manufacturers that is needed for use in training designated 
personnel to properly operate and maintain the equipment and systems. 

1.4.3.4 Testing Equipment and Special Tool Information 
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Include information on test equipment required to perform specified tests and on special tools 
needed for the operation, maintenance, and repair of components.  Provide final set points. 

Part 2 Products Not Used 
Part 3 Execution 

3.1 TRAINING 

Prior to acceptance of the facility for Beneficial Occupancy, provide comprehensive training for 
the systems and equipment specified in the technical specifications.  The training must be 
targeted for the building maintenance personnel, and applicable building occupants.    Training 
must include classroom or field lectures based on the system operating requirements.  The 
location of classroom training requires approval by the Project Manager. 

3.1.1 Training Plan 

Submit a written training plan to the Project Manager for approval.  Training plan must be 
approved by the Quality Control Manager prior to forwarding to the SDSTA.  Also, coordinate 
the training schedule with the Contracting Officer and QC.  Include within the plan the following 
elements: 

3.1.2 Training Content 

The core of this training must be based on manufacturer's recommendations and the operation and 
maintenance information.  The QC Manager is responsible for overseeing and approving the 
content and adequacy of the training. Include the following for each system training presentation: 

a.  Start-up, normal operation, shutdown, unoccupied operation, seasonal changeover, manual 
operation, controls set-up and programming, troubleshooting, and alarms. 

b.  Relevant health and safety issues. 

c.  Discussion of how the feature or system is environmentally responsive.  Advise adjustments 
and optimizing methods for energy conservation. 

d.  Design intent. 

e.  Use of O&M Manual Files. 

f.  Review of control drawings and schematics. 

g.  Interactions with other systems. 

h.  Special maintenance and replacement sources. 

i.  Tenant interaction issues. 

 

--- End of Section --- 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Coordination of Hazardous Materials Abatement and Monitoring Contractor 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 

proposed for protecting individuals and property, for environmental protection , for dust control. 

Indicate proposed locations and construction of barriers. 

B. Schedule of selective demolition activities with starting and ending dates for each activity. 

C. Predemolition photographs or video. 

1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 
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C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials: The SDSTA/SURF gives notice that hazardous materials are potentially 

present in existing materials that need to be removed/demolished. The following provisions are 

to be included: 

1. SDSTA/SURF (the Owner) has prepared a separate document Hazardous Materials 

Abatement for the SDSTA/SURF (Headframe Security Improvements project), outlining 

the requirements for certified personnel to accomplish the abatement environmental 

monitoring and despoil of Hazardous Materials. 

2. The Bidder/General Contractor shall include the separate subcontractor and their costs as 

an identified line item in their bid proposal. 

3. The General Contractor shall fully coordinate the scheduling and process required of the 

Hazardous Materials Abatement subcontractor throughout the project. 

4. Generally, the following hazardous materials are present: 

a. Lead paint is potential at existing structure, wall framing, door frames, doors, door 

hardware, and their attachment welds and fasteners. 

b. Asbestos containing materials are potential within the coating of the corrugated 

metal panel siding. 

c. Coordinate the demotion of nonhazardous materials as necessary for a complete 

Selective Demolition as necessary to fully prepare for the new construction. 

 

E. Hazardous Materials: It is not expected that hazardous materials, other than those noted in 1.6.D 

above, will be encountered in the Work. 

1. Hazardous materials, other than those noted in 1.6.D above, will be removed by Owner 

before start of the Work. 

2. If other suspected hazardous materials are encountered, do not disturb; immediately 

notify Architect and Owner. Hazardous materials will be removed by Owner under a 

separate contract. 

F. Storage or sale of removed items or materials on-site is not permitted. 

G. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

H. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

1.6 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 

operations. 

B. Inventory and record the condition of items to be removed and salvaged. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 

to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 

2. Arrange to shut off utilities with utility companies. 

3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction and 

finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

C. Remove temporary barricades and protections where hazards no longer exist. 
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3.4 SELECTIVE DEMOLITION 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 

4. Maintain fire watch during and for at least four hours after flame-cutting operations. 

5. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

6. Dispose of hazardous materials as described by Owner’s separate documents 

SDSTA/SURF Hazardous Materials Abatement for the Headframes Security 

Improvements project. 

7. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 
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3.5 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

4. Dispose of hazardous materials as described by Owner’s separate documents 

SDSTA/SURF Hazardous Materials Abatement for the Headframes Security 

Improvements project. 

B. Burning: Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 

placement. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material certificates. 

B. Material test reports. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 

equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 

testing on concrete mixtures. 

1.6 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1. 
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1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M). 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301 (ACI 301M). 

2. ACI 117 (ACI 117M). 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 

smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 

Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 60 percent. 

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 

D. Epoxy-Coated Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed bars, 

epoxy coated, with less than 2 percent damaged coating in each 12-inch (300-mm) bar length. 

E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice." 

2.4 CONCRETE MATERIALS 

A. Regional Materials: Concrete shall be manufactured within 500 miles (800 km) of Project site 

from aggregates and cementitious materials that have been extracted, harvested, or recovered, as 

well as manufactured, within 500 miles (800 km) of Project site. 

B. Cementitious Materials: 
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1. Portland Cement: ASTM C 150/C 150M, Type I/II, gray. 

2. Fly Ash: ASTM C 618, Class F or C. 

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, graded. 

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal. 

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 

that do not contribute water-soluble chloride ions exceeding those permitted in hardened 

concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

2. Retarding Admixture: ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Water: ASTM C 94/C 94M and potable. 

2.5 WATERSTOPS 

A. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, 

bentonite-free hydrophilic polymer-modified chloroprene rubber, for adhesive bonding to 

concrete, 3/8 by 3/4 inch (10 by 19 mm). 

1. Greenstreak Hydrotite 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745, Class C. Include manufacturer's recommended adhesive 

or pressure-sensitive joint tape. 

2.7 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water: Potable. 

http://www.specagent.com/LookUp/?ulid=11016&mf=04&src=wd
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E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 

nondissipating, certified by curing compound manufacturer to not interfere with bonding of 

floor covering. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or 

ASTM D 1752, cork or self-expanding cork. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M). 

B. Cementitious Materials: Use fly ash, as needed to reduce the total amount of portland cement, 

which would otherwise be used, by not less than 40 percent. Do not use fly ash for concrete 

slabs. 

C. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as 

required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with a 

w/c ratio below 0.50. 

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Normal-Weight Concrete: 

1. Minimum Compressive Strength: 4,000 psi, as indicated at 28 days. 

2. Maximum W/C Ratio: 0.45. 

3. Slump Limit:  5 inches (125 mm). 

4. Air Content: 6  percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-

mm) nominal maximum aggregate size. 

5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

 

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 

deg C), reduce mixing and delivery time to 60 minutes.  Do not place concrete when 

temperature is at or expected to exceed 95 degrees F within 48 hours of placement. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to 

support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 

ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 

placing concrete. 
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3.5 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect and Engineer. 

C. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 

junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 

other locations, as indicated. 

3.6 WATERSTOP INSTALLATION 

A. Waterstops: Install at locations indicated, according to manufacturer's written instructions. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections are completed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

If a section cannot be placed continuously, provide construction joints as indicated. Deposit 

concrete to avoid segregation. 

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301 

(ACI 301M). 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 

and defects repaired and patched. Remove fins and other projections that exceed specified limits 

on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and 

defects. Remove fins and other projections that exceed specified limits on formed-surface 

irregularities. 

1. Apply to concrete surfaces exposed to public view, or to be covered with a coating or 

covering material applied directly to concrete. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 

formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 

unformed surfaces unless otherwise indicated. 
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3.9 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 

inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. 

Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 

texture. 

1. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied 

or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of 

trowel marks and uniform in texture and appearance. Grind smooth any surface defects that 

would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-

finish coating system. 

2. Finish and measure surface, so gap at any point between concrete surface and an 

unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and 

placed anywhere on the surface does not exceed 3/16 inch (4.8 mm). 

D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 

as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish 

with Architect before application. 

3.10 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) 

for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 

during finishing operations. Apply according to manufacturer's written instructions after 

placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces. If forms remain during curing period, moist cure after 

loosening forms. If removing forms before end of curing period, continue curing for remainder 

of curing period. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
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1. Moisture Curing: Keep surfaces continuously moist for not less than seven days. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 

for curing concrete, placed in widest practicable width, with sides and ends lapped at 

least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less 

than seven days. Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 

within three hours after initial application. Maintain continuity of coating and repair 

damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 

manufacturer unless manufacturer certifies curing compound does not interfere 

with bonding of floor covering used on Project. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 

continuous operation by power spray or roller according to manufacturer's written 

instructions. Recoat areas subjected to heavy rainfall within three hours after initial 

application. Repeat process 24 hours later and apply a second coat. Maintain continuity 

of coating and repair damage during curing period. 

3.11 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and 

replace concrete that cannot be repaired and patched to Architect's approval. 

END OF SECTION 033000 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Shelf angles. 

2. Miscellaneous steel trim. 

3. Metal bollards. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 

2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated 

to be cast into concrete or built into unit masonry. 

3. Steel weld plates and angles for casting into concrete. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Fasteners. 

2. Shop primers. 

3. Metal bollards. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, 

and details of metal fabrications and their connections. Show anchorage and accessory items. 

PART 2 - PRODUCTS 

2.1 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 

indicated. For metal fabrications exposed to view in the completed Work, provide materials 

without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304 or Type 316L. 

D. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with 

ASTM A36/A36M or ASTM A283/A283M, Grade C or D. 

E. Rolled-Stainless Steel Floor Plate: ASTM A793. 
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F. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing. 

G. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated. 

2.2 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 or Type 316 stainless steel fasteners for 

exterior use and zinc-plated fasteners with coating complying with ASTM B633 or 

ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and 

class required. 

B. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated; 

galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast 

steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per 

ASTM F2329/F2329M. 

C. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 

ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 

(A1) or Group 2 (A4) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts, 

ASTM F594 (ASTM F836M). 

2.3 MISCELLANEOUS MATERIALS 

A. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting."  

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 

complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments 

that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and 

compatible with topcoat. 

D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat. 

E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 

and compatible with finish paint systems indicated. 

F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 

compatible with paints specified to be used over it. 

G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

H. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 
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I. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-

weight, air-entrained concrete with a minimum 28-day compressive strength of 3000 psi (20 

MPa). 

2.4 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 

only as necessary for shipping and handling limitations. Use connections that maintain 

structural value of joined pieces. Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 

approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 

exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 

otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 

surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 

welds where possible. Where exposed fasteners are required, use Phillips flat-head 

(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 

water. Provide weep holes where water may accumulate. 

H. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 

welded steel strap anchors, not less than 8 inches (200 mm) from ends and corners of units and 

24 inches (600 mm) o.c. 

2.5 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 

framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more 

than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated. 

1. Provide mitered and welded units at corners. 

2. Provide open joints in shelf angles at expansion and control joints. Make open joint 

approximately 2 inches (50 mm) larger than expansion or control joint. 
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B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 

concrete. 

C. Galvanize and prime shelf angles located in exterior walls. 

D. Prime shelf angles located in exterior walls with zinc-rich primer. 

E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-

place concrete. 

2.6 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 

with continuously welded joints and smooth exposed edges. Miter corners and use concealed 

field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 

other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 

construction. 

C. Prime miscellaneous steel trim with zinc-rich primer. 

2.7 METAL BOLLARDS 

A. Fabricate metal bollards from 1/4-inch (6.4-mm) wall-thickness rectangular steel tubing. 

1. Cap bollards with 1/4-inch- (6.4-mm-) thick steel. 

B. Prime steel bollards with zinc-rich primer. 

2.8 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 

recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for 

each opening unless otherwise indicated. Weld adjoining members together to form a single unit 

where indicated. 

B. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

2.9 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 

concrete construction as needed to complete the Work. Provide each unit with no fewer than 

two integrally welded steel strap anchors for embedding in concrete. 
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2.10 GENERAL FINISH REQUIREMENTS 

A. Finish metal fabrications after assembly. 

2.11 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 

steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 

B. Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on 

fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with universal shop primer unless zinc-rich primer is indicated. 

C. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, 

"Commercial Blast Cleaning." or SSPC-SP 3, "Power Tool Cleaning." 

D. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 

No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 

metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with 

edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 

levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are 

not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 

Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 

fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 

surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 

fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
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use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 

other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 

masonry, or similar construction. 

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS 

A. Install framing and supports to comply with requirements of items being supported, including 

manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for overhead doors securely to, and rigidly brace from, building structure. 

C. Anchor shelf angles securely to existing construction with expansion anchors. 

3.3 INSTALLATION OF METAL BOLLARDS 

A. Anchor bollards to existing construction with expansion anchors. 

3.4 INSTALLATION OF BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 

improve bond to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have 

been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if 

protruding, cut off flush with edge of bearing plate before packing with shrinkage-resistant 

grout. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.5 REPAIRS 

A. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas. 

Paint uncoated and abraded areas with same material as used for shop painting to comply 

with SSPC-PA 1 for touching up shop-painted surfaces. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055000 
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SECTION 055119 - METAL GRATING STAIRS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Industrial Class stairs with steel-grating treads. 

2. Steel railings and guards attached to metal stairs. 

1.2 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 

and coating manufacturers' written instructions to ensure that shop primers and topcoats are 

compatible with one another. 

1.3 ACTION SUBMITTALS 

A. Product Data: For metal grating stairs and the following: 

1. Gratings. 

2. Shop primer products. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachment to other work. 

2. Indicate sizes of metal sections, thickness of metals, profiles, holes, and field joints. 

3. Include plan at each level. 

4. Indicate locations of anchors, weld plates, and blocking for attachment of wall-mounted 

handrails. 

C. Delegated-Design Submittal: For stairs[, railings, and guards], including analysis data signed 

and sealed by the qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads and the 

following loads and stresses within limits and under conditions indicated: 

1. Uniform Load: 100 lbf/sq. ft. (4.79 kN/sq. m). 

2. Concentrated Load: 300 lbf (1.33 kN) applied on an area of 4 sq. in. (2580 sq. mm). 

3. Uniform and concentrated loads need not be assumed to act concurrently. 

4. Stair Framing: Capable of withstanding stresses resulting from railing and guard loads in 

addition to loads specified above. 

5. Limit deflection of treads, platforms, and framing members to L/360. 

B. Structural Performance of Railings and Guards: Railings and guards, including attachment to 

building construction, shall withstand the effects of gravity loads and the following loads and 

stresses within limits and under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft. (0.73 kN/m) applied in any direction. 

b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. 

(0.093 sq. m). 

b. Infill load and other loads need not be assumed to act concurrently. 

3. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes. 

a. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

2.2 METALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with 

ASTM A36/A36M or ASTM A283/A283M, Grade C or D. 

C. Steel Bars for Grating Treads: ASTM A36/A36M or steel strip, ASTM A1011/A1011M or 

ASTM A1018/A1018M. 

D. Steel Wire Rod for Grating Crossbars: ASTM A510/A510M. 

E. Steel Tubing for Railings and Guards:  ASTM A500/A500M (cold formed) or 

ASTM A513/A513M. 
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F. Steel Pipe for Railings and Guards: ASTM A53/A53M, Type F or Type S, Grade A, Standard 

Weight (Schedule 40), unless another grade and weight are required by structural loads. 

G. Provide galvanized finish for exterior installations and where indicated. 

2.3 FASTENERS 

A. General: Provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners 

with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5 where built 

into exterior walls. 

1. Select fasteners for type, grade, and class required. 

B. Fasteners for Anchoring Railings and Guards to Other Construction: Select fasteners of type, 

grade, and class required to produce connections suitable for anchoring railings and guards to 

other types of construction indicated and capable of withstanding design loads. 

C. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of 

sustaining, without failure, a load equal to six times the load imposed when installed in unit 

masonry and four times the load imposed when installed in concrete, as determined by testing 

according to ASTM E488/E488M, conducted by a qualified independent testing agency. 

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 

(A1) stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

2.4 MISCELLANEOUS MATERIALS 

A. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting" and 

Section 099123 "Interior Painting." 

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 

complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

C. Zinc-Rich Primer: Comply with SSPC-Paint 20, Type I-A, Level 1, and compatible with 

topcoat. 

D. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 

nonmetallic aggregate grout; recommended by manufacturer for exterior use; noncorrosive and 

nonstaining; mixed with water to consistency suitable for application and a 30-minute working 

time. 

2.5 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, railings, guards, clips, 

brackets, bearing plates, and other components necessary to support and anchor stairs and 

platforms on supporting structure. 

1. Join components by welding unless otherwise indicated. 
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2. Use connections that maintain structural value of joined pieces. 

B. Assemble stairs, railings, and guards in shop to greatest extent possible. 

1. Disassemble units only as necessary for shipping and handling limitations. 

2. Clearly mark units for reassembly and coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately. 

1. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless 

otherwise indicated. 

2. Remove sharp or rough areas on exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation or 

otherwise impairing work. 

E. Form exposed work with accurate angles and surfaces and straight edges. 

F. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Weld exposed corners and seams continuously unless otherwise indicated. 

5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 

Joint Finish Standards" for Finish # 3 - Partially dressed weld with spatter removed. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 

where possible. 

1. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or 

bolts unless otherwise indicated. 

2. Locate joints where least conspicuous. 

3. Fabricate joints that are exposed to weather in a manner to exclude water. 

4. Provide weep holes where water may accumulate internally. 

2.6 FABRICATION OF STEEL-FRAMED STAIRS 

A. NAAMM Stair Standard: Comply with NAAMM AMP 510, "Metal Stairs Manual," for 

Industrial Class, unless more stringent requirements are indicated. 

B. Stair Framing: 

1. Fabricate stringers of steel hollow steel sections/tubes: 

a. Stringer Size:  As indicated on Drawings. 

b. Provide closures for exposed ends of channel stringers. 

c. Finish:  Shop primed. 
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2. Construct platforms and tread supports of steel headers and miscellaneous framing 

members as required to comply with "Performance Requirements" Article. 

a. Provide closures for exposed ends of channel framing. 

b. Finish:  Shop primed. 

3. Weld stringers to headers; weld framing members to stringers and headers. 

C. Metal Bar-Grating Stairs: Form treads and platforms to configurations shown from metal bar 

grating; fabricate to comply with NAAMM MBG 531, "Metal Bar Grating Manual." 

1. Fabricate treads and platforms from welded steel or pressure-locked steel grating with 1-

1/4-by-3/16-inch (32-by-5-mm) bearing bars at 15/16 inch (24 mm) o.c. and crossbars at 

4 inches (100 mm) o.c. 

2. Fabricate grating platforms with nosing matching that on grating treads. 

a. Secure grating to platform framing by welding. 

D. Risers:  Open. 

E. Toe Plates: Provide toe plates around openings and at edge of open-sided floors and platforms, 

and at open ends and open back edges of treads. 

1. Material and Finish: Steel plate to match finish of other steel items. 

2. Fabricate to dimensions and details indicated. 

2.7 FABRICATION OF STAIR RAILINGS AND GUARDS 

A. Comply with applicable requirements in Section 055213 "Pipe and Tube Railings." 

B. Fabricate railings and guards to comply with requirements indicated for design, dimensions, 

details, finish, and member sizes, including wall thickness of member, post spacings, wall 

bracket spacing, and anchorage, but not less than that needed to withstand indicated loads. 

1. Rails and Posts:  1-5/8-inch- (41-mm-) diameter top and bottom rails and 1-1/2-inch- (38-

mm-) square posts. 

2. Intermediate Rails Infill:  2-inch square intermediate rails spaced less than 12 inches (305 

mm) clear. 

C. Welded Connections: Fabricate railings and guards with welded connections. 

1. Fabricate connections that are exposed to weather in a manner that excludes water. 

a. Provide weep holes where water may accumulate internally. 

2. Cope components at connections to provide close fit, or use fittings designed for this 

purpose. 

3. Weld all around at connections, including at fittings. 

4. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
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5. Obtain fusion without undercut or overlap. 

6. Remove flux immediately. 

7. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Finish #3 

- Partially dressed weld with spatter removed as shown in NAAMM AMP 521. 

D. Form changes in direction of railings and guards as follows: 

1. As detailed. 

E. For changes in direction made by bending, use jigs to produce uniform curvature for each 

repetitive configuration required. 

1. Maintain cross section of member throughout entire bend without buckling, twisting, 

cracking, or otherwise deforming exposed surfaces of components. 

F. Close exposed ends of railing and guard members with prefabricated end fittings. 

G. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. 

1. Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or 

less. 

H. Connect posts to stair framing by direct welding unless otherwise indicated. 

I. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges, 

miscellaneous fittings, and anchors for interconnecting components and for attaching to other 

work. 

1. Furnish inserts and other anchorage devices for connecting to concrete or masonry work. 

2. For galvanized railings and guards, provide galvanized fittings, brackets, fasteners, 

sleeves, and other ferrous-metal components. 

3. For nongalvanized railings and guards, provide nongalvanized ferrous-metal fittings, 

brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry 

and concrete construction. 

J. Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where 

needed to transfer wall bracket loads through wall finishes to structural supports. 

1. Size fillers to suit wall finish thicknesses and to produce adequate bearing area to prevent 

bracket rotation and overstressing of substrate. 

2.8 FINISHES 

A. Finish metal stairs after assembly. 

B. Apply shop primer to uncoated surfaces of metal stair components, except those with 

galvanized finishes and those to be embedded in concrete or masonry unless otherwise 

indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 

Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
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PART 3 - EXECUTION 

3.1 INSTALLATION OF METAL STAIRS 

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 

for securing metal stairs to in-place construction. 

1. Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and 

other connectors. 

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 

metal stairs. Set units accurately in location, alignment, and elevation, measured from 

established lines and levels and free of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete 

unless otherwise indicated. 

1. Grouted Baseplates: Clean concrete and masonry bearing surfaces of bond-reducing 

materials, and roughen to improve bond to surfaces. 

a. Clean bottom surface of baseplates. 

b. Set steel-stair baseplates on wedges, shims, or leveling nuts. 

c. After stairs have been positioned and aligned, tighten anchor bolts. 

d. Do not remove wedges or shims, but if protruding, cut off flush with edge of 

bearing plate before packing with grout. 

e. Promptly pack grout solidly between bearing surfaces and plates to ensure that no 

voids remain. 

1) Neatly finish exposed surfaces; protect grout and allow to cure. 

2) Comply with manufacturer's written installation instructions for shrinkage-

resistant grouts. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 

masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop welded 

because of shipping size limitations. 

2. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized 

after fabrication and are for bolted or screwed field connections. 

3. Comply with requirements for welding in "Fabrication, General" Article. 

3.2 INSTALLATION OF RAILINGS AND GUARDS 

A. Adjust railing and guard systems before anchoring to ensure matching alignment at abutting 

joints with tight, hairline joints. 

1. Space posts at spacing indicated or, if not indicated, as required by design loads. 

2. Plumb posts in each direction, within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
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3. Align rails and guards so variations from level for horizontal members and variations 

from parallel with rake of stairs for sloping members do not exceed 1/4 inch in 12 feet (6 

mm in 3.5 m). 

4. Secure posts, rail ends, and guard ends to building construction as follows: 

a. Anchor posts to steel by welding to steel supporting members. 

b. Anchor handrail and guard ends to concrete and masonry with steel round flanges 

welded to rail and guard ends and anchored with post-installed anchors and bolts. 

B. Attach handrails to wall with wall brackets. 

1. Locate brackets as indicated or, if not indicated, at spacing required to support structural 

loads. 

2. Secure wall brackets to building construction as required to comply with performance 

requirements. 

3.3 REPAIR 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 

abraded areas of shop paint, and paint exposed areas with same material as used for shop 

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint are specified in Section 099113 "Exterior Painting". 

END OF SECTION 055119 
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SECTION 074213.13 - FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exposed-fastener, lap-seam metal wall panels. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each type of metal panel indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties: Samples of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment 

capable of producing metal panels warranted by manufacturer to be the same as factory-formed 

products. Maintain UL certification of portable roll-forming equipment for duration of work. 
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1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of metal panel systems that fail in materials or workmanship within 

specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace metal panels that show evidence of deterioration of factory-

applied finishes within specified warranty period. 

1. Finish Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EXPOSED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. Provide factory-formed metal panels designed to be field assembled by lapping side edges of 

adjacent panels and mechanically attaching panels to supports using exposed fasteners in side 

laps. Include accessories required for weathertight installation. 

B. Corrugated-Profile, Exposed-Fastener Metal Wall Panels match existing building panels: 

1.  Formed with alternating curved ribs spaced at 2.67 inches (68 mm) o.c. across width of 

panel x ½” deep corrugations. 

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 

ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated 

steel sheet complying with ASTM A792/A792M, Class AZ50 (Class AZM150) coating 

designation; structural quality. Prepainted by the coil-coating process to comply with 

ASTM A755/A755M. 

a. Nominal Thickness: 22 gage. 

b. Exterior Finish: Galvanized. 

c. Color: Galvanized. 

3. Product has been previously produced to match siding at Ross Headframe by TrueNorth 

Steel product # SG22144S26.25. 

2.2 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 

sheet, ASTM A653/A653M, G90 (Z275 hot-dip galvanized) coating designation or 

ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 

unless otherwise indicated. Provide manufacturer's standard sections as required for support and 

alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 

including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
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fillers, closure strips, and similar items. Match material and finish of metal panels unless 

otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal panel profile. Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 

required to seal against weather and to provide finished appearance. Locations include, but are 

not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 

parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as 

adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 

fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 

coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with 

panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 

sealant tape with release-paper backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 

thick. 

2. Joint Sealant: ASTM C920; as recommended in writing by metal panel manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311. 

2.3 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 

procedures and processes, as necessary to fulfill indicated performance requirements 

demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 

structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 

be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 

profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 

according to equipment manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 

length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 

provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 

movements. 
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E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 

recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 

that apply to design, dimensions, metal, and other characteristics of item indicated. 

2.4 FINISHES 

A. Panels and Accessories: 

1. Three-Coat Fluoropolymer:  AAMA 621 or AAMA 2605. Fluoropolymer finish 

containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in 

both color coat and clear topcoat. Match existing galvanized color. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 

members and anchorages according to ASTM C754 and metal panel manufacturer's written 

recommendations. 

3.2 INSTALLATION 

A. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at 

location and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to line for 

neat and weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side 

of metal panels. 

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use 

proper tools to obtain controlled uniform compression for positive seal without rupture of 

washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to compress 

washer tightly without damage to washer, screw threads, or panels. Install screws in 

predrilled holes. 

5. Flash and seal panels with weather closures at perimeter of all openings. 

B. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using 

sealant or tape as recommend by manufacturer on side laps of nesting-type panels; and 

elsewhere as needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 

3. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with sealant 

and fastened together by interlocking clamping plates. 
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C. Accessory Installation: Install accessories with positive anchorage to building and weathertight 

mounting, and provide for thermal expansion. Coordinate installation with flashings and other 

components. 

D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 

where possible, and set units true to line and level as indicated. Install work with laps, joints, 

and seams that are permanently watertight. 

3.3 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 

installed, unless otherwise indicated in manufacturer's written installation instructions. On 

completion of metal panel installation, clean finished surfaces as recommended by metal panel 

manufacturer. Maintain in a clean condition during construction. 

END OF SECTION 074213.13 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

2. Laboratory Test Reports: For sealants, indicating compliance with requirements for low-

emitting materials. 

C. Samples: For each kind and color of joint sealant required. 

D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Field-adhesion-test reports. 

C. Sample warranties. 

http://www.arcomnet.com/sustainable_design.aspx?topic=12
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing 

indicated. 

1.6 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 

comply with performance and other requirements specified in this Section within specified 

warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. VOC Content: Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 

2. Sealants and sealant primers for nonporous substrates shall have a VOC content of 

250 g/L or less. 

3. Sealants and sealant primers for nonporous substrates shall have a VOC content of 

775 g/L or less. 

4. Sealant shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers." 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, 

Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Dow Corning Corporation. 

http://www.arcomnet.com/sustainable_design.aspx?topic=193
http://www.arcomnet.com/sustainable_design.aspx?topic=46
http://www.specagent.com/Lookup?ulid=9400
http://www.specagent.com/Lookup?uid=123457013366
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b. GE Construction Sealants; Momentive Performance Materials Inc. 

c. May National Associates, Inc.; a subsidiary of Sika Corporation. 

d. Pecora Corporation. 

e. Sika Corporation; Joint Sealants. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 

minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, 

Grade NS, Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. BASF Corporation; Construction Systems. 

b. Bostik, Inc. 

c. ER Systems; an ITW Company. 

d. Pecora Corporation. 

e. Polymeric Systems, Inc. 

f. Schnee-Morehead, Inc., an ITW company. 

g. Sherwin-Williams Company (The). 

h. Sika Corporation; Joint Sealants. 

i. Tremco Incorporated. 

B. Urethane, S, NS, 25, T, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 

movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S, 

Grade NS, Class 25, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. BASF Corporation; Construction Systems. 

b. LymTal International Inc. 

2.4 JOINT-SEALANT BACKING 

A. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), 

and of size and density to control sealant depth and otherwise contribute to producing optimum 

sealant performance. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. BASF Corporation; Construction Systems. 

b. Construction Foam Products; a division of Nomaco, Inc. 

http://www.specagent.com/Lookup?uid=123457013367
http://www.specagent.com/Lookup?uid=123457013368
http://www.specagent.com/Lookup?uid=123457013369
http://www.specagent.com/Lookup?uid=123457058202
http://www.specagent.com/Lookup?ulid=9414
http://www.specagent.com/Lookup?uid=123457013416
http://www.specagent.com/Lookup?uid=123457013417
http://www.specagent.com/Lookup?uid=123457013424
http://www.specagent.com/Lookup?uid=123457013418
http://www.specagent.com/Lookup?uid=123457013419
http://www.specagent.com/Lookup?uid=123457013420
http://www.specagent.com/Lookup?uid=123457013421
http://www.specagent.com/Lookup?uid=123457058203
http://www.specagent.com/Lookup?uid=123457013423
http://www.specagent.com/Lookup?ulid=9416
http://www.specagent.com/Lookup?uid=123457013312
http://www.specagent.com/Lookup?uid=123457013311
http://www.specagent.com/Lookup?ulid=9455
http://www.specagent.com/Lookup?uid=123457013490
http://www.specagent.com/Lookup?uid=123457013491
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B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove laitance and form-release agents from concrete. 

2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation 

instructions for products and applications indicated, unless more stringent requirements apply. 

B. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
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2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling 

agents that are approved in writing by sealant manufacturer and that do not discolor sealants or 

adjacent surfaces. 

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 

3.3 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 

b. Other joints as indicated on Drawings. 

2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

 

1. Exterior custom hollow-metal doors and frames. 

2. Insulated glass vision lites inserted within door panels. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include the following: 

1. Provide full documentation of all the existing conditions and/or constraints of each 

existing door opening scheduled for new door. 

2. Elevations of each door type. 

3. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

4. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

5. Proposed frame attachment details for each opening and substrate. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings. 

Coordinate with final door hardware schedule. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

2.2 PERFORMANCE REQUIREMENTS 

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 

0.38 deg Btu/F x h x sq. ft. (2.16 W/K x sq. m) when tested according to ASTM C518. 
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2.3 EXTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES 

A. Commercial Doors and Frames: NAAMM-HMMA 861; ANSI/SDI A250.4, Physical 

Performance Level A.  

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm). 

c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.30 mm), 

with minimum G60 or A60 (ZF180) coating. 

d. Edge Construction: Continuously welded with no visible seam. 

e. Top Edge Closures: Close top edges of doors with flush closures of same material 

as face sheets. Seal joints against water penetration. 

f. Bottom Edges: Close bottom edges of doors with end closures or channels of same 

material as face sheets. Provide weep-hole openings in bottoms of exterior doors to 

permit moisture to escape. 

g. Core: Steel stiffened. 

2. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm) 

with minimum G60 or A60 (ZF180) coating. 

b. Construction: Full profile welded. 

2.4 BORROWED LITES 

A. Fabricate of metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm). 

B. Construction: Full profile welded. 

C. Fabricate in one piece except where handling and shipping limitations require multiple sections. 

Where frames are fabricated in sections due to shipping or handling limitations, provide 

alignment plates or angles at each joint, fabricated of metal of same or greater thickness as 

metal as frames. 

D. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 

otherwise indicated. 

2.5 FRAME ANCHORS 

A. Provide anchors as required to meet custom frames including split hollow metal frames. Provide 

fasteners as appropriate for various substrates including structural steel, concrete, masonry, 

metal framing, etc. 

B. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 
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2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches (610 mm) of 

frame height above 7 feet (2.1 m). 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with 

expansion shields or inserts, with manufacturer's standard pipe spacer. 

C. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

D. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at 

top of underlayment. 

E. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z (12G) coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 

or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 

Class B. 

2.6 MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 25 percent. 

B. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

C. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 

pitting, or surface defects; pickled and oiled. 

D. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

F. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

G. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 

characteristics. 

H. Glazing: Provide 1” insulated glass comprised of 2 layers of ¼” tempered safety glass with ½” 

airspace. 

2.7 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 mm) 
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beyond edge of door on which astragal is mounted or as required to comply with published 

listing of qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at 

crossings and to jambs by welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 

as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 

and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 

hardware. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 

stops and moldings with butted hairline joints. 

1. Provide stops and moldings flush with face of door, and with beveled stops unless 

otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 

glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 

and frames. Provide loose stops and moldings on inside of hollow-metal doors and 

frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 

uniformly not more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. 

from each corner. 

2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 

faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

3.2 INSTALLATION 

A. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 and NAAMM-HMMA 840. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without 

damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 

and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 

3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

4. Solidly pack mineral-fiber insulation inside frames. 

5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout or mortar. 

6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 

on exposed faces. 

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 

90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 

line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 

jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 

specified below. 
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1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8 and NAAMM-

HMMA 841. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors: Install doors according to NFPA 105. 

C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-

metal manufacturer's written instructions. 

3.3 FIELD QUALITY CONTROL 

A. Repair or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

B. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 

installations comply with specified requirements. 

3.4 REPAIR 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 

according to manufacturer's written instructions. 

C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 

painting Sections. 

END OF SECTION 081113 
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SECTION 083323 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Insulated service doors. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel supports, door-opening 

framing, corner guards, and bollards. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type and size of overhead coiling door and accessory. 

B. Shop Drawings: For each installation and for special components not dimensioned or detailed in 

manufacturer's product data. 

1. Document each existing opening condition including size, power, attachment, substrates, 

and any other conditions that may be pertinent to providing/installing the new OH coiling 

door. 

2. Include points of attachment and their corresponding static and dynamic loads imposed 

on structure. 

3. Show locations of controls, locking devices detectors or replaceable fusible links, and 

other accessories. 

4. Include diagrams for power, signal, and control wiring. 

C. Samples: For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Special warranty. 

B. Maintenance data. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer for both installation and maintenance of units required for this 

Project. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in 

materials or workmanship within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design" and ICC A117.1. 

B. Structural Performance, Exterior Doors: Capable of withstanding the following design wind 

loads: 

1. Design Wind Load: Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa), acting 

inward and outward. 

2. Testing: According to ASTM E330/E330M. 

2.2 DOOR ASSEMBLY <OH COILING DOOR> 

A. Insulated Service Door: Overhead coiling door formed with curtain of interlocking metal slats. 

Basis of Design Product is CORNELL ESD20. Provide Basis of Design product or product of 

equal quality and characteristics. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000 

cycles. 

C. Door Curtain Material: Galvanized steel. 

D. Door Curtain Slats: Flat profile slats of 3-1/4-inch (83-mm) center-to-center height. 

 

1. Insulated-Slat Interior Facing: Metal. 

E. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) 

thick; fabricated from hot-dip galvanized steel and finished to match door. 

F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 
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G. Hood: Match curtain material and finish. 

1. Mounting: Face of wall. 

H. Locking Devices: Equip door with locking device assembly. 

1. Locking Device Assembly: For Interior/Electric Operated Doors provide single-jamb side 

locking bars, operable from inside with thumbturn. 

2. Locking Device: For Exterior/Manual operated doors provide locking device accessible 

from exterior and suitable for Owner-provided lock. 

I. Electric Door Operator: 

1. Usage Classification: Light duty, up to 10 cycles per hour. 

2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or 

industrial use. 

3. Motor Exposure: Both Interior and Exterior. 

4. Motor Electrical Characteristics. Coordinate all electrical requirements with electrical 

drawings: 

a. Horsepower:  1/2 hp up to 1.5 hp. 

b. Voltage:  208 V ac, three phase, 60 Hz or 460 V ac, three phase, 60 Hz. 

c. Verify all electrical requirements for each opening. 

5. Emergency Manual Operation: Chain type. 

6. Obstruction-Detection Device: Automatic photoelectric sensor. 

7. Control Station(s): Interior mounted on bollard. 

8. Other Equipment: Audible and visual signals; Portable radio-control system. 

J. Curtain Accessories: Equip door with weatherseals, push/pull handles, pull-down strap. 

K. Door Finish: 

 

1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from 

manufacturer's full range. 

2.3 MATERIALS, GENERAL 

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. 

2.4 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to 

withstand wind loading indicated, in a continuous length for width of door without splices. 

Unless otherwise indicated, provide slats of thickness and mechanical properties recommended 

by door manufacturer for performance, size, and type of door indicated, and as follows: 

1. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation 

complying with maximum flame-spread and smoke-developed indexes of 75 and 450, 
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respectively, according to ASTM E84 or UL 723. Enclose insulation completely within 

slat faces. 

2. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face, with 

minimum steel thickness of 0.010 inch (0.25 mm). 

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material 

and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 

curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide 

adjustment. Provide removable stops on guides to prevent overtravel of curtain. 

2.5 HOODS 

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 

opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and 

bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any 

portion of between-jamb mounting that projects beyond wall face. Equip hood with 

intermediate support brackets as required to prevent sagging. 

1. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or 

flame. 

2. Exterior-Mounted Doors: Fabricate hood to act as weather protection and with a 

perimeter sealant-joint-bead profile for applying joint sealant. 

2.6 LOCKING DEVICES 

A. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by 

padlock, located on both left and right jamb sides, operable from coil side. 

B. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating 

handle, cam plate, and adjustable locking bars to engage through slots in tracks. Cylinders 

provided by Door Hardware 087100. 

C. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage 

power supply when door is locked. 

2.7 CURTAIN ACCESSORIES 

A. Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted 

to entire exterior perimeter of door for a weather-resistant installation unless otherwise 

indicated. 

B. Astragal for Interior Doors: Equip each door bottom bar with a replaceable, adjustable, 

continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper. 

C. Push/Pull Handles: Equip each push-up-operated or emergency-operated door with lifting 

handles on each side of door, finished to match door. 

D. Pull-Down Strap: Provide pull-down straps for doors more than 84 inches (2130 mm) high. 
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E. Poll Hooks: Provide pole hooks and poles for doors more than 84 inches (2130 mm) high. 

2.8 COUNTERBALANCE MECHANISM 

A. General: Counterbalance doors by means of manufacturer's standard mechanism with an 

adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 

spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-

lubricating graphite bearings for rotating members. 

B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 

plate. 

2.9 MANUAL DOOR OPERATORS 

A. General: Equip door with manual door operator by door manufacturer. 

B. Push-up Door Operation: Lift handles and pull rope for raising and lowering doors, with 

counterbalance mechanism designed so that required lift or pull for door operation does not 

exceed 25 lbf (111 N). 

C. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and guard, 

and gear-reduction unit with a maximum 30-lbf (133-N) force for door operation. Provide alloy-

steel hand chain with chain holder secured to operator guide. 

D. Crank Operator: Consisting of crank and crank gearbox, steel crank drive shaft, and gear-

reduction unit, of type indicated. Size gears to require not more than 30-lbf (133-N) force to 

turn crank. Fabricate gearbox to be oiltight and to completely enclose operating mechanism. 

Provide manufacturer's standard crank-locking device. 

2.10 ELECTRIC DOOR OPERATORS 

A. General: Electric door operator assembly of size and capacity recommended and provided by 

door manufacturer for door and operation-cycles requirement specified, with electric motor and 

factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 

control stations, control devices, integral gearing for locking door, and accessories required for 

proper operation. 

1. Comply with NFPA 70. 

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with 

NFPA 70 Class 2 control circuit, maximum 24-V ac or dc. 

B. Usage Classification: Electric operator and components capable of operating for not less than 

number of cycles per hour indicated for each door. 

C. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated 

for each door assembly. 

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated, 

large enough to start, accelerate, and operate door in either direction from any position, at 
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a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), 

without exceeding nameplate ratings or service factor. 

2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: 

Manufacturer's standard unless otherwise indicated. 

D. Obstruction-Detection Devices: External entrapment protection consisting of indicated 

automatic safety sensor capable of protecting full width of door opening activation of device 

immediately stops and reverses downward door travel. 

1. Photoelectric Sensor: Manufacturer's standard system designed to detect an obstruction in 

door opening without contact between door and obstruction. 

a. Self-Monitoring Type: Designed to interface with door operator control circuit to 

detect damage to or disconnection of sensing device. When self-monitoring feature 

is activated, door closes only with sustained or constant pressure on close button. 

E. Control Station: Three-button control station in fixed location with momentary-contact push-

button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button 

control labeled "Close." 

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-

purpose NEMA ICS 6, Type 1 enclosure. 

2. Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted, weatherproof 

type, NEMA ICS 6, Type 4 enclosure, key operated. 

F. Emergency Manual Operation: Equip each electrically powered door with capability for 

emergency manual operation. Design manual mechanism so required force for door operation 

does not exceed 30 lbf (133 N). 

G. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect 

mechanism for automatically engaging manual operator and releasing brake for emergency 

manual operation while disconnecting motor without affecting timing of limit switch. Mount 

mechanism so it is accessible from floor level. Include interlock device to automatically prevent 

motor from operating when emergency operator is engaged. 

H. Motor Removal: Design operator so motor may be removed without disturbing limit-switch 

adjustment and without affecting emergency manual operation. 

I. Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with the 

accessibility standard. 

J. Portable Radio-Control System: Consisting of two of the following per door operator: 

1. Three-channel universal coaxial receiver to open, close, and stop door. 

2. Portable control device to open and stop door may be momentary-contact type; control to 

close door shall be sustained- or constant-pressure type. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 

anchors, inserts, hangers, and equipment supports; according to manufacturer's written 

instructions and as specified. 

B. Power-Operated Doors: Install automatic garage doors openers according to UL 325. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Test door release, closing, and alarm operations when activated by smoke detector or 

building's fire-alarm system. Test manual operation of closed door. Reset door-closing 

mechanism after successful test. 

B. Repair or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

C. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 

installations comply with specified requirements. 

3.3 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 083323 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

2. Cylinders for door hardware specified in other Sections. 

3. Electrified door hardware. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

B. Keying Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For electrified door hardware. 

1. Include diagrams for power, signal, and control wiring. 

2. Include details of interface of electrified door hardware and building safety and security 

systems. 

C. Samples: For each exposed product in each finish specified. 

D. Door hardware schedule. 

E. Keying schedule. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 

by product manufacturers and of an Architectural Hardware Consultant who is available during 

the course of the Work to consult Contractor, Architect, and Owner about door hardware and 

keying. 

1. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

2. Engineering Responsibility: Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 

units in assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing 

consulting services for door hardware installations that are comparable in material, design, and 

extent to that indicated for this Project and who is currently certified by DHI as an Architectural 

Hardware Consultant (AHC) and an Electrified Hardware Consultant (EHC). 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that 

fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion unless otherwise 

indicated below: 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 

B. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 

Locks do not require use of a key, tool, or special knowledge for operation. 

2.2 HINGES 

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal 

doors and hollow-metal frames. 

2.3 SELF-CLOSING HINGES AND PIVOTS 

A. Self-Closing Hinges and Pivots: BHMA A156.17. 
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2.4 CONTINUOUS HINGES 

A. Continuous Hinges: BHMA A156.26; minimum 0.120-inch- (3.0-mm-) thick, hinge leaves with 

minimum overall width of 4 inches (102 mm); fabricated to full height of door and frame and to 

template screw locations; with components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a 

continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

2.5 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch (13-mm) latchbolt throw. 

2. Mortise Locks: Minimum 3/4-inch (19-mm) latchbolt throw. 

3. Deadbolts: Minimum 1-inch (25-mm) bolt throw. 

C. Lock Backset: 2-3/4 inches (70 mm) unless otherwise indicated. 

D. Lock Trim: 

1. Levers: Cast. 

2. Escutcheons (Roses): Forged. 

3. Dummy Trim: Match lever lock trim and escutcheons. 

E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 

requirements indicated for applicable lock or latch and with strike box and curved lip extended 

to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 

3. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum 

framing. 

4. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles. 

F. Bored Locks: BHMA A156.2; Grade 1; Series 4000. 

G. Mortise Locks: BHMA A156.13; Operational Grade 1; stamped steel case with steel or brass 

parts; Series 1000. 

2.6 AUXILIARY LOCKS 

A. Bored Auxiliary Locks: BHMA A156.36: Grade 1; with strike that suits frame. 

B. Mortise Auxiliary Locks: BHMA A156.36; Grade 1; with strike that suits frame. 
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C. Narrow Stile Auxiliary Locks: BHMA A156.36; Grade 1; with strike that suits frame. 

2.7 ELECTRIC STRIKES 

A. Electric Strikes: BHMA A156.31; Grade 1; with faceplate to suit lock and frame. Use Basis of 

Design product or approved equal. 

1. Recessed (standard) condition: Basis of Design product is HES 1006/1600. 

2. Surface (existing) condition: Basis of Design product is HES 9400/9600. 

2.8 ELECTROMAGNETIC LOCKS 

A. Electromagnetic Locks: BHMA A156.23; electrically powered; with electromagnet attached to 

frame and armature plate attached to door; full-exterior or full-interior type, as required by 

application indicated. 

2.9 ELECTROMECHANICAL LOCKS 

A. Electromechanical Locks: BHMA A156.25; Grade 1; motor or solenoid driven; with strike that 

suits frame. 

2.10 SURFACE BOLTS 

A. Surface Bolts: BHMA A156.16. 

2.11 MANUAL FLUSH BOLTS 

A. Manual Flush Bolts: BHMA A156.16; minimum 3/4-inch (19-mm) throw; designed for 

mortising into door edge. 

2.12 AUTOMATIC AND SELF-LATCHING FLUSH BOLTS 

A. Automatic Flush Bolts: BHMA A156.3, Type 25; minimum 3/4-inch (19-mm) throw; with dust-

proof strikes; designed for mortising into door edge. 

B. Self-Latching Flush Bolts: BHMA A156.3, Type 27; minimum 3/4-inch (19-mm) throw; with 

dust-proof strikes designed for mortising into door edge. 

2.13 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 
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2.14 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match 

lockset. 

1. Core Type: Interchangeable. 300 Series Cores / KSP KM-300 SFIC 6 pin core cylinder 

2.15 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. 

Provide one extra key blank for each lock. Incorporate decisions made in keying conference. 

1. Match Owner’s Existing Master/Grandmaster (300 Master Key) System: Change keys 

and a master key operate cylinders. 

a. Provide three cylinder change keys and five master keys. 

2. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

B. Keys: Brass. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 

the following notation: 

a. Notation:  Information to be furnished by Owner. 

2.16 KEY CONTROL SYSTEM 

A. Key Control Cabinet: BHMA A156.28; metal cabinet with baked-enamel finish; containing 

key-holding hooks, labels, two sets of key tags with self-locking key holders, key-gathering 

envelopes, and temporary and permanent markers; with key capacity of 150 percent of the 

number of locks. 

 

1. Wall-Mounted Cabinet: Grade 1 cabinet with hinged-panel door equipped with key-

holding panels and pin-tumbler cylinder door lock. 

2.17 OPERATING TRIM 

A. Operating Trim: BHMA A156.6; stainless steel unless otherwise indicated. 
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2.18 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf 

release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable 

safety release; and with internal override. 

B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active leaf; 

provide polished brass or bronze carry-open bars with strike plate for inactive leaves of pairs of 

doors unless automatic or self-latching bolts are used. 

C. Astragals: BHMA A156.22. 

2.19 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 

latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 

manufacturer's written instructions for size of door closers depending on size of door, exposure 

to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet 

field conditions and requirements for opening force. 

2.20 CONCEALED CLOSERS 

A. Concealed Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 

latch speeds controlled by key-operated valves. Comply with manufacturer's written instructions 

for size of door closers depending on size of door, exposure to weather, and anticipated 

frequency of use. Provide factory-sized closers, adjustable to meet field conditions and 

requirements for opening force. 

2.21 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16. 

2.22 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders: BHMA A156.8. 

2.23 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable 

and readily available from stocks maintained by manufacturer. 

B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential 

of 0.3-inch wg (75 Pa), as follows: 

1. Smoke-Rated Gasketing: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door opening. 

2. Gasketing on Single Doors: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door opening. 

3. Gasketing on Double Doors: 0.50 cfm per ft. (0.000774 cu.) m/s per m) of door opening. 
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2.24 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

2.25 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick 

stainless steel; with manufacturer's standard machine or self-tapping screw fasteners. 

2.26 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 

2.27 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights indicated on Drawings or to comply 

with the following unless otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 

3. Wood Doors: DHI's "Recommended Locations for Architectural Hardware for Wood 

Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions. Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to be 

painted or finished in another way, coordinate removal, storage, and reinstallation of surface 

protective trim units with finishing work. Do not install surface-mounted items until finishes 

have been completed on substrates involved. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than 

the number recommended by manufacturer for application indicated or one hinge for every 30 

inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of 

support for door, such as spring hinges or pivots, are provided. 

D. Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset pivots 

in quantities indicated in door hardware schedule, but not fewer than one intermediate offset 

pivot per door and one additional intermediate offset pivot for every 30 inches (750 mm) of 

door height greater than 90 inches (2286 mm). 

E. Lock Cylinders: Install construction cores to secure building and areas during construction 

period. 
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1. Replace construction cores with permanent cores as directed by Owner. 

2. Furnish permanent cores to Owner for installation. 

F. Key Control Cabinet: Tag keys and place them on markers and hooks in key control system 

cabinet, as determined by final keying schedule. 

G. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, in equipment 

room. Verify location with Architect. 

1. Configuration: Provide one power supply for each door opening or least number of power 

supplies required to adequately serve doors with electrified door hardware. 

H. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 

complying with requirements specified in Section 079200 "Joint Sealants." 

I. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 

hardware schedule. Do not mount floor stops where they will impede traffic. 

J. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

K. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

L. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

3.2 ADJUSTING 

A. Adjust and check each operating item of door hardware and each door to ensure proper 

operation or function of every unit. Replace units that cannot be adjusted to operate as intended. 

Adjust door control devices to compensate for final operation of heating and ventilating 

equipment and to comply with referenced accessibility requirements. 
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3.3 DOOR HARDWARE SCHEDULE 

A. 1000 – Typical New Single door with Access Control Doors R010, R110, R120, R130, R135, 

R145, Y015, Y120, Y130, Y145, Y165 

1. Hinges  (Basis of Design product forthcoming) 

2. Panic w/ Cylinder  (Basis of Design product forthcoming) 

3. Pull  (Basis of Design product forthcoming) 

4. Surface Closer  (Basis of Design product forthcoming) 

5. Overhead Stop  (Basis of Design product forthcoming) 

6. Threshold  (Basis of Design product forthcoming) 

7. Weatherstripping  (Basis of Design product forthcoming) 

8. Sweep  (Basis of Design product forthcoming) 

9. Electric Strike  HES 1006/1600 

 

Plus the following hardware provided by the Access Control/Security System Vendor: 

10. Door Position Switch (DPS) 

11. Proximity Card Reader (bollard mounted U.N.O.) 

12. Request to Exit (REX) 

B. 1001 – Oversized Door #R015 with hoist beam 

1. Provide requirements of Hardware Group 1000 and the following additional provisions 

2. Hinges to accommodate size/weight of door 

3. Neoprene/Rubber flexible closure pieces fitted around hoist beam 

C. 1010 – Add Access Control to Existing Door #Y025 

1. Surface mounted panic  (Basis of Design product forthcoming) 

2. Surface mounted electric strike  HES 9400/9600 

 

Plus the following hardware provided by the Access Control/Security System Vendor: 

3. Surface mounted Door Position Switch (DPS) 

4. Proximity Card Reader 

5. Request to Exit (REX) 
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D. 1020 – New Pair of doors with Access Conrtol Door Y115 

1. Hinges  per BHMA requirement 

2. Active Leaf   per BHMA requirement 

a. Panic w/ Cylinder  per BHMA requirement 

b. Pull  per BHMA requirement 

c. Surface Closer  per BHMA requirement 

d. Overhead Stop  per BHMA requirement 

e. Electric Strike  HES 1006/1600 

3. Inactive Leaf per BHMA requirement 

a. Flush bolts  per BHMA requirement 

b. Overhead Stop  per BHMA requirement 

4. Threshold  per BHMA requirement 

5. Weatherstripping  per BHMA requirement 

6. Sweep  per BHMA requirement 

7. Electrified/Removable Mullion  per BHMA requirement 

 

Plus the following hardware provided by the Access Control/Security System Vendor: 

8. Door Position Switch (DPS) 

9. Proximity Card Reader 

10. Request to Exit (REX) 

E. 1021 – New Pair of doors with Access Monitoring Door R100 

1. Hinges  per BHMA requirement 

2. Active Leaf   per BHMA requirement 

a. Panic w/ Cylinder  per BHMA requirement 

b. Pull  per BHMA requirement 

c. Surface Closer  per BHMA requirement 

d. Overhead Stop per BHMA requirement 

3. Inactive Leaf  per BHMA requirement 

a. Flush bolts  per BHMA requirement 

b. Overhead Stop  per BHMA requirement 

4. Threshold  per BHMA requirement 

5. Weatherstripping  per BHMA requirement 

6. Sweep  per BHMA requirement 

7. Removable Mullion  per BHMA requirement 

 

Plus the following hardware provided by the Access Control/Security System Vendor: 

8. Door Position Switch (DPS) 

9. Request to Exit (REX) 
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F. 1022 – New Pair of doors with Access Conrtol Door R150 

1. Hinges per BHMA requirement 

2. Active Leaf  per BHMA requirement 

a. Panic w/ Cylinder  per BHMA requirement 

b. Pull  per BHMA requirement 

c. Surface Closer  per BHMA requirement 

d. Overhead Stop  per BHMA requirement 

3. Inactive Leaf  per BHMA requirement 

a. Flush bolts  per BHMA requirement 

b. Overhead Stop  per BHMA requirement 

4. Threshold  per BHMA requirement 

5. Weatherstripping  per BHMA requirement 

6. Sweep per BHMA requirement 

G. 1100 – Door Y200 at Electrical Closet 

1. Hinges per BHMA requirement 

2. Lockset  per BHMA requirement 

3. Wall Stop  per BHMA requirement 

H. 2000 – Typically at new OH Coiling Doors 

1. By 87100 

a. 1 cylinder to coordinate with 08323 locking mechanism 

b. By Access Control/Security Vendor: 

1) Door Position Switch (DPS) 

END OF SECTION 087100 
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SECTION 099113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 

exterior substrates: 

1. Concrete. 

2. Concrete masonry units (CMUs). 

3. Steel and iron. 

4. Galvanized metal. 

1.2 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according 

to ASTM D 523. 

B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

C. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 

according to ASTM D 523. 

D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

E. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 

F. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

B. Samples: For each type of paint system and each color and gloss of topcoat. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 

and set quality standards for materials and execution. 
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1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system. 

a. Vertical and Horizontal Surfaces 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

1. Behr Process Corporation. 

2. Benjamin Moore & Co. 

3. California Paints. 

4. Conco Paints. 

5. Coronado Paint; Benjamin Moore Company. 

6. Diamond Vogel Paints. 

7. Dulux (formerly ICI Paints); a brand of AkzoNobel. 

8. Dunn-Edwards Corporation. 

9. Duron, Inc. 

10. Frazee Paint; Comex Group. 

11. Glidden Professional. 

12. Kelly-Moore Paint Company Inc. 

13. Kwal Paint; Comex Group. 

14. M.A.B. Paints. 

15. McCormick Paints. 

16. Parker Paint; Comex Group. 

17. PPG Architectural Finishes, Inc. 

18. Pratt & Lambert. 

19. Rodda Paint Co. 

20. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 

21. Sherwin-Williams Company (The). 

22. Valspar Corporation - Architectural (Pro). 

23. Vista Paint Corporation. 

24. Zinsser; Rust-Oleum Corporation. 

B. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to products listed in the Exterior Painting Schedule 

for the paint category indicated. 

http://www.specagent.com/Lookup?ulid=11634
http://www.specagent.com/Lookup?uid=123457035133
http://www.specagent.com/Lookup?uid=123457035113
http://www.specagent.com/Lookup?uid=123457035114
http://www.specagent.com/Lookup?uid=123457035115
http://www.specagent.com/Lookup?uid=123457035116
http://www.specagent.com/Lookup?uid=123457035117
http://www.specagent.com/Lookup?uid=123457035118
http://www.specagent.com/Lookup?uid=123457035119
http://www.specagent.com/Lookup?uid=123457035120
http://www.specagent.com/Lookup?uid=123457035121
http://www.specagent.com/Lookup?uid=123457035122
http://www.specagent.com/Lookup?uid=123457035123
http://www.specagent.com/Lookup?uid=123457035124
http://www.specagent.com/Lookup?uid=123457035125
http://www.specagent.com/Lookup?uid=123457053344
http://www.specagent.com/Lookup?uid=123457035126
http://www.specagent.com/Lookup?uid=123457035127
http://www.specagent.com/Lookup?uid=123457035128
http://www.specagent.com/Lookup?uid=123457035129
http://www.specagent.com/Lookup?uid=123457035130
http://www.specagent.com/Lookup?uid=123457035131
http://www.specagent.com/Lookup?uid=123457065279
http://www.specagent.com/Lookup?uid=123457065777
http://www.specagent.com/Lookup?uid=123457035132
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2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

C. Colors:  Match Architect's samples. 

1.  Thirty percent of surface area will be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Manual." 
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B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 

breaks. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from paint application. Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 EXTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex System: 

a. Prime Coat: Primer, alkali resistant, water based. 

b. Prime Coat: Latex, exterior, matching topcoat. 

c. Intermediate Coat: Latex, exterior, matching topcoat. 

d. Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4). 

B. CMU Substrates: 

1. Latex System: 

a. Prime Coat: Block filler, latex, interior/exterior. 

b. Intermediate Coat: Latex, exterior, matching topcoat. 

c. Topcoat: Latex, exterior, flat (MPI Gloss Level 1). 

d. Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4). 

C. Steel and Iron Substrates: 

1. Water-Based Light Industrial Coating System: 

a. Prime Coat: Primer, rust inhibitive, water based. 

b. Intermediate Coat: Light industrial coating, exterior, water based, matching 

topcoat. 

c. Topcoat: Light industrial coating, exterior, water based (MPI Gloss Level 3). 

D. Galvanized-Metal Substrates: 

1. Latex System: 

a. Prime Coat: Primer, galvanized, water based. 

b. Intermediate Coat: Latex, exterior, matching topcoat. 
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c. Topcoat: Latex, exterior, low sheen (MPI Gloss Level 3-4). 

END OF SECTION 099113 
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SECTION 230010 - GENERAL PROVISIONS

PART 1 – GENERAL

1.1 SECTION INCLUDES

A. Quality Assurance

B. Methods of Request for Approval

C. Submittals

D. Job Conditions

E. Project Coordination

F. Additional General Provisions

G. Drawings and Measurements

H. Workmanship

I. Patching Materials

J. Kitchen Equipment

K. Equipment Clean-Up

L. Cutting and Patching

M. Sealing of Penetrations

N. Project Conditions

O. Preparation

P. General Installation Requirements

Q. Laying Out the Work

R. Temporary Heating

S. Progress Cleaning

T. Protection of Installed Work

U. System Startup

V. Demonstration and Instruction

W. Adjusting

X. Final Cleaning
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Y. Closeout Procedures

Z. Project Record Documents

AA. Warranty and Bonds

1.2 DEFINITIONS

A. Contractor

1. The term “Contractor” refers to the installation Contractor responsible for the furnishing and
installation of all work indicated within this Specification.

B. Furnish

1. The term “furnish” is used to mean “purchase, supply, provide and deliver to the Project site,
protect and provide interim storage and be ready for unloading, unpacking, assembly, installation,
and similar operations in accordance with Manufacturer’s specifications.”

C. Provide

1. The terms “provide” means to “furnish and install, complete and ready for the intended use.”

D. Install

1. The term “install” is used to describe operations at project site including the actual “unloading,
unpacking, rigging in place, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protecting, cleaning, and similar operations”.

E. Installer

1. The “Installer” is the Contractor, Subcontractor and/or supplier who uses their own employees for
performance of all construction

F. If Applicable:

1. The term “if applicable” will be that work which may be required for completed construction at
applicable locations, but is not necessarily shown or described in the Contract Documents.

G. As Necessary

1. The term “as necessary” will be that work which is required for completed construction, but is not
necessarily shown or described in the Contract Documents.

H. As Required

1. The term “as required” will be that work which is required for completed construction and is shown
on the drawings or described in the project Specification.

I. Concealed

1. The term “concealed” means hidden from sight, buried as in chases, furred spaces, shafts, fixed
ceiling or embedded in construction.

J. Exposed

1. The term “exposed” means bare, open to the elements, out in the open, uncovered.
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K. Product

1. The term “product” will mean any item of equipment, material, fixture, apparatus, appliance or
accessory installed under this Division.

L. Substantial Completion

1. “Substantial Completion” is deemed that the project is sufficiently complete to be utilized for its
intended use as stated in the body of this written Specification.

M. Words in the singular will also mean and include the plural, wherever the context so indicates, and words
in the plural will mean the singular, wherever the context so indicates.

1.3 RELATED DOCUMENTS

A. The attached General Conditions, Supplementary General Conditions and Special Conditions or General
Requirements are hereby incorporated into and shall become a part of all sections under DIVISION 23 –
HEATING, VENTILATION, AND AIR CONDITIONING. In certain instances where the terms of this
Division of the Specifications conflict with the terms of the General Conditions, or Special Conditions,
this Division of the Specifications shall govern (or the more stringent requirement shall apply).

B. Where “Contractor” is referred to in this Specification it shall mean “Contractor, Sub-Contractor and/or
Sub-Contractors under the Prime Contractor.”

1.4 DESCRIPTION OF WORK

A. The work shall include everything in this Division of the Specifications and everything indicated on the
Drawings that is complementary to this Division of the Specifications. Refer to the Index of Drawings to
determine what Drawings apply directly to this work.

1.5 QUALITY ASSURANCE

A. Codes and Standards:

1. All work shall be executed in accordance with the Local, State and other attending rules and
regulations applicable to the trade affected and be subject to the inspection of these departments.

2. Materials and equipment shall be new and of best quality, of the type best suited for the purpose
intended, and be made by nationally recognized and substantially established manufacturers. The
type and weight of material used for each purpose shall be as herein specified, and material shall
conform with the requirements of the latest standard specifications of the “ASTM” for that
particular material.

3. Fire protection materials used in this work shall be listed by the Underwriters Laboratories, Inc.
where testing is provided and shall bear their label.

4. Do not use materials and equipment removed from existing premises, except as specifically
permitted by the Contract Documents.

5. Where the notation of NFPA is indicated the equipment shall conform to National Fire Protection
Association Standard.

6. The following list of codes, technical societies, trade organizations and governing agencies shall set
the standards by which all work shall be executed:
a. City Fire Protection Ordinances
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b. State Fire Protection Laws and Statutes
c. NFPA 13 and 14 Current Edition
d. Underwriters Laboratories (UL)
e. International Building Code (IBC)
f. Uniform Plumbing Code (UPC)
g. International Fire Code (IFC)

B. Fees

1. All fees, permits, licenses, etc., necessary in order to complete the work of this section shall be
obtained and paid by this Contractor.

C. Alternate Equipment

1. Where items of equipment and materials are specifically identified herein by a single
manufacturer’s name, or as many as three manufacturer’s names, model or catalog numbers, and the
words “or equal and approved” do not follow the manufacturer’s names, only such specific items
may be used in the base bid, except as hereinafter provided.

2. Items of equipment of the Contractor’s choice may be offered as alternates to such specified items,
either in the spaces provided for same in the proposal form or if no space is provided, on the
bidder’s letterhead attached to each copy of the proposal form.

3. Alternate proposal must be accompanied by full descriptive and technical data for item proposed,
together with statement or amount of cost addition or deduction from the base bid if alternate is
accepted. Substitutions proposed by the Contractor will not be considered in the award of the
contract.

4. The Contractor must judge that such alternate equipment is of equal quality and character to the
specified equipment, and it is physically adaptable for installation within the allotted space with all
required service clearances. Unless otherwise specified with this Division, the Engineer will not
approve or disapprove any alternate equipment or materials before the bids are opened.

5. The cost of any changes to other trades as a result of use of the alternate material or equipment must
be borne by the Contractor submitting such material or equipment.

D. Equipment of Substitution:

1. Where items of equipment and materials are specifically identified herein by a single
manufacturer’s name, or as many as three manufacturer’s names, model or catalog numbers, and the
words “or equal and approved” follow the manufacturer’s name, such items may be substituted until
such time that the “Schedule of Materials and Equipment” is submitted to the Architect or Engineer.
The base bid and any alternate shall be based on materials only as specified or approved.

E. Where work required by the drawings and specification is above the standard required by local
regulations, it shall be done as shown and/or specified.

1.6 METHODS OF REQUEST FOR APPROVAL:

A. The listing of any manufacturer as “acceptable” does not imply automatic approval. It is the sole
responsibility of the Division 23 Contractor to ensure that any price quotations received and submittals
made are for products which meet or exceed the specifications included herein.

B. The Contractor must judge that such items of substitution are of equal quality and character to the
specified items and it is physically adaptable for installation within the allotted space with all required
service clearances.  This includes the following:
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1. Has investigated proposed product and determined that it meets or exceeds the quality level of the
specified product.

2. Will provide the same (or better) warranty for the substitution as for the specified product.

3. Will coordinate installation and make changes to other Work which may be required for the Work
to be complete with no additional cost to the Owner.

4. Waives claims for additional costs or time extensions which may subsequently become apparent.

5. Will reimburse Owner and Architect/Engineer for review or redesign services associated with
re-approval by authorities.

C. The cost of any changes to other trades as a result of use of the substitution material or equipment must be
borne by the Contractor submitting such material or equipment.

D. After the award of the contract, any request for a substitution must be made in writing by the Contractor
(not material supplier or Sub-Contractor). Such request shall state the name of the product specified, the
name of the product proposed for substitution, the reason for requesting the substitution, and any change
in contract amount resulting from the substitution. No such substitution shall be made until an appropriate
Contract Modification has been issued and approved.

E. Manufactured materials hereinafter specified or shown on the Drawings shall be installed or applied in
accordance with the directions of the manufacturer unless specifically designated otherwise in the
Specifications or on the Drawings.

F. Substitutions may be considered when a product becomes unavailable through no fault of the Contractor.

G. Substitutions will not be considered when they are indicated or implied on shop drawing or product data
submittals, without separate written request, or when acceptance will require revision to the Contract
Documents.

H. Substitution Submittal Procedure:

1. Submit three copies of request for substitution for consideration.  Limit each request to one
proposed substitution.

2. Submit shop drawings, product data, and certified test results attesting to the proposed product
equivalence.  Burden of proof is on proposer.

3. The Architect will notify Contractor in writing of decision to accept or reject request.

4. Request shall be made in writing and be delivered to A/E no later than seven days prior to receipt of
bids.

1.7 SUBMITTALS

A. Submittals for Review

1. When the following are specified in individual sections, submit them for review:
a. Product data.
b. Shop drawings.
c. Samples for selection.
d. Samples for verification.

2. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below.
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B. Submittals for Information

1. When the following are specified in individual sections, submit them for information:
a. Design data.
b. Certificates.
c. Test reports.
d. Inspection reports.
e. Manufacturer's instructions.
f. Other types indicated.

C. Submittals for Project Closeout

1. When the following are specified in individual sections, submit them at project closeout:
a. Project record documents.
b. Operation and maintenance data.
c. Warranties.
d. Bonds.
e. Test and balance reports.
f. System certification as required.
g. Other types as indicated.

D. Submittal of Shop Drawings:

1. All hard copy submittals shall be compiled into an indexed three ring binder prior to submittal.  Any
loose leaf or stapled sheets will be rejected.
a. Documents for Review:

1) Small Size Sheets, Not Larger Than 8-1/2 x 11 inches (215 x 280 mm):  Submit the
number of copies that Contractor requires, plus three copies that will be retained by
Architect.

2) Larger Sheets, Not Larger Than 36 x 48 inches (910 x 1220 mm): Submit the number of
opaque reproductions that Contractor requires, plus three copies that will be retained by
Architect.  A minimum of eight submittals shall be submitted.

2. Electronic submittals shall be in PDF format; an electronically-marked up file will be returned. 
Create PDFs at native size and right-side up; illegible or scanned files will be rejected.
a. Submittals shall be for specific equipment to be provided on the project and not an entire

catalog.

3. Major components of the system shall be submitted at one time under a protective cover with each
section indexed with visible file tabs.  All equipment shall be labeled per the equipment tags on the
drawings, ie. Equipment names, etc.

4. Shop drawings shall indicate manufacturer name, model number, dimensions, voltage and current
characteristics, construction and rough-in connections of all materials to be used. Each shop
drawing shall be certified as being checked and approved by the Contractor before submittal.

5. Shop drawings not indicated as being approved by the Contractor will be returned without review.

6. The Contractor shall provide approved shop drawings with the Operating and Maintenance Manual.

7. The following wording will appear on shop drawings reviewed by the Engineer. Contractors not
wishing to comply with these conditions shall not submit a bid.                            "Corrections or
comments made on the shop drawings during this review do not relieve Contractor from compliance
with requirements of the Drawings and Specifications. This check is only for review of general
compliance with the design concept of the project and general compliance with the information
given in the contract documents. The Contractor is responsible for confirming and correlating all
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quantities and dimensions; selecting fabrication processes and techniques of construction;
coordinating their work with that of all other trades and performing their work in a safe and
satisfactory manner.”

8. The Engineer is not an error checker. Where the Contractor is submitting shop drawings that differ
from the specifications, the Contractor must itemize in writing, each variance from the
specifications. Failure to do so will be considered an error on the Contractors part and the specified
materials shall be furnished. Shop drawings submitted in error or with errors as compared to
Specifications and Drawings will be the responsibility of the Contractor to correct such error later.

9. Shop drawings must only be those materials as specified or approved in published addendum.
Others will be returned without review.

10. Identify variations from Contract Documents and product or system limitations which may be
detrimental to successful performance of the completed Work.

11. When revised for resubmission, identify all changes made since previous submission.

12. Sequentially number the transmittal form.  Revise submittals with original number and a sequential
alphabetic suffix.

13. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and
specification section number, as appropriate on each copy.

E. Guarantee:

1. The Contractor shall assume responsibility for any defects which may develop in any part of his
work caused by faulty workmanship, material or equipment, and agrees to replace, repair or alter, at
his expense, any such faulty workmanship, material or equipment that has been brought to his
attention during a period of one year from the date of the final certificate for payment. Acceptance
of the work shall not waive this guarantee.

2. Note that individual specification sections may indicate longer warranty periods on specific
components or parts.  In each case, the more stringent warranty period shall govern.

3. For equipment or component parts of equipment put into service during construction for use by
Owner, submit documents within 10 days after acceptance.

4. Any requested use of the equipment or component parts of equipment by the contractor for the
contractor, whether the General Contractor or any subcontractor, shall be the responsibility of the
contractor.  The equipment or components shall be cleaned to new condition prior to substantial
completion.  Warranty shall begin at time of the project's substantial completion.

F. Operating and Maintenance Instructions:

1. For Each Item of Equipment and Each System:
a. Description of unit or system, and component parts.
b. Identify function, normal operating characteristics, and limiting conditions.
c. Include performance curves, with engineering data and tests.
d. Complete nomenclature and model number of replaceable parts.

2. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include
summer, winter, and any special operating instructions.

3. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance
and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting,
balancing, and checking instructions.

4. Provide servicing and lubrication schedule, and list of lubricants required.
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5. Include manufacturer's printed operation and maintenance instructions for each component.

6. Include sequence of operation by controls manufacturer.

7. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required
for maintenance.

8. Provide control diagrams by controls manufacturer as installed.  (Record Drawings)

9. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

10. Provide list of original manufacturer's spare parts, current prices, and recommended quantities to be
maintained in storage.

11. Include test and balancing reports.

12. One copy of each shop drawing shall be included in the notebooks but shall not serve in lieu of
maintenance and operating instructions. Temperature control diagrams must include a description of
the sequence of control.

13. The Contractor shall submit O&M Manuals to the Engineer, not the owner, for review. The
Engineer will forward the manuals to the Owner.

14. This Contractor shall also supervise the initial operation as required to acquaint him thoroughly
with the best practice.

15. This Contractor shall furnish the Engineer with a written statement from the Owner indicating
complete acceptance of the equipment data and instruction of the operator. The Engineer will not
approve the request for final payment until such statement has been submitted.

16. Additional Requirements:  As specified in individual product specification sections.

17. Assembly of Operation and Maintenance Manuals
a. Assemble operation and maintenance data into durable manuals for Owner's personnel use.

1) Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring
binders with durable plastic covers; [3] inch ([76] mm) maximum ring size.  When
multiple binders are used, correlate data into related consistent groupings.

2) Cover:  Identify each binder with typed or printed title OPERATION AND
MAINTENANCE INSTRUCTIONS; identify title of Project; identify Contractor Name;
identify Architect and Engineer Firms names; identify subject matter of contents.

3) Project Directory:  Title and address of Project; names, addresses, and telephone
numbers of Architect, Consultants, Contractor and subcontractors, with names of
responsible parties.

4) Tables of Contents:  List every item separated by a divider, using the same identification
as on the divider tab; where multiple volumes are required, include all volumes Tables of
Contents in each volume, with the current volume clearly identified.

5) Dividers:  Provide tabbed dividers for each separate product and system; identify the
contents on the divider tab; immediately following the divider tab include a description
of product and major component parts of equipment.  Where systems involve more than
one specification section, provide separate tabbed divider for each system.

6) Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.
7) Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger

drawings to size of text pages.
8) Arrange content by systems under section numbers and sequence of Table of Contents of

this Project Manual.
9) Arrange and organize the paper and digital version in the same manner.
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b. Prepare instructions and data by personnel experienced in maintenance and operation of
described products.  Prepare data in the form of an instructional manual.

c. Provide both an electronic version of the O&M Manuals and a hard copy.

18. Additional Requirements:  As specified in individual product specification sections.

G. Test Reports:

1. Work which is required to be placed within the construction or concealed shall be carefully tested
and inspected before being permanently concealed.

2. Tests shall be made in the presence of the Engineer and the Owner, and shall meet with their
approval. The Contractor shall notify the Engineer at a time sufficiently prior to the performance of
any test to allow time for the Engineer to be present for the test.

3. Instruments for making tests shall be furnished by this Contractor.

4. The final test shall be performed as soon as possible after the work is entirely completed

5. Test reports submitted electronically shall be in standard PDF format or submitted with software to
view the file.

H. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.

1.8 JOB CONDITIONS:

A. General:

1. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

2. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over adjacent
property.

B. Fees and Service Charges:

1. Permits, licenses, fees and service charges required in connection with the work shall be secured
and paid for by this Contractor, and upon completion of the work he shall furnish proof of
acceptance from the proper Local and State Department having jurisdiction.

C. Mechanical Symbols and Abbreviations:

1. Symbols and abbreviations are as indicated in legends on the Drawings.

D. Correlation of Work:

1. This Contractor shall be responsible for close correlation of his work with that of other Contractors
and shall organize his work so that it will not interfere with or delay the work of other Contractors.

2. Field verification of scale dimensions on Plans is directed since actual locations, distances and
levels will be governed by actual field conditions.

3. The Division 23 Contractor shall check architectural, structural, plumbing, heating and ventilating
plans to avert possible installation conflicts. Should drastic changes from original Plans be
necessary to resolve such conflicts, the Sub-Contractor shall notify the Prime Contractor who in
turn shall notify the Architect or Engineer and secure written approval and agreement on necessary
adjustments before the installation is started.
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4. Discrepancies shown on different Plans, or between Plans and actual field conditions, or between
Plans and Specifications, shall promptly be brought to the attention of the Architect or Engineer for
a decision.

5. Where a discrepancy exists between drawing and specifications or other disciplines the worst cost
case shall be provided.

6. Coordinate work of alterations and renovations to expedite completion sequentially and to
accommodate occupancy requirements.

7. Verify utility requirements and characteristics of operating equipment are compatible with building
utilities.  Coordinate work of various sections having interdependent responsibilities for installing,
connecting to, and placing in service, such equipment.

8. Coordinate space requirements, supports, and installation of mechanical and electrical work which
are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit,
as closely as practicable; place runs parallel with lines of building.  Utilize spaces efficiently to
maximize accessibility to other installations, for maintenance, and for repairs.

9. Coordinate completion and clean-up of work of separate sections.

10. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

E. Final Inspection:

1. Upon completion of work, the Contractor shall notify the Architect or Engineer in writing and make
arrangements for a final observation. The Contractor shall also submit the operating and
maintenance manuals at this time. The Engineer will not schedule nor perform a final inspection
without successful submittal of operating and maintenance manuals by the Contractor.

2. During the final observation, pre-final or follow-up final, the Contractor and all his Prime
Sub-Contractors shall have the foreman of the project present.

3. After the final observation is made, the Contractor will receive a list of items requiring adjustment,
correction, replacement, or completion.

4. The Contractor shall comply completely with all the listed requirements within a negotiated number
of days of receipt of list. Should the Contractor fail to complete items on the list within this time
limit, the Owner reserves the right to have the work completed by others and the cost deducted from
the contract price, including change orders.

5. The Contractor shall notify in writing to the Architect and/or Engineer once all punch list items are
corrected, that he is ready for a follow-up final. The written notice shall contain explanations for
those known items not completed and a schedule for completing them.

6. The Architect and/or Engineer shall schedule a follow-up final to confirm completion. Repeated
observation trips required of the Engineer by the Contractor’s inability to complete the project
satisfactorily will require the Contractor to reimburse the Engineer for all incurred costs after the
follow-up final observation.

1.9 PROJECT COORDINATION

A. Project Coordinator:  Construction Manager/General Contractor.

B. This section applies to all work performed and specified under Division 23.
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C. Cooperate with the Construction manager/General Contractor and Owner in allocation of mobilization
areas of site; for field offices and sheds, for access, traffic, and parking facilities.

D. During construction, coordinate use of site and facilities through the Construction Manager/ General
Contractor

E. Comply with specified procedures for intra-project communications, submittals, reports and records,
schedules, coordination drawings, and recommendations; and resolution of ambiguities and conflicts.

F. Comply with instructions of the Construction Manager / General Contractor for use of temporary utilities
and construction facilities.

G. Coordinate field engineering and layout work under instructions of the Construction Manager/General
Contractor.

H. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to ensure
efficient and orderly sequence of installation of interdependent construction elements, with provisions for
accommodating items installed later.

I. Notify affected utility companies and comply with their requirements.

J. Verify that utility requirements and characteristics of new operating equipment are compatible with
building utilities.  Coordinate work of various sections having interdependent responsibilities for
installing, connecting to, and placing in service, such equipment.

K. Coordinate space requirements, supports, and installation of mechanical and electrical work that are
indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit, as closely
as practicable; place runs parallel with lines of building. Utilize spaces efficiently to maximize
accessibility for other installations, for maintenance, and for repairs.

L. Coordinate installation of equipment, piping, ductwork, etc. with electrical gear.  Equipment shall not be
located in front of panels.  Ductwork and piping shall not be routed above panels.  Coordinate location of
HVAC equipment equipment with Division 26.

M. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the construction. 
Coordinate locations of fixtures and outlets with finish elements.

N. Coordinate completion and clean-up of work of separate sections.

O. After Owner occupancy of premises, coordinate access to site for correction of defective work and work
not in accordance with Contract Documents, to minimize disruption of Owner's activities.

P. Make the following types of submittals to Architect/Engineer through the Construction Manager/General
Contractor.

1. Requests for interpretation/information.

2. Requests for substitution.

3. Shop drawings, product data and samples.

4. Test and inspection reports.

5. Manufacturer's instructions and field reports.

6. Applications for payment and change order requests.



WPE# BR19050 SDSTA Headframes Security Lead, SD

GENERAL PROVISIONS 230010 - 12

7. Progress schedules.

8. Coordination drawings.

9. Closeout submittals.
a. Warranties
b. Bonds
c. System Certification
d. Test and Balance Reports

10. As-built Record Drawings.

11. Operation and Maintenance Manuals.

1.10 DRAWINGS AND MEASUREMENTS

A. Contract drawings for mechanical work are in part diagrammatic, intended to convey the scope of work
and indicate general arrangement of equipment, ducts, conduits, piping and approximate sizes and
locations of equipment and outlets.

B. Mechanical trades shall follow these drawings in laying out their work, consult general construction
drawings to familiarize themselves with all conditions affecting their work, and shall verify spaces in
which their work will be installed.

C. Coordinate work with other trades as job conditions reasonably require.

D. Where job conditions require reasonable changes in indicated locations and arrangement, make such
changes without extra cost to Owner.

E. The drawings are not intended to be scaled for roughing in measurements nor to serve as shop drawings.

F. The Contractor shall consult the architectural, structural, mechanical, electrical, or equipment drawings
for dimensions, obstructions, and location of equipment or other trades. Any discrepancies between
architectural, structural, electrical, or equipment drawings and the HVAC work shown on these drawings
shall be reported to the Engineers for adjustment.

G. The installation details, instructions, and recommendations of the manufacturer of the product used, or
modified to obtain the best end result, shall be the basis of attaining installation of the products for usage
on this project except where definite and specific instructions are set forth herein or details are shown on
the plans.

1.11 WORKMANSHIP

A. The installation work included in this specification shall be performed in a neat workmanlike manner by
people experienced and skilled in the HVAC trade. Only the best quality workmanship will be accepted.
All exposed parts of the systems such as exposed piping, HVAC Equipment, etc., shall be square and true
with the building construction.

1.12 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching and
extending work.
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1.13 TRANSPORTATION AND HANDLING

A. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage
time and potential damage to stored materials.

B. Transport and handle products in accordance with manufacturer's instructions.

C. Transport materials in covered trucks to prevent contamination of product and littering of surrounding
areas.

D. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and
products are undamaged.

E. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or
damage.

F. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

1.14 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to excessive
materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to
product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent
condensation and degradation of products.

G. Prevent contact with material that may cause corrosion, discoloration, or staining.

H. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or
damage.

I. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are
undamaged and are maintained in acceptable condition.

1.15 EQUIPMENT CLEAN-UP

A. Special care must be taken for protection of air handling equipment, pumps, etc. All must be kept
completely protected from weather elements, painting, etc. until the building is substantially completed.
Damage from rust, paint, scratches, etc. shall be corrected as directed by the A/E.

B. Clean all registers, grilles, diffusers, air handling equipment, etc., thoroughly, just prior to final
inspection. Equipment shall be cleaned by an approved method.
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C. Protection of HVAC equipment during painting of the building shall be the responsibility of the Painting
Contractor. This shall not relieve the HVAC Contractor of the responsibility for checking to assure that
adequate protection is being provided.

1.16 CUTTING AND PATCHING

A. Execute cutting and patching to complete the work, to uncover work to install improperly sequenced
work, to remove and replace defective or non-conforming work, to remove samples of installed work for
testing when requested, to provide openings in the work for penetration of mechanical and electrical
work, to execute patching to complement adjacent work, and to fit Products together to integrate with
other work.

B. Execute work by methods that avoid damage to other work and that will provide appropriate surfaces to
receive patching and finishing.

C. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior approval.

D. In existing construction, this Contractor shall perform all cutting required and all necessary patching after
completion to restore the surface to its original condition, unless otherwise indicated.

E. Should the cutting of walls, floors, ceiling, partitions, etc., be required for proper installation of the work
or apparatus of this Contractor, or be made necessary on account of his failure to give General Contractor
proper information at the time required, such cutting shall be done at his own expense, restoring the work
to its original condition.

F. All cutting and patching done by this Contractor shall be subject to the direction and approval of the A/E.
This Contractor shall not endanger the stability of the structure by cutting, digging, or otherwise, and
shall not at any time cut or alter work of any other contractor without A/E’s consent.

1.17 SEALING OF PENETRATIONS

A. All penetrations for piping, etc. furnished under Division 23 of these specifications which penetrate fire
and/or smoke walls and full height partitions (including chase walls), shall be sealed with a UL System
specifically approved for the application.

1.18 PROJECT CONDITIONS

A. Maintain excavations free of water.  Provide, operate, and maintain pumping equipment.

B. Protect site from puddling or running water.

C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent accumulation of
dust, fumes, vapors, or gases.

D. Dust Control:  Execute work by methods to minimize raising dust from construction operations.  Provide
positive means to prevent air-borne dust from dispersing into atmosphere.

E. Erosion and Sediment Control:  Plan and execute construction by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.

1. Minimize amount of bare soil exposed at one time.

2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
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3. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays.

4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly apply
corrective measures.

F. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious, toxic substances, and pollutants produced by construction
operations.

G. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Beginning
new work means acceptance of existing conditions.

H. Verify that demolition is complete in alterations areas and areas are ready for installation of new work.

I. Verify that existing substrate is capable of structural support or attachment of new work being applied or
attached.

J. Verity that utility services are available, of these of the correct characteristics, and in the correct location.

K. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject to
damage or movement during cutting and patching.  After uncovering existing work, assess conditions
affecting performance of work.  Beginning of cutting or patching means acceptance of existing
conditions.  Protect work of other trades.

1.19 PREPARATION

A. Cut, move, or remove items as necessary for access to alterations and renovation work.  Replace and
restore at completion.

B. Remove unsuitable materials not marked for salvage, such as rotted wood, corroded metals, and
deteriorated masonry and concrete. Replace materials as specified for furnished work.

C. Remove debris and abandoned items from area and from concealed spaces.

D. Close openings in exterior surfaces to protect existing work and salvage items from weather and extremes
of temperature and humidity.  Insulate ducts and piping to prevent condensation in exposed areas.

E. Prepare surfaces and remove surface finishes to provide for proper installation of new work and finishes.

F. Clean substrate surfaces prior to applying next materials or substance.

G. Seal cracks or openings of substrate prior to applying next material or substance.

H. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying
any new material or substance in contact or bond.

1.20 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections.

B. Make neat transitions.  Patch work to match adjacent work in texture and appearance.

C. All ceiling mounted devices (i.e. registers, grilles, diffusers, fans, etc.) shall be installed centered in
ceiling tiles (unless otherwise noted).  Coordinate with ceiling installer.
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1.21 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect/Engineer of any discrepancies discovered.

C. Protect survey control points prior to starting site work; preserve permanent reference points during
construction.

D. Promptly notify Architect/Engineer the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

E. Replace dislocated survey control points based on original survey control.  Make no changes without
prior written notice to Architect/Engineer.

F. Utilize recognized engineering survey practices.

G. Establish elevations, lines and levels.  Locate and layout by instrumentation and similar appropriate
means.

1. Site improvements including pavements; stakes for grading, fill and topsoil placement; utility
locations, slopes, and invert elevations.

2. Grid or axis for structures.

3. Building foundation, column locations, ground floor elevations.

H. Periodically verify layouts by same means.

I. Maintain a complete and accurate log of control and survey work as it progresses.

1.22 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition
per OSHA standards.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or remote
spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to
eliminate dust.

D. Collect and remove waste materials, debris, and rubbish from site periodically and dispose off-site.

1.23 PROTECTION OF INSTALLED WORK

A. Protect installed work and provide special protection where specified in individual specification sections.

B. Provide temporary and removable protection for installed Products.  Control activity in immediate work
area to prevent damage.  This includes the protection of the work of other trades.

C. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy
objects, by protecting with durable sheet materials.
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D. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary, obtain
recommendations for protection from waterproofing or roofing material manufacturer.

E. Prohibit traffic from landscaped area.

1.24 SYSTEM STARTUP

A. Verify tests, meter readings, and specified electrical characteristics agree with those required by the
equipment or system manufacturer.

B. Verify that wiring and support components for equipment are complete and tested.

C. Execute start-up under supervision of applicable Contractor personnel and manufacturer's representative
in accordance with manufacturers' instructions.

D. Any irregularities, faulty equipment, etc. shall be repaired or replaced as required prior to acceptance.

E. All equipment shall be freshly oiled, filters charged with clean media and installation completely finished
prior to acceptance.

1.25 DEMONSTRATION AND INSTRUCTION

A. Contractor shall complete all start-up and perform all intimal testing of each system prior to scheduling or
requesting to schedule training.  All systems shall be completely operational before training or
demonstration will occur.

B. Demonstrate operation and maintenance of Products to Owner's personnel prior to date of final
inspection.

C. Demonstrate operation and maintenance of Products to Owner's representative at a scheduled time with
the Owner.

D. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and
shutdown of each item of equipment at agreed time, at equipment location.

E. Provide a qualified person who is knowledgeable about the Project to perform demonstration and
instruction of Owner Personnel.

F. Utilize operation and maintenance e manuals as basis for instruction.  Review contents of manuals with
Owner's personnel in detail to explain all aspects of operation and maintenance.

1.26 ADJUSTING

A. Adjust operating Products and equipment to ensure smooth and unhindered operation.

1.27 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.

B. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the surface
and material being cleaned.
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C. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose of in
legal manner; do not burn or bury.

1.28 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

1. Provide copies to Architect.

B. Notify Architect when work is considered finally complete.

C. Complete items of work determined by Architect's final inspection.

1.29 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:

1. Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Record information concurrent with construction progress.

D. Specifications:  Legibly mark and record at each product section description of actual products installed,
including the following:

1. Manufacturer's name and product model and number.

2. Changes made by Addenda and modifications.

E. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including:

1. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced
to permanent surface improvements.

2. Field changes of dimension and detail.

3. Details not on original Contract Documents.

F. At completion of project Contractor shall provide a minimum of two (2) sets of As-Built Record
drawings.  Additional sets shall be provided if required under General Requirements.

1.30 WARRANTY AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Sub-Contractors, suppliers and
manufacturers, within ten days after completion of the applicable item of work.  Except for items put into
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use with Owner's permission, leave date of beginning of time of warranty until the Date of Substantial
completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified  for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table of Contents.

F. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.  Provide full
information, using separate typed sheets as necessary.  List  Sub-Contractor, Supplier, and Manufacturer,
with name address, and telephone number of responsible principal.

G. Warranty:

1. The Contractor shall assume responsibility for any defects which may develop in any part of his
work caused by faulty workmanship, material or equipment, and agrees to replace, repair or alter, at
his expense, any such faulty workmanship, material or equipment that has been brought to his
attention during a period of one year from the date of the final certificate for payment. Acceptance
of the work shall not waive this guarantee.

2. Note that individual specification sections may indicate longer warranty periods on specific
components or parts.  In each case, the more stringent warranty period shall govern.

3. For equipment or component parts of equipment put into service during construction for use by
Owner, submit documents within 10 days after acceptance.
a. Any requested use of the equipment or component parts of equipment by the contractor for the

contractor, whether the General Contractor or any subcontractor, shall be the responsibility of
the contractor.  The equipment or components shall be cleaned to new condition prior to
substantial completion.  Warranty shall begin at time of the project's substantial completion.

END OF SECTION
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https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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SECTION 233423 - HVAC POWER VENTILATORS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Cabinet exhaust fans.

1.2 RELATED REQUIREMENTS

A. Section 230548 - Vibration and Seismic Controls for HVAC.

B. Section 233300 - Air Duct Accessories:  Backdraft dampers.

C. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings Program;
2015.

B. AMCA 99 - Standards Handbook; 2016.

C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005.

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating; 2016.

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.

F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.

G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

H. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations;
2017.

I. UL 705 - Power Ventilators; Current Edition, Including All Revisions.

J. UL 762 - Outline of Investigation for Power Roof Ventilators for Restaurant Exhaust Appliances; Current
Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 230010 - GENERAL PROVISIONS, for submittal procedures.

B. Product Data:  Provide data on fans and accessories including fan curves with specified operating point
clearly plotted, power, RPM, sound power levels at rated capacity, and electrical characteristics and
connection requirements.

1. Fan manufacturer shall furnish a certificate of guarantee stating that the fan, mixing plenum, outlet
nozzle, stack extension if any, and all related accessories specified herein have been pre-tested at
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the factory and that the curves supplied as stated above have been de-rated for any and all system
effects created by the accessories. Manufacturer's Instructions:  Indicate installation instructions.

C. Manufacturer's Instructions:  Indicate installation instructions.

D. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts list, and
wiring diagrams.

1.5 FIELD CONDITIONS

A. Permanent ventilators may be used for ventilation during construction only after ductwork is clean, filters
are in place, bearings have been lubricated, and fan has been test run under observation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ACME www.acmeroofsystems.com.

B. Greenheck Fan Corporation:  www.greenheck.com.

C. Loren Cook Company:  www.lorencook.com.

D. PennBarry, Division of Air System Components:  www.pennbarry.com.

E. Twin City Fan & Blower:  www.tcf.com.

2.2 POWER VENTILATORS - GENERAL

A. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans.

B. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA Certified
Rating Seal.

C. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating Seal.

D. Fabrication:  Comply with AMCA 99.

E. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with UL 705.

F. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

G. Enclosed Safety Switches:  Comply with NEMA 250.

H. Kitchen Hood Exhaust Fans:  Comply with requirements of NFPA 96 and UL 762.

2.3 CABINET EXHAUST FANS

A. Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined with acoustic insulation,
resilient mounted motor, gravity backdraft damper in discharge.
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B. Disconnect Switch:  Cord and plug in housing for thermal overload protected motor and wall mounted
switch.

C. Grille:  Aluminum with baked white enamel finish.

D. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and adjustable
pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-position; fan shaft with
self-aligning pre-lubricated ball bearings.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide sheaves required for final air balance.

C. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION
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SECTION 233700 - AIR OUTLETS AND INLETS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Diffusers:

B. Registers/grilles:

1. Wall-mounted, supply register/grilles.

2. Wall-mounted, exhaust and return register/grilles.

1.2 RELATED REQUIREMENTS

A. Section 265100 - Interior Lighting:  Air handling light troffers.

1.3 REFERENCE STANDARDS

A. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.4 SUBMITTALS 

A. See Section 230010 - GENERAL PROVISIONS for submittal procedures.

B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as to size,
finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets showing type,
size, location, application, and noise level.

C. Project Record Documents:  Record actual locations of air outlets and inlets.

1.5 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Carnes, a division of Carnes Company Inc:  www.carnes.com.

B. Greenheck:  www.greenheck.com.

C. Hart & Cooley, Inc:  www.hartandcooley.com.

D. Krueger-HVAC, Division of Air System Components:  www.krueger-hvac.com.

E. Metalaire:  www.metalaire.com.

F. Nailor:  www.nailor.com.
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G. Price Industries:  www.price-hvac.com.

H. Titus, a brand of Air Distribution Technologies:  www.titus-hvac.com.

I. Tuttle and Bailey:   www.tuttleandbailey.com.

2.2 ROUND CEILING DIFFUSERS

A. Type:  Round, adjustable pattern, stamped or spun, multi-core diffuser to discharge air in 360 degree
pattern, with sectorizing baffles where indicated.  Diffuser collar shall project not more than 1 inch (25
mm) above ceiling.  In plaster ceilings, provide plaster ring and ceiling plaque.

B. Fabrication:  Steel with baked enamel finish.

C. Color:  As indicated.

2.3 WALL SUPPLY REGISTERS/GRILLES

A. Type:  Streamlined and individually adjustable blades, 3/4 inch (19 mm) minimum depth, 3/4 inch (19
mm) maximum spacing with spring or other device to set blades, vertical face, double deflection.

B. Frame:  1-1/4 inch (32 mm) margin with countersunk screw mounting and gasket.

C. Fabrication:  Steel with 20 gage, 0.0359 inch (0.91 mm) minimum frames and 22 gage, 0.0299 inch (0.76
mm) minimum blades, steel and aluminum with 20 gage, 0.0359 inch (0.91 mm) minimum frame, or
aluminum extrusions, with factory baked enamel finish.

D. Color:  As indicated.

2.4 WALL EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Streamlined blades, 3/4 inch (19 mm) minimum depth, 3/4 inch (19 mm) maximum spacing, with
spring or other device to set blades, vertical face.

B. Frame:  1-1/4 inch (32 mm) margin with countersunk screw mounting.

C. Color:  As indicated on the drawings.

PART 3  EXECUTION

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and supports for roof
curbs and roof mounted equipment.

C. Check location of outlets and inlets and make necessary adjustments in position to comply with
architectural features, symmetry, and lighting arrangement.

D. Install diffusers to ductwork with air tight connection.
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E. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite whether
dampers are specified as part of the diffuser, or grille and register assembly.

F. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 099123.

G. Pitch ductwork to drain out louver where applicable.

END OF SECTION
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SECTION 260010 - GENERAL PROVISIONS

PART 1 – GENERAL

1.1 SECTION INCLUDES

A. Quality Assurance

B. Methods of Request for Approval

C. Submittals

D. Job Conditions

E. Project Coordination

F. Progress Meetings

G. Definitions

H. Drawings and Measurements

I. Workmanship

J. Patching Materials

K. Equipment Housekeeping Pads

L. Equipment Clean-Up

M. Cutting and Patching

N. Sealing of Penetrations

O. Excavating, Trenching and Backfilling

P. Preparation

Q. General Installation Requirements

R. Existing Utilities

S. Laying Out the Work

T. Temporary Lighting and Power

U. Progress Cleaning

V. Protection of Installed Work

W. Demonstration and Instruction

X. Adjusting
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Y. Project Record Documents

Z. Warranty and Bonds

1.2 RELATED DOCUMENTS

A. The attached Administrative Requirements, General Conditions, Supplementary General Conditions and
Special Conditions are hereby incorporated into and shall become a part of all sections under DIVISION
26, 27 and 28 – ELECTRICAL. In certain instances where the terms of this Division of the Specifications
conflict with the terms of the General Conditions, or Special Conditions, this Division of the
Specifications shall govern (or the more stringent requirement shall apply).

B. Where “Contractor” is referred to in this Specification it shall mean “Contractor, Sub-Contractor and/or
Sub-Contractors under the Prime Contractor.”

C. Section 01 30 00 - Administrative Requirements

D. Section 01 33 00 - Submittal Procedures

E. Section 01 45 00.00 20 - Quality Control

F. Section 01 50 00 - Temporary Construction Facilities and Controls

G. Section 01 78 00 - Closeout Submittals

H. Section 01 78 23 - Operation and Maintenance Data

1.3 DESCRIPTION OF WORK

A. The work shall include everything in this Division of the Specifications and everything indicated on the
Drawings that is complementary to this Division of the Specifications. Refer to the Index of Drawings to
determine what Drawings apply directly to this work.

B. The requirements of Division 01 shall apply to all sections of Division 26, 27, and 28.

1.4 QUALITY ASSURANCE

A. See section 01 30 00 Administrative Requirements and 01 45 00.00 20 Quality Control for additional
requirements.  Contractor to conform to these sections as well.

B. Codes and Standards:

1. Work, materials and manner of placing material shall conform in every respect with the latest
provisions of Local, State and National Codes.

2. Materials and equipment shall be new and of best quality, of the type best suited for the purpose
intended, and be made by nationally recognized and substantially established manufacturers. The
type and weight of material used for each purpose shall be as herein specified, and material shall
conform with the requirements of the latest standard specifications of the “ASTM” for that
particular material.

3. Electrical materials used in this work shall be listed by the Underwriters Laboratories, Inc. where
testing is provided and shall bear their label.
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4. Do not use materials and equipment removed from existing premises, except as specifically
permitted by the Contract Documents.

5. Where the notation of NEMA is indicated the equipment shall conform to National Electrical
Manufacturers Association Standard.

6. This project is being constructed at a mining site.  Contractor will need to provide personnel that are
properly trained to work on this site.  Contractor will need to coordinate and follow are safety
procedures required by the South Dakota Science and Technology Authority on this site.  All costs
associated with meeting these requirements shall be part of the Contractors bid and no additional
payment will be made to the Contractor for such compliance.

7. The following list of codes, technical societies, trade organizations and governing agencies shall set
the standards by which all work shall be executed:
a. City Electrical Ordinances
b. State Electrical Laws and Statutes
c. National Electrical Code (NEC) Current Edition
d. National Board of Fire Underwriters (NBFU)
e. National Electrical Manufacturers Association (NEMA)
f. Underwriters Laboratories (UL)
g. Electrical Testing Laboratory (ETL)
h. International Building Code (IBC)
i. International Fire Code (IFC)

C. Fees

1. All fees, permits, licenses, etc., necessary in order to complete the electrical work for this project
shall be obtained and paid by this Contractor.

D. Alternate Equipment

1. Where items of equipment and materials are specifically identified herein by a single
manufacturer’s name, or as many as three manufacturer’s names, model or catalog numbers, and the
words “or equal and approved” do not follow the manufacturer’s names, only such specific items
may be used in the base bid.

E. Equipment of Substitution:

1. Where items of equipment and materials are specifically identified herein by a single
manufacturer’s name, or as many as three manufacturer’s names, model or catalog numbers, and the
words “or equal and approved” follow the manufacturer’s name, such items may be substituted until
such time that the material or equipment is submitted to the Architect or Engineer for review and
approval. The base bid and any alternate shall be based on materials only as specified or approved.

1.5 METHODS OF REQUEST FOR APPROVAL:

A. Prior to the award of the contract, interested parties may request approval of substitute materials. Such
requests shall be made in writing and delivered to the Architect or Engineer no later than ten (10) days
prior to the receipt of bids. Any substitutions that the Architect or Engineer finds satisfactory will then be
published in an addendum as “acceptable substitutions.”

B. Should the Contractor wish to use materials other than those specified or listed in Addenda they shall do
so in compliance with the method as specified under “Alternate Equipment.”
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C. The listing of any manufacturer as “acceptable” does not imply automatic approval. It is the sole
responsibility of the Electrical Contractor to ensure that any price quotations received and submittals
made are for products which meet or exceed the specifications included herein.

D. The Contractor must judge that such items of substitution are of equal quality and character to the
specified items and it is physically adaptable for installation within the allotted space with all required
service clearances.  This includes the following:

1. Has investigated proposed product and determined that it meets or exceeds the quality level of the
specified product.

2. Will provide the same (or better) warranty for the substitution as for the specified product.

3. Will coordinate installation and make changes to other Work which may be required for the Work
to be complete with no additional cost to the Owner.

4. Waives claims for additional costs or time extensions which may subsequently become apparent.

5. ill reimburse Owner and Architect/Engineer for review or redesign services associated with
re-approval by authorities.

E. The cost of any changes to other trades as a result of use of the substitution material or equipment must be
borne by the Contractor submitting such material or equipment.

F. After the award of the contract, any request for a substitution must be made in writing by the Contractor
(not material supplier or Sub-Contractor). Such request shall state the name of the product specified, the
name of the product proposed for substitution, the reason for requesting the substitution, and any change
in contract amount resulting from the substitution. No such substitution shall be made until an appropriate
Contract Modification has been issued and approved.

G. Manufactured materials hereinafter specified or shown on the Drawings shall be installed or applied in
accordance with the directions of the manufacturer unless specifically designated otherwise in the
Specifications or on the Drawings.

H. Substitutions may be considered when a product becomes unavailable through no fault of the Contractor.

1.6 SUBMITTALS

A. Submittal of Shop Drawings:

1. The Contractor shall submit seven (7) hard copies or one (1) electronic copy in either standard
“researchable” (no scans will be accepted) PDF format or with software to view file of all shop
drawings to the Architect or Engineer.

2. Major components of the system shall be submitted at one time under a protective cover with each
section indexed with visible file tabs.  All equipment shall be labeled per the equipment tags on the
drawings, ie. Motor names, fixture types, etc.

3. Shop drawings shall indicate catalog number, dimensions, voltage and current characteristics, wire
sizes, construction and rough-in data of all materials to be used. Each shop drawing shall be
certified as being checked and approved by the Contractor before submittal.

4. Shop drawings not indicated as being approved by the Contractor will be returned without review.

5. The Contractor shall provide three (3) copies of approved shop drawings to be submitted with the
Operating and Maintenance Manual.
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6. The following wording will appear on shop drawings reviewed by the Engineer. Contractors not
wishing to comply with these conditions shall not submit a bid. "This review is only for general
conformance with the design concept and information given in the Contract Documents.
Corrections or comments, or the lack thereof, made on the shop drawings during this review do(es)
not relieve the contractor from compliance with the requirement of the plans, specifications and
applicable laws, codes and regulations. Review of a specific item shall not include review of an
assembly of which the item is a component. The contractor is responsible for confirming and
correlating all quantities and dimensions; selecting fabrication processes and techniques of
construction; coordinating his/her work with that of all other trades; and performing his/her work in
a safe and satisfactory manner. Review of submission does not constitute a change order..”

7. The Engineer is not an error checker. Where the Contractor is submitting shop drawings that differ
from the specifications, the Contractor must itemize in writing, each variance from the
specifications. Failure to do so will be considered an error on the Contractors part and the specified
materials shall be furnished. Shop drawings submitted in error or with errors as compared to
Specifications and Drawings will be the responsibility of the Contractor to correct such error later.

8. Shop drawings must only be those materials as specified or approved in published addendum.
Others will be returned without review.

9. Identify variations from Contract Documents and product or system limitations which may be
detrimental to successful performance of the completed Work.

10. When revised for resubmission, identify all changes made since previous submission.

11. Contractor shall also prepare all submittal documents in digital format for posting on a document
exchange site such as Submittal Exchange.  This shall be provided at not additional cost to the
contract.

B. Guarantee:

1. The Contractor shall assume responsibility for any defects which may develop in any part of his
work caused by faulty workmanship, material or equipment, and agrees to replace, repair or alter, at
his expense, any such faulty workmanship, material or equipment that has been brought to his
attention during a period of one year from the date of the final certificate for payment. Acceptance
of the work shall not waive this guarantee.

C. Operating and Maintenance Instructions:

1. This Contractor shall furnish three (3) copies of complete catalog data, manufacturer’s literature
and detailed manuals covering the operating, maintenance of equipment and parts list specified
under this Division of the Specification. All such literature shall be bound in three new, standard
3-ring notebooks and shall be submitted to the Engineer. The lubrication instructions in the
manufacturer’s literature shall be underlined.

2. One copy of each shop drawing shall be included in the notebooks but shall not serve in lieu of
maintenance and operating instructions. Temperature control diagrams must include a description of
the sequence of control.

3. The Contractor shall submit O&M Manuals to the Engineer, not the owner, for review. The
Engineer will forward the manuals to the Owner.

4. This Contractor shall also supervise the initial operation as required to acquaint him thoroughly
with the best practice.

5. This Contractor shall furnish the Engineer with a written statement from the Owner indicating
complete acceptance of the equipment data and instruction of the operator. The Engineer will not
approve the request for final payment until such statement has been submitted.
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6. Provide an electronic copy of the above.

D. Test Reports:

1. Work which is required to be placed within the construction or concealed shall be carefully tested
and inspected before being permanently concealed.

2. Tests shall be made in the presence of the Engineer and the Owner, and shall meet with their
approval. The Contractor shall notify the Engineer at a time sufficiently prior to the performance of
any test to allow time for the Engineer to be present for the test.

3. The entire system shall be subject to a test at full operating and under normal usage conditions. This
shall include voltage and current checks, resistance measurements and equipment operation. Defects
in the work or workmanship which appear during these tests shall be properly remedied and a test
again applied and continued to a satisfactory conclusion.

4. Electricity or other energy necessary for use in testing and adjusting and or the operation period will
be supplied by the Owner.

5. Instruments for making tests shall be furnished by this Contractor.

6. After testing the apparatus, the entire system shall be operated for one week under normal
conditions.

7. The final test shall be performed as soon as possible after the work is entirely completed

8. Test reports submitted electronically shall be in standard PDF format or submitted with software to
view the file.

1.7 JOB CONDITIONS:

A. Fees and Service Charges:

1. Permits, licenses, fees and service charges required in connection with the work shall be secured
and paid for by this Contractor, and upon completion of the work he shall furnish proof of
acceptance from the proper Local and State Department having jurisdiction.

B. Electrical Symbols and Abbreviations:

1. Symbols and abbreviations are as indicated in legends on the Drawings.

C. Correlation of Work:

1. This Contractor shall be responsible for close correlation of his work with that of other Contractors
and shall organize his work so that it will not interfere with or delay the work of other Contractors.

2. Field verification of scale dimensions on Plans is directed since actual locations, distances and
levels will be governed by actual field conditions.

3. The Electrical Sub-Contractor shall check architectural, structural, plumbing, heating and
ventilating plans to avert possible installation conflicts. Should drastic changes from original Plans
be necessary to resolve such conflicts, the Sub-Contractor shall notify the Prime Contractor who in
turn shall notify the Architect or Engineer and secure written approval and agreement on necessary
adjustments before the installation is started.

4. Discrepancies shown on different Plans, or between Plans and actual field conditions, or between
Plans and Specifications, shall promptly be brought to the attention of the Architect or Engineer for
a decision.
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5. Where a discrepancy exists between drawing and specifications or other disciplines the worst cost
case shall be provided.

6. Coordinate work of alterations and renovations to expedite completion sequentially and to
accommodate occupancy requirements.

7. Verify utility requirements and characteristics of operating equipment are compatible with building
utilities.  Coordinate work of various sections having interdependent responsibilities for installing,
connecting to, and placing in service, such equipment.

8. Coordinate space requirements, supports, and installation of mechanical and electrical work which
are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit,
as closely as practicable; place runs parallel with lines of building.  Utilize spaces efficiently to
maximize accessibility to other installations, for maintenance, and for repairs.

9. Coordinate completion and clean-up of work of separate sections.

10. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

D. Final Inspection:

1. Upon completion of work, the Contractor shall notify the Architect or Engineer in writing and make
arrangements for a final observation. The Contractor shall also submit the operating and
maintenance manuals at this time. The Engineer will not schedule nor perform a final inspection
without successful submittal of operating and maintenance manuals by the Contractor.

2. During the final observation, pre-final or follow-up final, the Contractor and all his Prime
Sub-Contractors shall have the foreman of the project present.

3. After the final observation is made, the Contractor will receive a list of items requiring adjustment,
correction, replacement, or completion.

4. The Contractor shall comply completely with all the listed requirements within a negotiated number
of days of receipt of list. Should the Contractor fail to complete items on the list within this time
limit, the Owner reserves the right to have the work completed by others and the cost deducted from
the contract price, including change orders.

5. The Contractor shall notify in writing to the Architect and/or Engineer once all punch list items are
corrected, that he is ready for a follow-up final. The written notice shall contain explanations for
those known items not completed and a schedule for completing them.

6. The Architect and/or Engineer shall schedule a follow-up final to confirm completion. Repeated
observation trips required of the Engineer by the Contractor’s inability to complete the project
satisfactorily will require the Contractor to reimburse the Engineer for all incurred costs after the
follow-up final observation.

1.8 PROJECT COORDINATION

A. Project Coordinator:  Construction Manager/General Contractor.

B. Refer to Division 01 - All Sections.

C. This section applies to all work performed and specified under Divisions 26, 27, and 28.

D. Cooperate with the Construction manager/General Contractor and Owner in allocation of mobilization
areas of site; for field offices and sheds, for access, traffic, and parking facilities.
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E. During construction, coordinate use of site and facilities through the Construction Manager/ General
Contractor

F. Comply with specified procedures for intra-project communications, submittals, reports and records,
schedules, coordination drawings, and recommendations; and resolution of ambiguities and conflicts.

G. Comply with instructions of the Construction Manager / General Contractor for use of temporary utilities
and construction facilities.

H. Coordinate field engineering and layout work under instructions of the Construction Manager/General
Contractor.

I. Make the following types of submittals to Architect/Engineer through the Construction Manager/General
Contractor.

1. Requests for interpretation/information.

2. Requests for substitution.

3. Shop drawings, product data and samples.

4. Test and inspection reports.

5. Manufacturer's instructions and field reports.

6. Applications for payment and change order requests.

7. Progress schedules.

8. Coordination drawings.

9. Closeout submittals.

10. As-built Record Drawings.

11. Operation and Maintenance Manuals.

1.9 PROGRESS MEETINGS

A. Attendance Required:  Job superintendent, major Subcontractors and suppliers, Owner,
Architect/Engineer, as appropriate to agenda topics for each meeting.

1.10 DEFINITIONS

A. Contractor

1. The term “Contractor” refers to the installation Contractor responsible for the furnishing and
installation of all work indicated within this Specification.

B. Furnish

1. The term “furnish” is used to mean “purchase, supply, provide and deliver to the Project site,
protect and provide interim storage and be ready for unloading, unpacking, assembly, installation,
and similar operations in accordance with Manufacturer’s specifications.”

C. Provide

1. The terms “provide” means to “furnish and install, complete and ready for the intended use.”
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D. Install

1. The term “install” is used to describe operations at project site including the actual “unloading,
unpacking, rigging in place, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protecting, cleaning, and similar operations”.

E. Installer

1. The “Installer” is the Contractor, Subcontractor and/or supplier who uses their own employees for
performance of all construction

F. If Applicable:

1. The term “if applicable” will be that work which may be required for completed construction at
applicable locations, but is not necessarily shown or described in the Contract Documents.

G. As Necessary

1. The term “as necessary” will be that work which is required for completed construction, but is not
necessarily show or described in the Contract Documents.

H. As Required

1. The term “as required” will be that work which is required for completed construction and is shown
on the drawings or described in the project Specification.

I. Concealed

1. The term “concealed” means hidden from sight, buried as in chases, furred spaces, shafts, fixed
ceiling or embedded in construction.

J. Exposed

1. The term “exposed” means bare, open to the elements, out in the open, uncovered.

K. Product

1. The term “product” will mean any item of equipment, material, fixture, apparatus, appliance or
accessory installed under this Division.

L. Substantial Completion

1. “Substantial Completion” is deemed that the project is sufficiently complete to be utilized for its
intended use as stated in the body of this written Specification.

M. Words in the singular will also mean and include the plural, wherever the context so indicates, and words
in the plural will mean the singular, wherever the context so indicates.

1.11 DRAWINGS AND MEASUREMENTS

A. The extent of the system of equipment, materials, panels, conduits, wire, fixtures and connections as
shown are in general diagrammatic and not for exact locations, except in certain cases, the drawings may
include details giving exact location and arrangements.

B. The drawings are not intended to be scaled for roughing in measurements nor to serve as shop drawings.
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C. The Contractor shall consult the architectural, structural, mechanical, or equipment drawings for
dimensions, obstructions, and location of equipment or other trades. Any discrepancies between
architectural, structural, mechanical, or equipment drawings and the electrical work shown on these
drawings shall be reported to the Engineers for adjustment.

D. The installation details, instructions, and recommendations of the manufacturer of the product used, or
modified to obtain the best end result, shall be the basis of attaining installation of the products for usage
on this project except where definite and specific instructions are set forth herein or details are shown on
the plans.

E. Outlet devices, switches, panels, cabinets, fixtures and special equipment are shown on the drawings only
in a schematic manner and not necessarily in their specific location. The Contractor shall be responsible
for exact locations of the outlets to form a functional and aesthetic installation either by careful review of
all architectural elevations, tile patterns, surface finishes, and equipment arrangements or by consultation
with the Engineers and other trades involved.

F. This contractor’s bid shall allow a minimum of 10 feet variance in location of each electrical outlet, light
fixture, panelboard, motor, appliance, etc. shown on the plans.

1.12 WORKMANSHIP

A. The installation work included in this specification shall be performed in a neat workmanlike manner by
people experienced and skilled in the Electrical trade. Only the best quality workmanship will be
accepted. All exposed parts of the electrical wiring systems such as exposed conduits, flush plates,
cabinet trim, fixtures, etc., shall be square and true with the building construction.

1.13 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching and
extending work.

1.14 EQUIPMENT HOUSEKEEPING PADS

A. Fixed concrete bases for electrical equipment will be provided under Division 03.  The Electrical
Contractor shall inform Division 03 Contractor before bid time of all required pads so that the cost for
these pads are included in the Division 03 bid.  If this is not coordinated the Electrical Contractor is
responsible for all costs associated with the installation of these pads.

B. Coordinate with Division 03 Contractor to assure that all the outside corners are beveled, anchor bolts are
provided per equipment manufactures recommendations, and that the pad horizontal dimensions are 3"
larger than the footprint of the equipment on all sides.

C. When projects do not have Division 03 Contractors due to the size or other factors, the electrical
contractor shall provide minimum 3500 psi concrete.

D. Provide reinforced concrete housekeeping pads for all floor mounted electrical equipment (i.e. motor
control centers, distribution panels, transformers, standby generators, etc.)

E. Provide anchor bolts, per equipment manufacturer's directions, to attach equipment to pads.
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1.15 EQUIPMENT CLEAN-UP

A. Special care must be taken for protection of panels, switches, etc. All must be kept completely protected
from weather elements, painting, etc. until the building is substantially completed. Damage from rust,
paint, scratches, etc. shall be corrected as directed by the A/E.

B. Clean all light fixtures and lamps thoroughly, just prior to final inspection. Fixture globes, enclosures,
shielding, etc. shall be cleaned by an approved method.

C. Protection of electrical equipment during painting of the building shall be the responsibility of the
Painting Contractor. This shall not relieve the Electrical Contractor of the responsibility for checking to
assure that adequate protection is being provided.

1.16 CUTTING AND PATCHING

A. In existing construction this Contractor shall perform all cutting required and all necessary patching after
completion to restore the surface to its original condition, unless otherwise indicated.

B. Should the cutting of walls, floors, ceiling, partitions, etc., be required for proper installation of the work
or apparatus of this Contractor, or be made necessary on account of his failure to give General Contractor
proper information at the time required, such cutting shall be done at his own expense, restoring the work
to its original condition.

C. All cutting and patching done by this Contractor shall be subject to the direction and approval of the A/E.
This Contractor shall not endanger the stability of the structure by cutting, digging, or otherwise, and
shall not at any time cut or alter work of any other contractor without A/E’s consent.

1.17 SEALING OF PENETRATIONS

A. All penetrations for raceway, wire, etc. furnished under Division 26, 27, 28 of these specifications which
penetrate fire and/or smoke walls and full height partitions (including chase walls), shall be sealed with a
UL System specifically approved for the application.

1.18 EXCAVATING, TRENCHING AND BACKFILLING

A. This Contractor shall perform all excavation to the depths required, indicated on the drawings or
specified. During excavation, material suitable for backfilling shall be piled in an orderly manner a
sufficient distance from trench or other excavations to prevent slides or cave ins. All excavated materials
not required or usable for backfilling shall be removed from the site. Necessary grading shall be done to
prevent surface water from flowing into trenches or other excavations and onto adjacent property. Furnish
all pumping required to keep excavated space clear of water during construction. The A/E will inspect
excavation and approve soil conditions and direct procedure if unsatisfactory conditions are discovered.
Provide sheeting and shoring as may be necessary for the protection of the work and the safety of
personnel. Protect bottom of excavation from frost and do not place structures or pipe on frozen ground.

B. Except where excavations will be covered by at least 4” of concrete, this contractor shall provide
electrical warning tape at least 6” below finished grade above buried conduit or wire.

C. Backfill excavations below finished grades with similar materials to that removed in excavation, free
from rubbish and other unsuitable material. Backfilling shall be done to finished grades indicated on
drawings. If no finished grading is to be done in excavated areas, this Contractor shall backfill to existing
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grades and restore the surface to its original condition. All backfill shall be compacted in 6 inch lifts to
95% maximum density.

D. The Contractor shall be responsible for protecting trenches and provided adequate crossovers where
pedestrian and vehicular traffic occurs. Guard rails, flags, lamps, etc. shall be used for such protection.

E. This Contractor shall be responsible for the replacement of existing street pavement, curbs, sidewalks,
etc. removed or damaged by him in the course of the work unless such pavement, curbs and sidewalks are
to be reconstructed under the General Contract. This Contractor shall make necessary arrangements to
perform such repairs and shall pay all costs in connection therewith and include it in his bid.

F. Prior to any excavation, effort shall be made to determine whether underground installations (i.e., sewer,
telephone, water, fuel, electric lines, etc.) will be encountered, and if so, where such underground
installations are located. When the excavation approaches the estimated location of such installation, the
exact location shall be determined and when it is uncovered, proper supports shall be provided for the
existing installation. Utility companies shall be contacted and advised of proposed work prior to the start
of actual excavation.

1.19 PROJECT CONDITIONS

A. Maintain excavations free of water.  Provide, operate, and maintain pumping equipment.

B. Protect site from puddling or running water.

C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent accumulation of
dust, fumes, vapors, or gases.

D. Dust Control:  Execute work by methods to minimize raising dust from construction operations.  Provide
positive means to prevent air-borne dust from dispersing into atmosphere.

E. Erosion and Sediment Control:  Plan and execute construction by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.

1. Minimize amount of bare soil exposed at one time.

2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.

3. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays.

4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly apply
corrective measures.

F. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or invading
premises.

G. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious, toxic substances, and pollutants produced by construction
operations.

H. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Beginning
new work means acceptance of existing conditions.

I. Verify that demolition is complete in alterations areas and areas are ready for installation of new work.

J. Verify that existing substrate is capable of structural support or attachment of new work being applied or
attached.
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K. Verity that utility services are available, of these of the correct characteristics, and in the correct location.

L. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject to
damage or movement during cutting and patching.  After uncovering existing work, assess conditions
affecting performance of work.  Beginning of cutting or patching means acceptance of existing
conditions.  Protect work of other trades.

1.20 PREPARATION

A. Cut, move, or remove items as necessary for access to alterations and renovation work.  Replace and
restore at completion.

B. Remove unsuitable materials not marked for salvage, such as rotted wood, corroded metals, and
deteriorated masonry and concrete. Replace materials as specified for furnished work.

C. Remove debris and abandoned items from area and from concealed spaces.

D. Close openings in exterior surfaces to protect existing work and salvage items from weather and extremes
of temperature and humidity.  Insulate ducts and piping to prevent condensation in exposed areas.

E. Prepare surfaces and remove surface finishes to provide for proper installation of new work and finishes.

F. Clean substrate surfaces prior to applying next materials or substance.

G. Seal cracks or openings of substrate prior to applying next material or substance.

H. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying
any new material or substance in contact or bond.

1.21 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections.

B. Make neat transitions.  Patch work to match adjacent work in texture and appearance.

C. All ceiling mounted devices (i.e. smoke detectors, speakers, light fixtures, etc.) shall be installed centered
in ceiling tiles (unless otherwise noted).  Coordinate with ceiling installer.

1.22 EXISTING UTILITIES

A. The plans indicate as accurately as possible the location, type and sizes of existing underground utilities
at the site.  It is the Contractor's responsibility to have all utilities located prior to starting work. 
Contractor shall contact appropriate utility company and One Call for locating utilities prior to
commencement of any work.  The Owner also has underground conduit and other systems in place. 
Contractor shall contact the Owner prior to excavation in any area to determine any items that may be
impacted by excavation.

B. This Contactor shall protect all utilities and Owner items affected by his work, and shall repair any
damage caused by his forces at no additional cost to the Owner.

C. The Owner and the Owners' of all underground facilities shall be notified at least 5 business days prior to
excavation.
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1.23 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect/Engineer of any discrepancies discovered.

C. Protect survey control points prior to starting site work; preserve permanent reference points during
construction.

D. Promptly notify Architect/Engineer the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

E. Replace dislocated survey control points based on original survey control.  Make no changes without
prior written notice to Architect/Engineer.

F. Utilize recognized engineering survey practices.

G. Establish elevations, lines and levels.  Locate and layout by instrumentation and similar appropriate
means.

1. Site improvements including pavements; stakes for grading, fill and topsoil placement; utility
locations, slopes, and invert elevations.

2. Grid or axis for structures.

3. Building foundation, column locations, ground floor elevations.

H. Periodically verify layouts by same means.

I. Maintain a complete and accurate log of control and survey work as it progresses.

1.24 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition
per OSHA standards.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or remote
spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to
eliminate dust.

D. Collect and remove waste materials, debris, and rubbish from site periodically and dispose off-site.

1.25 PROTECTION OF INSTALLED WORK

A. Protect installed work and provide special protection where specified in individual specification sections.

B. Provide temporary and removable protection for installed Products.  Control activity in immediate work
area to prevent damage.

C. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy
objects, by protecting with durable sheet materials.
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D. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary, obtain
recommendations for protection from waterproofing or roofing material manufacturer.

E. Prohibit traffic from landscaped area.

1.26 DEMONSTRATION AND INSTRUCTION

A. Contractor shall complete all start-up and perform all initial testing of each system prior to scheduling or
requesting to schedule training.  All systems shall be completely operational before training or
demonstration will occur.

B. Demonstrate operation and maintenance of Products to Owner's personnel prior to date of final
inspection.

C. Demonstrate operation and maintenance of Products to Owner's representative at a scheduled time with
the Owner.

D. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and
shutdown of each item of equipment at agreed time, at equipment location.

E. Provide a qualified person who is knowledgeable about the Project to perform demonstration and
instruction of Owner Personnel.

F. Utilize operation and maintenance e manuals as basis for instruction.  Review contents of manuals with
Owner's personnel in detail to explain all aspects of operation and maintenance.

1.27 ADJUSTING

A. Adjust operating Products and equipment to ensure smooth and unhindered operation.

1.28 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:

1. Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Record information concurrent with construction progress.

D. Specifications:  Legibly mark and record at each product section description of actual products installed,
including the following:

1. Manufacturer's name and product model and number.
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2. Changes made by Addenda and modifications.

E. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including:

1. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced
to permanent surface improvements.

2. Field changes of dimension and detail.

3. Details not on original Contract Documents.

F. At completion of project Contractor shall provide a minimum of two (2) sets of As-Built Record
drawings.  Additional sets shall be provided if required under General Requirements.

1.29 WARRANTY AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Sub-Contractors, suppliers and
manufacturers, within ten days after completion of the applicable item of work.  Except for items put into
use with Owner's permission, leave date of beginning of time of warranty until the Date of Substantial
completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified  for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table of Contents.

F. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.  Provide full
information, using separate typed sheets as necessary.  List  Sub-Contractor, Supplier, and Manufacturer,
with name address, and telephone number of responsible principal.

END OF SECTION



WPE# BR19050 SDSTA Headframes Security Lead, SD

SELECTIVE DEMOLITION FOR ELECTRICAL 260505 - 1

SECTION 260505 - SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections and
drawings or as required to complete work.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated on contract documents.

B. Verify that abandoned wiring and equipment serve only abandoned facilities.

C. Demolition drawings are based on casual field observation and existing record documents.

D. Report discrepancies to Architect/Engineer before disturbing existing installation.

E. Beginning of demolition means installer accepts existing conditions.

F. An attempt has been made to show all relevant devices and branch circuits. The electrical contractor shall
visit the site to verify devices not shown, extent of conduit, boxes etc, & routings. All devices need to be
removed in the demolition area unless noted on the drawings.

G. It is mandatory that the existing buildings remain in continuous and non-interrupted operation during
remodeling/altering of the existing building. The specific area(s) being remodeled/altered at any
scheduled time are obviously exclusive of the statement. Services to existing building shall be kept on
continuous operation including power, lighting, telephone, fire alarm, etc.  Any absolutely necessary
interruption of these services to accomplish project construction shall be held to a minimum, arranged
with the Owner through the general contractor two (2) weeks in advance. Temporary services shall be
furnished and installed where necessary to accomplish this purpose. Temporary systems shall be removed
only after new permanent services are installed, fully operational, tested and compliant.

H. Electrical Contractor shall refer to architectural drawings to familiarize himself with extent of
alteration/remodeling work and more specifically note where new partitioning is being installed, where
existing partitioning is being removed, where ceilings are being removed and or replaced, etc.

I. If existing devices to be reused, provide all necessary conduit, wire, and terminations between devices
and head end panels i.e. new fire alarm devices (smoke detectors, heat detectors, pull stations, alarm
horns, remote annunciators, etc.) and new fire alarm panel.  Any existing switches or receptacles that are
relocated shall be replaced by new.
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J. If existing conduit is allowed to be reused it shall be supported per NEC and these specifications.  Field
verify the existing conditions prior to bidding.

3.2 PREPARATION

A. Owner personnel will identify any existing conduit and electrical equipment that is to remain in place. 
Coordinate with Owner personnel.

B. Services to areas not within the demolition/remodel areas shall be maintained.

C. Disconnect electrical systems in walls, floors, and ceilings to be removed.

D. Coordinate utility service outages with utility company.

E. Coordinate service outages with owner.  Temporary connections of power, telephone, and data to external
buildings must be completed before modifications of those systems occur.

F. All required service and utility outages shall be scheduled in advance, and approved by School District in
writing in advance.

G. Provide temporary wiring and connections to maintain existing systems in service during construction. 
When work must be performed on energized equipment or circuits, use personnel experienced in such
operations.

H. Existing Electrical Services:  Maintain existing systems in service.

I. Existing Electrical Service:  Maintain existing system in service throughout the project.

1. Obtain permission from Owner at least 96 hours before partially or completely disabling system.

J. Existing Fire Alarm System:  Maintain existing system throughout the project.

1. When necessary to tie into existing system, Contractor shall coordinate tie in with Owner.  Campus
wide fire alarm system must be maintained at all times.  In the event the fire alarm system must be
taken down for a period of time, the Contractor shall provide personnel to provide fire watch for
entire period of down time.

K. Existing Telephone, Data, and Television Systems:  Maintain existing systems in service.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances regulated
under the Federal Toxic Substances Control Act (TSCA) in accordance with applicable federal, state, and
local regulations. Applicable equipment and materials include, but are not limited to:

1. PCB-containing electrical equipment, including transformers, capacitors, and switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge (HID),
arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, and
incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
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C. Systems to be relocated, extended, or modified include, but are not limited to (not all may apply)
telephone, data, fire alarm, P/A, intercom, security, nurse call, etc.  All systems shall be re-tested to
ensure functionality.  Testing shall be by vendors for proper certifications of operation.

D. Remove abandoned wiring to source of supply.

E. If existing systems supporting/mounting methods are removed support/remount as required to meet the
specifications for new.

F. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes.  Cut
conduit flush with walls and floors, and patch surfaces.

G. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit servicing them
is abandoned and removed.  Provide blank cover for abandoned outlets that are not removed.

H. Disconnect and remove abandoned panelboards and distribution equipment.

I. Disconnect and remove electrical devices and equipment serving utilization equipment that has been
removed.

J. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other accessories.

K. Repair adjacent construction and finishes damaged during demolition and extension work.

L. Maintain access to existing electrical installations that remain active.  Modify installation or provide
access panel as appropriate.

M. Maintain access to existing electrical installations which remain active.  Modify installation or provide
access panel as appropriate.  For instance, if new hard ceilings are installed relocate junction boxes as
required to maintain accessibility or provide access panels.  Contractor shall field verify existing
conditions, this shall include: conduit routing, junction box locations, surface/recessed applications,
vertical height of components, seal-offs, etc.  Documents will not indicate all the details of the electrical
system, only main components & devices.

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

O. Except where otherwise shown or noted on drawing - "to be retained, relocated" or hereinafter noted, all
existing electrical equipment and material in areas to be remodeled/altered shall be removed where they
interfere with proposed new construction  and or interfere with proposed usage of space by owner as
follows:

1. Remove any conduits protruding above finished floor, cap and finish over with floor material to
match existing.

2. Remove all light fixtures, receptacles, switches, etc., as indicated, and associated wiring.

P. Remove all surface mounted conduit/boxes and their associated wiring. Remove all concealed raceways,
boxes and wiring from partitions being demolished.  Remove all existing wiring/cabling from all existing
concealed raceways in partitions that are to remain relating to demolished devices.

Q. In remodeled/altered areas any feeders, conduits, branch circuits, signal and telephone circuits, etc.
Passing through the remodeled areas to serve (or be served from) existing adjacent, remote, or
surrounding areas that are to remain, shall be retained and kept operational and shall be rerouted in all
cases where they interfere with any new work or usage to be accomplished in the remodeled area.
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R. Where devices are omitted from present branch circuits, the remaining devices shall be re-wired, if
needed and as required, to remain on their respective circuits and in operating condition.  Re feed from
nearest panel or replacement panel.  Where possible, electrical contractor may use existing branch circuit
conduit, but new circuit wiring will need to be pulled.  If existing circuiting is not available in the area of
the electrical load, provide a new circuit from the panelboard servicing the area. Where practical,
contractor will be allowed to reuse existing wiring, provided that it matches required color code.  If
contractor elects to exercise this option, he shall warrant used wire as new

S. All wiring (power, lighting) not reused for remodeling areas, shall be completely removed back to
associated panels.  Empty boxes and conduits shall be removed beyond remodeled area (above ceiling).

T. Extend existing installations using existing materials where practical, and providing new materials and
methods compatible with existing electrical installations. Refer to specific notes on the drawings.

3.4 SALVAGE ITEMS

A. Salvage items to be returned to owner shall include, but are not limited to, fire alarm equipment, clocks,
clock equipment, dimmers, dimming equipment (not reused), panelboards, circuit breakers, hand dryers,
and door closers.

B. The Owner shall have salvage rights for existing equipment and wire removed and not reused.  If owner
does not wish to keep this equipment, it shall become Contractor's property and be removed from the site,
unless otherwise specified or shown.

C. Disposal of all electrical items (fluorescent lamps, fluorescent ballasts, HID lamps, HID ballasts,
transformers, etc.) shall be done in full compliance with all applicable local, county, state, and federal
requirements.  This Contractor shall bear all costs (fees, permits, etc.) associated with these disposal
requirements.

D. Check with owner prior to removal of all items.

E. Items shall not be damaged during removal.

F. Deliver to the Owner all salvage items to be retained by owner.  Deliver to owner determined site within
the city limits.

G. The Owner shall have the first choice to accept existing devices being removed.  Do not relocate existing
devices - provide new unless otherwise noted.

H. Salvage items to be returned to Owner shall be as specifically noted on the drawings.

I. All demolition materials not scheduled to be salvaged shall become the Contractor's property, and shall
be removed from the site and legally disposed of by or through the contractor.

3.5 CLEANING AND REPAIR

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

B. Panelboards:  Provide typed circuit directory showing revised circuiting arrangement.

C. Electrical contractor shall be responsible for his own demolition, removal, capping, storing, abandoning,
disconnecting, relocating and reconnection of existing electrical equipment and material. All cutting,
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patching, repairing, replacement and refinishing, shall match the existing construction as nearly as
possible.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.

B. Wiring connectors.

C. Electrical tape.

D. Wire pulling lubricant.

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements for grounding
conductors and grounding connectors.

B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.3 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011 (Reapproved 2017).

C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2014).

D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy; 2009.

G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2017.

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

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

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

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

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

M. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, Including All
Revisions.
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N. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections with
the actual conductors to be installed, including adjustments for conductor sizes increased for
voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations suitable
for use with the conductors to be installed.

3. Notify Architect/Engineer of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.5 SUBMITTALS

A. No submittals are required for this specification section.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

1.7 DELIVERY, STORAGE, AND HANDLING

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

1.8 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than 14
degrees F (-10 degrees C), unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding with work.

PART 2  PRODUCTS

2.1 CONDUCTOR AND CABLE APPLICATIONS

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

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.
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E. Service entrance cable is not permitted.

F. Armored cable is not permitted.

G. Metal-clad cable is not permitted.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

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

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

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

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

F. Conductors for Grounding and Bonding:  Also comply with Section 260526.

G. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors
complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise indicated.

H. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.
a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet (23 m):  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet (46 m):  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet (46 m):  10 AWG, for voltage drop.
4) Feeders conductors shall be sized for a maximum voltage drop of 3% at design load.
5) Branch circuit conductors shall be sized for a maximum voltage drop of 5% at design

load.
6) This contractor shall derate conductor ampacity in areas of high ambient temperature per

the NEC.
7) Provide a separate neutral for each phase wire - NO SHARED NEUTRALS.  This

applies to single phase circuits only.
8) Provide additional derating per NEC tables 310-16 through 310-31 note 8 for all home

runs with more than 3 current carrying conductors in a reaceway.

2. Control Circuits:  14 AWG.

I. Conductor Color Coding:

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

2. Color Coding Method:  Integrally colored insulation.

3. Color Code:
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a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
d. Travelers for 3-Way and 4-Way Switching:  Pink.
e. For modifications or additions to existing wiring systems, comply with existing color code

when existing code complies with NFPA 70 and is approved by the authority having
jurisdiction.

f. For control circuits, comply with manufacturer's recommended color code.

2.3 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1. Copper Building Wire:
a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation; _____:  www.generalcable.com/#sle.
d. Southwire Company:  www.southwire.com/#sle.
e. Or Equal.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2.

2.4 WIRING CONNECTORS

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

B. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression
connectors.
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C. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations designed
for terminal lugs.

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

3. Where over-sized conductors are larger than the equipment terminations can accommodate, provide
connectors suitable for reducing to appropriate size, but not less than required for the rating of the
overcurrent protective device.

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

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections to
terminal screws.

7. Conductors for Control Circuits:  Use crimped terminals for all connections.

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with conductors
without stripping insulation.

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for standard
applications and 302 degrees F (150 degrees C) for high temperature applications; pre-filled with sealant
and listed as complying with UL 486D for damp and wet locations.

G. Mechanical Connectors:  Provide bolted type or set-screw type.

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

I. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.

1. For the connection to any of the following:  utility transformer, exterior transformer, transition
cabinet, or padmount transformer, provide long barrel, 2 hole NEMA spaced, tin  plated copper
compression connectors with hot dipped galvanized or stainless steel hardware consisting of 1/2
inch bolts, washers, lock washers, and nuts.

2. Engineer to witness installation - schedule accordingly.  With engineer approval photographs may
be provided in lieu of engineer oversight.  Coordinate required photos with engineer.

2.5 WIRING ACCESSORIES

A. Electrical Tape:

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as
complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F (105 degrees C).

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with UL
510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and sunlight;

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3005
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conformable for application down to 0 degrees F (-18 degrees C) and suitable for continuous
temperature environment up to 221 degrees F (105 degrees C).

3. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-weather
vinyl backing; minimum thickness of 90 mil (2.3 mm).

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

C. All permanent splices shall be made with compression type connectors.  Split bolts shall not be permitted
except for temporary wiring.

D. Solderless Pressure Connectors:

1. Scotch lok brand not acceptable.

E. Splices and taps shall be approved by owner & engineer prior to installation.  When allowed for
conductor sizes No. 6 and larger splicing shall be compression with heat shrink insulation.

F. Where a circuit passes through an outlet box and is tapped, all leads should be pigtailed out to the wiring
device, including the equipment ground wire.  This prevents loss of neutral or ground during maintenance
work.

G. All underground splices shall be waterproof/watertight.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

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

3.2 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.3 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact routing required.

3. Arrange circuiting to minimize splices.
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4. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location
indicated.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-limited
circuits in accordance with NFPA 70.

6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as separate,
combining them together in a single raceway is permitted, under the following conditions:
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated neutral

conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors among up
to three single phase branch circuits of different phases installed in the same raceway is not
permitted.  Provide dedicated neutral/grounded conductor for each individual branch circuit.

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

C. Perform work in accordance with NECA 1 (general workmanship).

D. Installation in Raceway:

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

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

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

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

E. Paralleled Conductors:  Install conductors of the same length and terminate in the same manner.

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

1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do
not provide support from ceiling grid or allow conductors and cables to lay on ceiling tiles.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds permissible limits.

G. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.

H. Where conductors are installed in enclosures for future termination by others, provide a minimum of 5
feet (1.5 m) of slack.

I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment enclosures.

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors inside
enclosures in accordance with NFPA 70.

K. Make wiring connections using specified wiring connectors.
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1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make splices in
conduit bodies or wiring gutters.

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

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, and
other contaminates. Do not use wire brush on plated connector surfaces.

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

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

L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the
application, with insulation and mechanical strength at least equivalent to unspliced conductors.

M. Insulate ends of spare conductors using vinyl insulating electrical tape.

N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally colored
insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of tape at each
termination and at each location conductors are accessible.

O. Identify conductors and cables in accordance with Section 260553.

P. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 26 0010.

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

R. Route wire and cable as required to meet project conditions.

1. Wire and cable routing indicated is approximate unless dimensioned.

2. Where wire and cable destination is indicated and routing is not shown, determine exact routing and
lengths required.

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

S. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature
rise.

3.4 FIELD QUALITY CONTROL

A. See Section 26 0010 - General Provisions, for additional requirements.

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

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

E. Grounding and bonding components, including grounding electrodes and conductors, equipment
grounding conductors, and bonding to complete grounding system consisting of:

1. Metal underground water pipe.

2. Metal frame of building

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Additional requirements for
conductors for grounding and bonding, including conductor color coding.

B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

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

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

1.4 PERFORMANCE REQUIREMENTS

A. Grounding system Resistance:  5 ohms maximum.

1.5 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.

2. Coordinate the work with other trades to provide steel reinforcement complying with specified
requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.
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B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

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

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

E. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose specified
and indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

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

B. Unless specifically indicated to be excluded, provide all required components, conductors, connectors,
conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete grounding and bonding
system.

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

D. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:

1. Provide grounding electrode system for each separate building or structure.

2. Provide equipment grounding conductor routed with supply conductors.

3. For each disconnecting means, provide grounding electrode conductor to connect equipment ground
bus to grounding electrode system.

4. Do not make any connections and remove any factory-installed jumpers between neutral (grounded)
conductors and ground.

E. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:
a. Transformers (except autotransformers such as buck-boost transformers).
b. Uninterruptible power supplies (UPS), when configured as separately derived systems.
c. Generators, when neutral is switched in the transfer switch.
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2. Provide grounding electrode conductor to connect derived system grounded conductor to nearest
effectively grounded metal building frame. Unless otherwise indicated, make connection at neutral
(grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal building
frame and nearest metal water piping in the area served by the derived system, where not already
used as a grounding electrode for the derived system. Make connection at same location as
grounding electrode conductor connection.

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

5. Where the source and first disconnecting means are in separate enclosures, provide supply-side
bonding jumper between source and first disconnecting means.

F. Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and other normally
non-current-carrying conductive materials enclosing electrical conductors/equipment or likely to
become energized as indicated and in accordance with NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit raceway. Do
not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment grounding
conductor proportionally in accordance with NFPA 70.

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

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus
only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

G. Communications Systems Grounding and Bonding:

1. Provide intersystem bonding termination at service equipment or metering equipment enclosure and
at disconnecting means for any additional buildings or structures in accordance with NFPA 70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each communications
room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required.
b. Raceway Size:  3/4 inch (21 mm) trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4 by 2 by 12 inches (6 by 50 by 300 mm) unless otherwise indicated or

required.
d. Ground Bar Mounting Height:  18 inches (450 mm) above finished floor unless otherwise

indicated.

2.2 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
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2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:

1. Use insulated copper conductors unless otherwise indicated.

2. Factory Pre-fabricated Bonding Jumpers:  Furnished with factory-installed ferrules; size braided
cables to provide equivalent gage of specified conductors.

C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors and items
to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground, concealed and
other inaccessible connections.
a. Exceptions:

1) Use mechanical connectors for connections to electrodes at ground access wells.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic
welded connections for accessible connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.

D. Ground Bars:

1. Description:  Copper rectangular ground bars with mounting brackets and insulators.

2. Size:  As indicated.

3. Holes for Connections:  As indicated or as required for connections to be made.

2.3 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors (for indoor locations only):  Bronze

1. Product by O.Z. Gedney or equivalent

B. Exothermic Connections:

1. Product by Cadweld or equivalent.

C. Wire:  Stranded copper.

D. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.  Minimum #2/0 bare copper
interconnecting ground conductors.

PART 3  EXECUTION

3.1 EXAMINATION

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

B. Verify that field measurements are as indicated.

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

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

3.2 INSTALLATION

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

B. Perform work in accordance with NECA 1 (general workmanship).

C. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without cutting,
nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into
connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and contact
surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the items to be
connected in accordance with manufacturer's recommendations.

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

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

D. Identify grounding and bonding system components in accordance with Section 260553.

E. Bond together each metallic raceway (2" and larger) , pipe, duct and other metal object entering
equipment enclosures.  Use 2 AWG bare copper conductor per NEC.

F. General: Install electrical grounding systems where shown, in accordance with applicable portions of
NEC, with NECA's “Standard of Installation”, and in accordance with recognized industry practices to
ensure that products comply with requirements and serve intended functions.

1. Neutral conductors, cable shields, metallic conduits, cable terminations, junction boxes, and other
non-current-carrying metallic parts of equipment shall be grounded.

2. Equipment frames of metal-enclosed equipment, medium-voltage cable shields at cable joints and
terminations, metal splice boxes, and other non-current-carrying metal items, shall be grounded
unless otherwise indicated.  Connections to earth shall be made in the same manner as required for
neutral grounding.  Equipment operating at more than 750 volts to ground shall be provided with
grounds separate from secondary neutral grounds.

3. Coordinate with other electrical work as necessary to interface installation of electrical grounding
system with other work.

4. Install clamp-on connectors only on thoroughly cleaned metal contact surfaces, to ensure electrical
conductivity and circuit integrity.

G. Equipotential Ground Plane: Bond concrete floor reinforcement and all exposed metal parts per NEC
547.10.

H. Provide bonding to meet requirements described in Quality Assurance.
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I. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder and branch
circuit.  Terminate each end on suitable lug, bus, or bushing.

J. Equipment Grounding Conductor:  Provide separate, insulated copper equipment grounding conductor in
all of the following runs listed below. Terminate each end on suitable lug, bus, or bushing. Where ground
conductors are specified or required, conduit sizes shall be increased as necessary to meet the NEC
conduit fill requirements.

1. All new feeders.

2. All new feeders run in existing raceways.

3. All raceways for receptacle circuits, including special power receptacles.

4. All surface raceways and multi-outlet assemblies containing power receptacle devices (i.e.
Wiremold).

5. All feeds to light fixtures.

6. All motor feeders and branch circuits.

7. All flexible metal conduit.

8. All non-metallic raceways containing power conductors.

K. Terminate each end of equipment ground conductors in an approved lug or bus or bushing.

L. In general, equipment ground conductors are not indicated on the plans. Where ground conductors are
required, conduit sizes shall be increased as required to comply with NEC conduit fill requirements.

3.3 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the previous
48 hours does not constitute normally dry conditions.

C. Investigate and correct deficiencies where measured ground resistances do not comply with specified
requirements.

D. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, and other
electrical work.

B. Conduit and equipment supports.

C. Anchors and fasteners.

D. For communication cabling, see also specific sections.

1.2 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Concrete equipment pads.

B. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment requirements for
conduits.

C. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment requirements for
boxes.

D. Section 265100 - Interior Lighting:  Additional support and attachment requirements for interior
luminaires.

E. Section 265600 - Exterior Lighting:  Additional support and attachment requirements for exterior
luminaires.

F. Section 27 1020 - Cabling for Voice/Data Systems-CAT 6

1.3 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware;
2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 2015.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

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

G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.
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1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and components
to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required for
installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at the
installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other potential
conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as
necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended, where
applicable.

3. Where support and attachment component types and sizes are not indicated, select in accordance
with manufacturer's application criteria as required for the load to be supported with a minimum
safety factor of 25%. Include consideration for vibration, equipment operation, and shock loads
where applicable.

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

5. Steel Components:  Use corrosion resistant materials suitable for the environment where installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be supported.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
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1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.

2. Conduit Clamps:  Bolted type unless otherwise indicated.

3. Manufacturers:
a. Cooper Crouse-Hinds, a division of Eaton Corporation:  www.cooperindustries.com.
b. Erico International Corporation:  www.erico.com.
c. O-Z/Gedney, a brand of Emerson Industrial Automation:  www.emersonindustrial.com.
d. Thomas & Betts Corporation:  www.tnb.com.
e. Or equal.

C. Steel Spring Clips:

1. Product:  Caddy or equivalent.

2. Use only in concealed locations (i.e. above ceilings, within walls, etc.)

D. Supports:  Fabricated of structural steel or formed steel members; galvanized or painted, as required.

E. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.

F. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel (strut) and
associated fittings, accessories, and hardware required for field-assembly of supports.

1. Comply with MFMA-4.

2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled as
complying with UL 5B.

3. Channel Material:
a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch (2.66 mm).

5. Minimum Channel Dimensions:  1-5/8 inch (41 mm) width by 13/16 inch (21 mm) height.

6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com.
b. Thomas & Betts Corporation:  www.tnb.com.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com.
d. Or equal.

G. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports:  1/2 inch (13 mm) diameter.
b. Busway Supports:  1/2 inch (13 mm) diameter.
c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch (6 mm) diameter.
d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch (10 mm) diameter.
e. Trapeze Support for Multiple Conduits:  3/8 inch (10 mm) diameter.
f. Outlet Boxes:  1/4 inch (6 mm) diameter.
g. Luminaires:  1/4 inch (6 mm) diameter.

H. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types
indicated for the specified applications.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M


WPE# BR19050 SDSTA Headframes Security Lead, SD

HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

260529 - 4

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

4. Hollow Masonry:  Use toggle bolts.

5. Hollow Stud Walls:  Use toggle bolts.

6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

7. Sheet Metal:  Use sheet metal screws.

8. Wood:  Use wood screws.

9. Plastic and lead anchors are not permitted.

10. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically designed to
be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

11. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC Evaluation
Service, LLC (ICC-ES) for compliance with applicable building code.

12. Manufacturers - Mechanical Anchors:
a. Hilti, Inc:  www.us.hilti.com.
b. ITW Red Head, a division of Illinois Tool Works, Inc:  www.itwredhead.com.
c. Powers Fasteners, Inc:  www.powers.com.
d. Simpson Strong-Tie Company Inc:  www.strongtie.com.
e. Or equal.

PART 3  EXECUTION

3.1 INSTALLATION

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

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) evaluation
report conditions of use where applicable.

D. Install hangers and supports as required to adequately and securely support electrical system components,
in a neat and workmanlike manner, as specified in NECA 1.

1. Do not drill or cut structural members, unless specifically approved in writing by Structural
Engineer.

E. Rigidly weld support members or use hexagon-head bolts to present neat appearance with adequate
strength and rigidity.  Use spring lock washers under all nuts.

F. Install surface-mounted cabinets and panelboards with minimum of four anchors.

G. In wet and damp locations, use steel channel supports to stand cabinets and panelboards 1 inch (25 mm)
off wall.
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H. All supports shall be securely positioned to the structure, not equipment or ceiling tile supports. 
Coordinate structure load capabilities with General Contractor.

I. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow
partitions.

J. Provide independent support from building structure. Do not provide support from piping, ductwork, or
other systems.

K. Unless specifically indicated or approved by Architect, do not provide support from suspended ceiling
support system or ceiling grid.

L. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

M. Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer.

N. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support
equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow stud
walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to
provide space between equipment and mounting surface.

4. Use metal channel (strut) mounted securely to walls to support surface-mounted panelboards and
disconnects.

5. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch (80 mm) high
concrete pad constructed in accordance with Section 033000.

6. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its own
weight for support.

O. Conduit Support and Attachment:  Also comply with Section 260533.13.

P. Box Support and Attachment:  Also comply with Section 260533.16.

Q. Interior Luminaire Support and Attachment:  Also comply with Section 265100.

R. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage during
concrete pour.

S. Secure fasteners according to manufacturer's recommended torque settings.

T. Remove temporary supports.

3.2 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect support and attachment components for damage and defects.
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C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer.
Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 260533.13 - CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Intermediate metal conduit (IMC).

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

D. Flexible metal conduit (FMC).

E. Liquidtight flexible metal conduit (LFMC).

F. Electrical metallic tubing (EMT).

G. Rigid polyvinyl chloride (PVC) conduit.

H. Reinforced thermosetting resin conduit (RTRC).

I. Conduit fittings.

J. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.

B. Section 26 00 50 - Firestopping.

C. Section 260526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.

D. Section 260529 - Hangers and Supports for Electrical Systems.

E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

F. Section 271020 - Cabling for Voice/Data Systems - CAT 6 & Fiber Optic.

G. Section 281315 - Security and Database Management System.

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2015.

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC); 2005.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
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E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.

F. NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit; 2004.

G. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2003.

H. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing,
and Cable; 2014.

I. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit; 2018.

J. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.

K. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 2016.

L. NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series; 2015.

M. NEMA TC 14.AG - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings; 2015.

N. NEMA TC 14.BG - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings; 2015.

O. NEMA TC 14.XW - Extra Heavy Wall Aboveground Reinforced Thermosetting Resin Conduit (RTRC)
and Fittings; 2015.

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

Q. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

R. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

S. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current Edition,
Including All Revisions.

T. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.

U. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

V. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition, Including
All Revisions.

W. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

X. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

Y. UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings; Current Edition,
Including All Revisions.

Z. UL 2515 - Aboveground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings; Current Edition,
Including All Revisions.

AA. UL 2515A - Standard for Supplemental Requirements for Extra Heavy Wall Reinforced Thermosetting
Resin Conduit (RTRC) and Fittings; Current Edition, Including All Revisions.
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1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment and
other potential conflicts installed under other sections or by others.

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

4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity of the
roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete between
outlet, junction and splicing points.

1.5 SUBMITTALS

A. There are no shop drawing submittals required for this section.

B. Project Record Documents:  Accurately record actual routing of conduits 2 inches (51 mm) or larger.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

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

B. Protect PVC conduit from sunlight.

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

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

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

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

C. Underground:

1. Under Slab on Grade:  Use thinwall non-metallic conduit.

2. Exterior, Direct-Buried:  Use PVC-coated galvanized steel rigid metal conduit or rigid PVC
conduit.

3. Where conduit passes through concrete:  Use PVC-coated galvanized steel rigid metal conduit.

4. Where rigid polyvinyl (PVC) or thin wall polyvinyl (PVC) is placed underground, use PVC-coated
galvanized steel rigid metal conduit elbows or [reinforced thermosetting resin conduit (RTRC)
elbows] for bends to turn up and use PVC-coated galvanized steel rigid metal conduit to extend to 2
inches above grade.  Use galvanized steel rigid metal conduit once above grade.

5. Where rigid polyvinyl (PVC) conduit is provided, use PVC-coated galvanized steel rigid metal
conduit elbows or reinforced thermosetting resin conduit (RTRC) elbows for bends.

6. Where steel conduit emerges from concrete into soil, use corrosion protection tape to provide
supplementary corrosion protection for a minimum of 4 inches (100 mm) on either side of where
conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

7. Through floor risers shall be rigid metal conduit.

8. Minimum Size:  3/4 inch (19 mm).

D. Embedded Within Concrete:

1. Within Slab on Grade:  Not permitted.

2. Within Slab Above Ground:  Not permitted.

E. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT).

F. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).

G. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).

H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit or intermediate metal conduit
(IMC).

1. Liquid tight conduit with liquid tight fittings shall be used in pump rooms, kitchens, wells, sump
pits, transformer connections, and other areas of moisture content

I. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT).

J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or intermediate
metal conduit (IMC).

1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet (2.4 m), except within electrical and communication rooms or

closets.
b. Where exposed below 20 feet (6.1 m) in headframe, warehouse, shop, storage, and tunnels.

K. Exposed, Exterior:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or
PVC-coated galvanized steel rigid metal conduit.
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L. Concealed, Exterior, not embedded in Concrete or in Contact With Earth:  Use galvanized steel rigid
metal conduit.

M. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet (1.8 m).

N. Connections to Vibrating Equipment:

1. Dry Locations:  Use liquidtight flexible metal conduit.

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.

3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated.

4. Vibrating equipment includes, but is not limited to:
a. Transformers.
b. Motors.

O. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.

2.2 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only where they
comply with specified requirements, are free from corrosion, and integrity is verified by pulling a mandrel
through them.

B. Communications Systems Conduits:  Also comply with Section 271020.

C. Security Sysetem Conduits:  Also comply with Section 281315.

D. Fittings for Grounding and Bonding:  Also comply with Section 260526.

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

F. Provide products listed, classified, and labeled as suitable for the purpose intended.

G. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  1/2 inch (16 mm) trade size.

2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.

3. Minimum Size:  data/voice/security conduits - 3/4 inch unless noted otherwise under specific
section or noted on plans.

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

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:  Republic Steel Company, Youngstown, Triangle, Allied, Wheatland, or approved
equivalent.

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

https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20C80.1
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C. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

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

4. All connectors shall have insulated throats.

2.4 INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI
C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.

2. Material:  Use steel or malleable iron.

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

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

A. Manufacturers: Allied, Robroy Industries or approved equivalent.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl chloride
(PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL 6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm).

D. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.

2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.

3. Material:  Use steel or malleable iron.

4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm).

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum thickness of
15 mil (0.38 mm).

2.6 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC, Electri-flex, International Metal Hose.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20C80.6
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20C80.6
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20C80.6
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B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as
complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. All connectors shall have insulated throats.

2.7 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers: Anaconda, Liquatite, or Electri-Flex or approved equivalent.

1. AFC, Electri-flex, International Metal Hose.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit listed
and labeled as complying with UL 360.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. All connectors shall have insulated throats.

2.8 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. AFC, Electri-flex, International Metal Hose.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed
and labeled as complying with UL 797.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.

4. All connectors shall have insulated throats.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20C80.6
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2.9 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:  Cantex, Carlon, Triangle, Johns-Manville or approved equivalent.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and
listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule 80 where
subject to physical damage; rated for use with conductors rated 90 degrees C.

C. Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with UL
651; material to match conduit.

D. Provide equipment grounding conductor.  Adjust conduit size accordingly.

2.10 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC)

A. Manufacturers:

1. Champion Fiberglass, Inc; ______: www.championfiberglass.com.

2. FRE Composites; ______: www.frecompositesinc.com

3. United Fiberglass of America, Inc; ______: www.unitedfiberglass.com

B. Description:  NFPA 70, Type RTRC reinforced thermosetting resin conduit complying with NEMA TC
14 (SERIES).

1. Belowground (BG) RTRC:  Comply with NEMA TC 14.BG and list and label as complying with
UL 2420.

C. Supports:  Per manufacturer's recommendations.

D. Fittings:  Same type and manufacturer as conduit to be connected.

1. Cement- and Water-Tight Joints:  Use adhesive and manufacturer's standard gaskets.

2.11 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil (0.51 mm).

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

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

D. Epoxy Adhesive for RTRC Conduit and Fittings:  As recommended by manufacturer of conduit and
fittings to be installed.

E. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force (890 N).

F. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.
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G. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the conduits to be
installed.

1. Provide sealed fittings in conduits transitioning from conditioned areas to non-conditioned areas.

2. Seal conduits that route from inside to outside building.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

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

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

3.2 INSTALLATION

A. At contractor's option, existing conduit in remodeled areas may be reused for new branch circuits and
feeders where practical, and as noted on the plans. Existing conduits shall meet all requirements for new
conduit as specified herein, and shall be warranted as new by the contractor.

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

C. Perform work in accordance with NECA 1 (general workmanship).

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

E. Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.

F. Install intermediate metal conduit (IMC) in accordance with NECA 101.

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

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

I. Install nonmetallic conduit in accordance with manufacturer's instructions.

1. For all nonmetallic conduit runs 2 inch trade size and larger, all sweeps shall be of galvanized rigid
construction. If sweeps are underground, sweeps shall be PVC coated rigid steel or fiberglass..

J. Cut conduit square using saw or pipecutter; de-burr cut ends.

K. Bring conduit to shoulder of fittings; fasten securely.
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L. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic conduit dry
and clean before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow joint to
cure for 20 minutes, minimum.

M. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet locations.

N. Install no more than equivalent of three 90 degree bends between boxes. Use conduit bodies to make
sharp changes in direction, as around beams. Use hydraulic one shot bender to fabricate bends in metal
conduit larger than 2 inch (50 mm) size. Runs that require more than three 90 degree bends shall be
brought to the attention of the Engineer.

O. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.

P. Provide suitable pull string in each empty conduit except sleeves and nipples.

Q. Use suitable caps to protect installed conduit against entrance of dirt and moisture.

R. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact routing required.

3. Conceal all conduits unless specifically indicated to be exposed.

4. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

5. Conduits installed underground may be routed in the shortest possible manner unless otherwise
indicated. Route all other conduits parallel or perpendicular to building structure and surfaces,
following surface contours where practical.

6. Arrange conduit to maintain adequate headroom, clearances, and access.

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

8. Arrange conduit to provide no more than 150 feet (46 m) between pull points.

9. Route conduits above water and drain piping where possible.

10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing fittings
where moisture may collect.

11. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other systems.

12. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. This
includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

13. Group parallel conduits in the same area together on a common rack.
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14. Service conduits for basement gear (below grade) shall enter the building outside the footprint of
the gear, shall be routed with conduits sloping up from the transformer, and shall have a pull box
with sweep holes located outside gear footprint. Bottom entry is not acceptable.

15. Provide conduits and junction boxes at each door frame opening for door position switch(es); card
reader; electrified hardware; etc per details on plans.  For information related to electrified
hardware and its' associated power supply refer to Section 08710.

16. Conduit shall be installed as high as possible & up in joist space as tight to structure or deck as
NEC allows.  Verify with architect, engineer, & other trades for mounting height and routing of
conduits prior to installation.

17. Route exposed conduit parallel and perpendicular to walls.

18. Route conduit installed above accessible ceilings parallel and perpendicular to walls.

19. Route conduit under slab, and underground from point-to-point.

20. No conduit shall be run within concrete slabs unless specifically noted otherwise.

21. Maintain adequate clearance between conduit and piping.

22. Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures exceeding
104 degrees F (40 degrees C).

S. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 260529 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do
not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide space

between conduit and mounting surface.

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

6. Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory conduit
clamps to support multiple parallel suspended conduits.

7. Use of spring steel conduit clips for support of conduits is not permitted.

8. Use of wire for support of conduits is not permitted.

9. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply with the
most stringent requirements.

10. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary
supports.

11. Arrange supports to prevent misalignment during wiring installation.

12. Group related conduits; support using conduit rack.  Construct rack using steel channel ; provide
space on each for 25 percent additional conduits.
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T. Connections and Terminations:

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

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings
or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid into
connectors.

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

6. Where spare conduits stub up through concrete floors and are not terminated in a box or enclosure,
provide threaded couplings equipped with threaded plugs set flush with finished floor.

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

8. Secure joints and connections to provide maximum mechanical strength and electrical continuity.

U. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and grade beams,
without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

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

4. Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible point to prevent
entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings and curbs
where possible to minimize roofing system penetrations. Where penetrations are necessary, seal as
indicated or as required to preserve integrity of roofing system and maintain roof warranty. Include
proposed locations of penetrations and methods for sealing with submittals.
a. Sealing shall be rubber boot system.  Caulking around opening only is not acceptable.

8. Provide metal escutcheon plates for conduit penetrations exposed to public view.

9. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 078400 and/or Section 26 0050

10. Where conduits pass through exterior walls or roofs, Contractor shall seal penetrations with
materials outlined in Section 07 9200.

11. Where conduits pass through smoke or fire rated walls Contractor shall seal penetrations with
appropriate smoke and/or fire rated materials as outlined in Section 07 8400 and/or Section 26
0050.

V. Underground Installation:
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1. Provide trenching and backfiling in accordance with Section 26 05 10 Trenching for Site Utilities.

2. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior:  24 inches (610 mm).
b. Under Slab on Grade:  12 inches (300 mm) to bottom of slab.

3. Provide underground warning tape in accordance with Section 260553 along entire conduit length
for service entrance where not concrete-encased.

W. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous (classified) locations,
provide sealing fittings located as indicated or in accordance with NFPA 70.

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

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit installed
above ground to compensate for thermal expansion and contraction.

3. Where calculated in accordance with NFPA 70 for reinforced thermosetting resin conduit (RTRC)
conduit installed above ground to compensate for thermal expansion and contraction.

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

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

1. Where conduits pass from outdoors into conditioned interior spaces.

2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

Z. Provide pull string in all empty conduits and in conduits where conductors and cables are to be installed
by others. Leave minimum slack of 12 inches (300 mm) at each end.

AA. Provide grounding and bonding in accordance with Section 260526.

AB. Identify conduits in accordance with Section 260553.

AC. All conduits to cable trays shall be bonded to the cable tray.

AD. Provide conduit seals where raceway enters the building from underground.  Seal in accordance with
NEC requirements.

AE. Provide suitable fittings to accommodate expansion and deflection where conduit crosses expansion
joints.

AF. Provide grounding bushings on all conduits 2" and larger.

AG. Flexible metal conduit shall not be used in lengths longer then six feet.

3.3 FIELD QUALITY CONTROL

A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer.
Replace components that exhibit signs of corrosion.
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B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or abrasions,
repair in accordance with manufacturer's instructions.

C. Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING

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

3.5 PROTECTION

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

3.6 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 26 0050.

B. Route conduit through roof openings for piping and ductwork wherever possible.  Where separate roofing
penetration is required, coordinate location and installation method with roofing installation

END OF SECTION
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SECTION 260533.16 - BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 cu cm).

C. Wall and ceiling outlet boxes.

D. Pull and junction boxes.

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit length and/or number of bends between
pulling points.

D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

E. Section 262726 - Wiring Devices:

1. Wall plates.

F. Section 271020 - Cabling for Voice/Data Systems - CAT 6 & Fiber Optic.

G. Section 281315 - Security and Database Management System.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

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

F. SCTE 77 - Specification for Underground Enclosure Integrity; 2017.
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G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

I. UL 508A - Industrial Control Panels; 2013.

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

K. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, Including All
Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances for electrical
equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps,
support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed under
other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted
boxes where indicated.

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 SUBMITTALS

A. See Section 26 0010 - General Provisions, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets and enclosures
and boxes for hazardous (classified) locations.

C. Project Record Documents:  Record actual locations for outlet and device boxes, pull boxes, and cabinets
and enclosures.

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

2. Keys for Lockable Enclosures:  Two of each different key.
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1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.1 BOXES

A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by NFPA 70
and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system and to
accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.

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

5. Provide grounding terminals within boxes where equipment grounding conductors terminate.

B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as Junction and
Pull Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or
required; furnish with compatible weatherproof gasketed covers.

3. Use suitable concrete type boxes where flush-mounted in concrete.

4. Use suitable masonry type boxes where flush-mounted in masonry walls.

5. Use raised covers suitable for the type of wall construction and device configuration where
required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 514A.

9. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and weight of
load to be supported; furnished with fixture stud to accommodate mounting of luminaire where
required.

10. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

11. Wall Plates:  Comply with Section 262726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:
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a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

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

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

3.2 INSTALLATION

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

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130,
including mounting heights specified in those standards where mounting heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are indicated or
permitted.

H. Box Locations:

1. Unless dimensioned, box locations indicated are approximate.
a. Adjust box locations up to 10 feet (3m) if required to accommodate intended purpose without

adjustment in contract amount.

2. Locate boxes as required for devices installed under other sections or by others.
a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 262726.
b. Communications Systems Outlets:  Comply with Section 271020.
c. Security System Devices:  Comply with Section 281315.
d. For equipment connected under Section 26 2717.

3. Locate boxes so that wall plates do not span different building finishes.

4. Locate boxes so that wall plates do not cross masonry joints.

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location at
different mounting heights, install along a common vertical center line.
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6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide minimum 6
inches (150 mm) horizontal separation unless otherwise indicated.

7. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls back-to-back;
provide minimum 24 inches (610 mm) horizontal separation.

8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire resistance will
not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide minimum

24 inches (610 mm) separation where wall is constructed with individual noncommunicating
stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches (0.0103 sq m) or
such that the total aggregate area of openings exceeds 100 square inches (0.0645 sq m) for any
100 square feet (9.29 sq m) of wall area.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors, and
to limit conduit length and/or number of bends between pulling points in accordance with Section
260533.13.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or approved by the
Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

11. Install in locations as shown on Drawings and approved by owner, and as required for splices, taps,
wire pulling, equipment connections, and as required by NFPA70.

12. Set wall mounted boxes at elevations to accommodate mounting heights as indicated.

13. Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

14. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

15. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

I. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using suitable supports
and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other than boxes
used for fixture support) supported by threaded conduit connections in accordance with NFPA 70.
Do not provide support from piping, ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling support
system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow stud walls.
Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:
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1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that front
edge of box or associated raised cover is not set back from finished surface more than 1/4 inch (6
mm) or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated raised
cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, gypsum,
plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 mm) at the edge of the
box.

L. Install boxes as required to preserve insulation integrity.

M. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds
300 V.

N. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 26 00 50.

O. Close unused box openings.

P. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or
designated for future use.

Q. Provide grounding and bonding in accordance with Section 260526.

R. Identify boxes in accordance with Section 260553.

S. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.

T. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

3.3 ADJUSTING

A. Adjust floor boxes flush with finish flooring material.

B. Adjust flush-mounting outlets to make front flush with finished wall material.

C. install knockout closures in unused box openings.

3.4 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.5 PROTECTION

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

B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Underground warning tape.

E. Warning signs and labels.

F. Field-painted identification of conduit.

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for power
conductors and cables 600 V and less; vinyl color coding electrical tape.

B. Section 260533.13 - Conduit for Electrical Systems.

C. Section 260533.16 - Boxes for Electrical Systems.

D. Section 262200 - Low Voltage Transformers

E. Section 262416 Panelboards

F. Section 262817 - Enclosed Circuit Breakers

G. Section 262818 Enclosed Switches

H. Section 262913 - Enclosed Controllers

I. Section 271020 - Cabling for Voice/Data Systems - CAT 6 & Fiber Optic.

J. Section 281315 - Security and Database Management System.

1.3 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.

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

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2018.

E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.
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1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.5 FIELD CONDITIONS

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

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control equipment
and associated sections, compartments, and components.
a. Panelboards:

1) Identify power source and circuit number. Include location when not within sight of
equipment.

2) Use typewritten circuit directory to identify load(s) served for panelboards with a door.
Identify spares and spaces using pencil.

3) For power panelboards without a door, use identification nameplate to identify load(s)
served for each branch device. Do not identify spares and spaces.

b. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location when not within sight of

equipment.
4) Identify load(s) served. Include location when not within sight of equipment.

c. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight of

equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

d. Enclosed Contactors:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify load(s) and associated circuits controlled. Include location.

2. Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.

3. Available Fault Current Documentation:  Use identification label to identify the available fault
current and date calculations were performed at locations requiring documentation by NFPA 70,
including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.
f. Motor Controller for Multi-Motor and Combination Load Equipment.
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g. Condensing units.
h. Chillers.
i. Heat Pumps.
j. Roof Top Units.
k. Air Handling Units.

4. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for electrical
equipment, such as switchboards, panelboards, industrial control panels, meter socket enclosures,
and motor control centers that are likely to require examination, adjustment, servicing, or
maintenance while energized.
a. Minimum Size:  4 by 4 inches (_____ by _____ mm).
b. Legend:  Include orange header that reads "WARNING", followed by the word message "Arc

Flash and Shock Hazard; Appropriate PPE Required; Do not operate controls or open covers
without appropriate personal protection equipment; Failure to comply may result in injury or
death; Refer to NFPA 70E for minimum PPE requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with NFPA 70.
1) Nominal system voltage.
2) Available fault current.
3) Arc Flash Label - clearing time of overcurrent protective device option not allowed.
4) Date label applied.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 260519.

2. Identification for Communications Conductors and Cables:  Comply with Section 271020.

3. Identification for Security Conductors and Cables:  Comply with Section 281315.

4. Use identification nameplate or identification label to identify color code for ungrounded and
grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit
distribution equipment when premises has feeders or branch circuits served by more than one
nominal voltage system.

C. Identification for Raceways:

1. Conduit systems shall be color coded as follows:
a. This color coding shall be accomplished by painting stripes or using Scotch 33 colored tape on

conduit at each junction box: every 10 feet; at change in direction; and on each side of a
penetration of wall, floor or ceiling.
1) Normal Power - White
2) Fire Alarm System - Red
3) Security - Orange
4) Telephone, Intercom and Data - Blue

D. Identification for Boxes:

1. Use voltage markers or color coded boxes to identify systems other than normal power system.
a. Color-Coded Boxes:  Field-painted to match the same color code used for raceways.
b. In addition to color coding, the voltage of the homerun circuits shall be stenciled on the box

cover, indicating either 480Y/277V or 208Y/120V.

2. Use identification labels or handwritten text using indelible marker to identify circuits enclosed. 
Boxes containing sound, fire alarm, voice, intercom, clock system, data, etc. shall be labeled as
such.

E. Identification for Devices:
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1. Identification for Communications Devices:  Comply with Section 271020.

2. Identification for Security Devices:  Comply with Section 281315.

3. Wiring Device and Wallplate Finishes:  Comply with Section 262726.

4. Use identification label to identify serving branch circuit for all receptacles.

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for exterior

use.

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-conductive
phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm); engraved text.

3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm); engraved or laser-etched
text.

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or
laser-etched text.

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch (25 mm)
high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion
resistant.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless otherwise
indicated.

C. Format for Equipment Identification:

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm).

2. Legend:
a. System designation where applicable:

1) Fire Alarm System:  Identify with text "FIRE ALARM".
b. Equipment designation or other approved description.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:
a. System Designation:  1 inch (25 mm).
b. Equipment Designation:  1/2 inch (13 mm).

5. Color:
a. Normal Power System:  White text on black background.
b. Emergency Power System:  White text on red background.
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2.3 UNDERGROUND WARNING TAPE

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

B. Foil-backed Detectable Type Tape:  6 inches (152 mm) wide, with minimum thickness of 5 mil (0.1 mm),
unless otherwise required for proper detection.

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

D. Color:

1. Tape for Buried Power Lines:  Black text on red background.

2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange background.

2.4 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive vinyl signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.

3. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated.

C. Warning Labels:

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-adhesive vinyl
labels; UV, chemical, water, heat, and abrasion resistant; produced using materials recognized to
UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated.

PART 3  EXECUTION

3.1 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

B. Degrease and clean surfaces to receive nameplates and labels.

3.2 INSTALLATION

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

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
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1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Enclosure front.

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear access.

4. Elevated Equipment:  Legible from the floor or working platform.

5. Branch Devices:  Adjacent to device.

6. Interior Components:  Legible from the point of access.

7. Conduits:  Legible from the floor.

8. Boxes:  Outside face of cover.

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

10. Devices:  Outside face of cover.

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

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces
using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and
edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches (75 mm) below
finished grade.

G. Secure rigid signs using stainless steel screws.

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

3.3 FIELD QUALITY CONTROL

A. See Section 26 0010 - General Provisions, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of
improper adhesion.

END OF SECTION
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SECTION 260583 - WIRING CONNECTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 260533.13 - Conduit for Electrical Systems.

C. Section 260533.16 - Boxes for Electrical Systems.

D. Section 262726 - Wiring Devices.

E. Section 262816.16 - Enclosed Switches.

F. Section 262913 - Enclosed Controllers.

1.3 REFERENCE STANDARDS

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and manufacturer's
instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.

B. Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.  Ensure that
disconnects and other items that will require proper clearances are placed so that those clearances
are maintained once the equipment is installed.

2. Make electrical connections before required start-up of equipment.

1.5 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
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PART 2  PRODUCTS

2.1 MATERIALS

A. Disconnect Switches:  As specified in Section 262816.16 and in individual equipment sections.

B. Wiring Devices:  As specified in Section 262726.

C. Wire and Cable:  As specified in Section 260519.

D. Boxes:  As specified in Section 260533.16.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 ELECTRICAL CONNECTIONS

A. Confirm voltages and amperages of equipment from nameplate data on equipment.  Do not provide
connections to equipment that does not match plans or that varies in voltage requirements from what is
shown on plans.  Connecting equipment with incorrect voltage or protection will void all warranties.
Contractor will be responsible for paying for all materials and labor necessary to fix or replace damaged
equipment do to connecting to the wrong voltage.

B. Make electrical connections in accordance with equipment manufacturer's instructions.

C. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit with
watertight connectors in damp or wet locations.

D. Connect heat producing equipment using wire and cable with insulation suitable for temperatures
encountered.

E. Provide receptacle outlet to accommodate connection with attachment plug.

F. Provide cord and cap where field-supplied attachment plug is required.

G. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment
connection boxes.

H. Install disconnect switches, controllers, control stations, and control devices to complete equipment
wiring requirements.

I. Install terminal block jumpers to complete equipment wiring requirements.

J. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring
requirements.

END OF SECTION
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. General purpose transformers.

1.2 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete: Concrete equipment pads.

B. Section 260519 - Low Voltage Power Conductors and Cables (600V and Less).

C. Section 260526 - Grounding and Bonding for Electrical Systems.

D. Section 260529 - Hangers and Supports for Electrical Systems.

E. Section 262416 - Panelboards.

1.3 REFERENCE STANDARDS

A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial Equipment -
Distribution Transformers; Current Edition.

B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and Maintenance of
Dry-Type Distribution and Power Transformers; 2015.

C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power Transformers; 2013.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2015.

F. NEMA ST 20 - Dry-Type Transformers for General Applications; 2014.

G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2017.

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

J. UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition, Including
All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances required by
NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements and 26 0010 General Provisions for submittal
procedures.

B. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system class and rated
temperature rise, efficiency, sound level, enclosure ratings, outline and support point dimensions, weight,
required clearances, service condition requirements, and installed features.

C. Shop Drawings:  Provide dimensioned plan and elevation views of transformers and adjacent equipment
with all required clearances indicated.

D. Test Reports:  Indicate loss data, efficiency at 25, 50, 75 and 100 percent rated load, and sound level.

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

F. Maintenance Data:  Include recommended maintenance procedures and intervals.

G. Project Record Documents:  Record actual locations of transformers.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwriters Laboratories Inc. or a testing firm acceptable to the
authority having jurisdiction as suitable for the purpose specified and indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy
plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for the
purpose.  Handle carefully to avoid damage to transformer internal components, enclosure, and finish.
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1.8 FIELD CONDITIONS

A. Ambient Temperature:  Do not exceed the following maximum temperatures during and after installation
of transformers.

1. Greater than 10 kVA:  104 degrees F (40 degrees C) maximum.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB/GE; ______:  www.geindustrial.com/#sle.

B. Eaton Corporation:  www.eaton.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc:  www.usa.siemens.com.

E. Or pre-approved equal.

F. Substitutions:  See Section 260010 - GENERAL PROVISIONS

G. Source Limitations:  Furnish transformers produced by the same manufacturer as the other electrical
distribution equipment used for this project and obtained from a single supplier.

2.2 TRANSFORMERS - GENERAL REQUIREMENTS

A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and manufactured in
accordance with NEMA ST 20 and listed, classified, and labeled by Underwriters Laboratories Inc. as
suitable for the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to IEEE
C57.96 under the following service conditions:

1. Altitude:  Full kVA rating at the elevation of the installed location. (5,200 feet)

2. Ambient Temperature:
a. Greater than 10 kVA:  Not exceeding 104 degrees F (40 degrees C).

C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis and eddy
current losses. Keep magnetic flux densities substantially below saturation point, even at 10 percent
primary overvoltage. Tightly clamp core laminations to prevent plate movement and maintain consistent
pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively seal out
moisture and other contaminants.

E. Basic Impulse Level:  10 kV.

F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding strap.

G. Provide main bonding jumper, if required.
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H. Isolate core and coil from enclosure using vibration-absorbing mounts.

I. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload capacity based
on rated winding temperature rise.

2.3 GENERAL PURPOSE TRANSFORMERS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506 or UL
1561; ratings as indicated on the drawings.

B. Transformer TR1:

1. Primary Voltage:  480 volts delta, 3 phase.

2. Secondary Voltage:  480Y/277 volts, 3 phase.

C. Transformer TR2:

1. Primary Voltage:  480 volts delta, 3 phase.

2. Secondary Voltage:  208Y/120 volts, 3 phase.

D. Insulation System and Allowable Average Winding Temperature Rise:

1. 15 kVA and Larger:  Class 220 degrees C insulation system with 80 degrees C average winding
temperature rise.

E. Coil Conductors:  Continuous copper or aluminum windings with terminations brazed or welded.

F. Winding Taps:

1. 15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and four 2.5 percent
full capacity primary taps below rated voltage.

G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

H. Sound Levels:  Standard sound levels complying with NEMA ST 20.

I. Mounting Provisions:

1. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.

2. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor clean, dry locations:  Type 1.

2. Construction:  Steel.
a. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.
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2.4 SOURCE QUALITY CONTROL

A. Identify transformers in accordance with Section 260553 - Identification for Electrical Systems.

B. Factory test transformers according to NEMA ST 20.

C. Production test each unit according to NEMA ST 20.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that suitable support frames and anchors are installed where required and that mounting surfaces
are ready to receive transformers.

C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions and as
specified in NECA 409. Correct deficiencies prior to installation.

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

3.2 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Use liquid-tight conduit, under the provisions of Section 260533.13, 2 feet (600mm) minimum length, 6
feet maximum length, for connections to transformer case.  Make conduit connections to side of
transformer enclosure.

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

D. Install transformers in accordance with NECA 409 and IEEE C57.94.

E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and in
accordance with manufacturer's instructions and NFPA 70.

F. Install transformers plumb and level.

G. Transformer Support:

1. Provide required support and attachment in accordance with Section 260529, where not furnished
by transformer manufacturer.

2. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch (80 mm)
high concrete pad constructed in accordance with Section 033000.  When projects do not have
Division 03 Contractors due to the size or other factors, the electrical contractor shall provide
minimum of 3500 psi concrete.

H. Bolt transformer to housekeeping pad.

I. Provide grounding and bonding in accordance with Section 260526.
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J. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the enclosure
according to manufacturer's recommendations in order to reduce audible noise transmission.

K. Where not factory-installed, install lugs sized as required for termination of conductors as indicated.

L. Install transformer identification nameplate in accordance with Section 260553 - Identification for
Electrical Systems.

3.3 FIELD QUALITY CONTROL

A. Perform field inspections in accordance with Division 1 and 26 00 10.

B. Perform inspections and tests as recommended by the manufacturer.

3.4 ADJUSTING

A. Measure primary and secondary voltages and make appropriate tap adjustments.

B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

C. Minimum common mode attenuation shall be 90db for frequencies < 100 KHz and 40db for frequencies
> 100 KHz.

3.5 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262416 - PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

C. Section 260529 - Hangers and Supports for Electrical Systems.

D. Section 260533.13 - Conduit for Electrical Systems.

E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

F. Section 262200 - Low-Voltage Transformers:  Small power centers with integral primary breaker,
transformer, and panelboard.

G. Section 264300 - Surge Protective Devices.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e (Amended 2017).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

E. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

F. NEMA PB 1 - Panelboards; 2011.

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards
Rated 600 Volts or Less; 2013.

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2017.

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

J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.
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K. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

L. UL 67 - Panelboards; Current Edition, Including All Revisions.

M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current
Edition, Including All Revisions.

N. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

O. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

P. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances for electrical
equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted
panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements and 26 0010 General Provisions, for submittal
procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards, enclosures,
overcurrent protective devices, and other installed components and accessories.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, overcurrent
protective device arrangement and sizes, short circuit current ratings, conduit entry locations, conductor
terminal information, and installed features and accessories.

1. Include wiring diagrams showing all factory and field connections.

2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where acceptable,
series rated systems.

D. Supplier of Switchgear, Panelboards and Fusible Disconnect Switches shall provide a coordination study
for short circuit to ensure compliance with NEC requirements. The Supplier to assume infinite short
circuit available at the bus on high side of utility transformer or Supplier shall coordinate directly with
Utility Company for actual fault available.
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E. Supplier of Switchgear, Panelboards and Fusible Disconnect Switches shall provide an arc flash study in
accordance with NFPA 70 and 70E.  Contractor shall also provide arc flash labeling of Switchgear,
Panelboards and Fusible Disconnect Switches to ensure compliance with NFPA 70 and 70E
requirements.

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

G. Project Record Documents:  Record actual installed locations of panelboards and actual installed
circuiting arrangements.

H. Maintenance Data:  Include information on replacement parts and recommended maintenance procedures
and intervals.

I. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 260010 - GENERAL PROVISIONS, for additional provisions.

2. Panelboard Keys:  Two of each different key.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB/GE:  www.geindustrial.com/#sle.

B. Eaton Corporation:  www.eaton.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

D. Siemens Industry, Inc:  www.usa.siemens.com.

E. Source Limitations:  Furnish panelboards and associated components produced by the same manufacturer
as the other electrical distribution equipment used for this project and obtained from a single supplier.

2.2 PANELBOARDS - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless otherwise indicated, provide products suitable for continuous operation under the following
service conditions:

1. Altitude:  Less than 6,600 feet (2,000 m).

2. Ambient Temperature:
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a. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C) and 104
degrees F (40 degrees C).

C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating as indicated on the drawings.  Ratings
shall be confirmed and adjusted as needed based on the short circuit study performed by the
supplier.

2. Listed series ratings are not acceptable.

D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service equipment
according to UL 869A.

E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.

F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder or
branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for each
feeder and branch circuit equipment grounding conductor.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 4X, stainless steel.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough opening.

4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

J. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.

K. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices are
provided in accordance with Section 264300, list and label panelboards as a complete assembly including
surge protective device.

L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and labeled
as complying with UL 1053.

1. Where electronic circuit breakers equipped with integral ground fault protection are used, provide
separate neutral current sensor where applicable.
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M. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to achieve
selective coordination.

N. Multi-Section Panelboards:  Provide enclosures of the same height, with feed-through lugs or sub-feed
lugs and feeders as indicated or as required to interconnect sections.

O. Load centers are not acceptable.

P. Provide the following features and accessories where indicated or where required to complete installation:

1. Feed-through lugs.

2. Sub-feed lugs.

2.3 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features
as indicated on the drawings.

B. Shall be Square D Type NQ or Type NF depending on voltage or equivalent.

C. Conductor Terminations:

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper
conductors.

2. Main and Neutral Lug Type:  Mechanical.

D. Bussing:

1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices.

2. Phase and Neutral Bus Material:  Aluminum or copper.

3. Ground Bus Material:  Aluminum or copper.

E. Circuit Breakers:  Thermal magnetic bolt-on type, with common trip handle for all poles; UL listed unless
otherwise indicated.

1. Type SWD for lighting circuits.

2. Type HACR for air conditioning equipment circuits.

3. Class A ground fault interrupter circuit breakers where scheduled.

F. Minimum Integrated Short Circuit Rating:

1. 208 Volt Panelboards:  Minimum 22,000 amperes rms symmetrical.

2. 480 Volt Panelboards:  42,000 amperes rms symmetrical.

G. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.
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2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring gutters,
and separate lockable hinged door with concealed hinges for access to overcurrent protective device
handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.

H. Where scheduled, provide integral Surge Protection (SPD), as specified in Section 264300.

2.4 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers
listed and labeled as complying with UL 489, and complying with FS W-C-375 where applicable;
ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated.
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the

short circuit current rating indicated.

3. Conductor Terminations:
a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping element
for overload protection and magnetic instantaneous tripping element for short circuit protection.

5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing trip
units.
a. Provide the following field-adjustable trip response settings for all breakers 200A and larger:

1) Long time delay.
2) Short time pickup and delay.
3) Instantaneous pickup.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

7. Provide the following circuit breaker types where indicated:
a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL 943,

class A for protection of personnel.
b. Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for

protection of equipment.

8. Do not use tandem circuit breakers.

9. Do not use handle ties in lieu of multi-pole circuit breakers.

10. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

11. Provide the following features and accessories where indicated or where required to complete
installation:
a. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF position.

2.5 SOURCE QUALITY CONTROL

A. Factory test panelboards according to NEMA PB 1.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components are consistent
with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

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

3.2 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

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

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

E. Provide required support and attachment in accordance with Section 260529.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and rough
opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit breakers or switches
does not exceed 79 inches (2000 mm) above the floor or working platform.

I. Provide grounding and bonding in accordance with Section 260526.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus
only. Do not terminate on isolated/insulated ground bus.

2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus only. Do
not terminate on solidly bonded equipment ground bus.

J. Install all field-installed branch devices, components, and accessories.

K. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the panelboard as
required by NFPA 70.

L. Set field-adjustable ground fault protection pickup and time delay settings as indicated.

M. Provide filler plates to cover unused spaces in panelboards.

N. Identify panelboards in accordance with Section 260553.

https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
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1. Provide identification nameplate for each power distribution panelboard branch device in
accordance with Section 260553, clearly and specifically indicating the loads served.

O. Provide typed circuit directory for each lighting and appliance panelboard and each power distribution
panelboard provided with a door, clearly and specifically indicating the loads served. Identify spares and
spaces.  Revise directory to reflect circuiting changes required to balance phase loads.  Hand written
directories are not acceptable.  Replace existing directories with new updated versions in renovation
situations.   Directory shall include room numbers.

P. The Electrical Contractor shall be responsible to provide and install the Arc Fault and SCCR labels to the
equipment required by the NEC.  This includes, but is not limited to Switchboards, Panelboards, Motor
Control Centers, elevators, industrial control panels and industrial machinery.  This calculation must be
done by a qualified person with experience doing these calculations and must be documented and
available to the Engineer for review, if requested.

Q. Provide arc flash warning labels in accordance with NFPA 70.

R. Ground and bond panelboard enclosure according to Section 260526.

3.3 FIELD QUALITY CONTROL

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

B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for all
main circuit breakers and circuit breakers larger than 200 amperes. Tests listed as optional are not
required.

C. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as required by
NFPA 70.

D. Test GFCI circuit breakers to verify proper operation.

E. Test shunt trips to verify proper operation.

F. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

B. Adjust alignment of panelboard fronts.

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each measured
steady state phase load does not exceed 20 percent and adjust circuit directories accordingly.  Maintain
proper phasing for multi-wire branch circuits.

3.5 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
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B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION

https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
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https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://downloads.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
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SECTION 262726 - WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wall switches.

B. Receptacles.

C. Wall plates.

1.2 RELATED REQUIREMENTS

A. Section 260533.13 - Conduit for Electrical Systems.

B. Section 260533.16 - Boxes for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 260583 - Wiring Connections:  Cords and plugs for equipment.

1.3 REFERENCE STANDARDS

A. FS W-C-596 .- Connector, Electrical, Power, General Specification for; Revision G, 2001

B. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2017h.

C. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); 2017g.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

F. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).

G. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.

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

I. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

J. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

K. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All Revisions.

L. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed under
other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual
equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block or
corrugated tin, to provide suitable surface for installation of wiring devices.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction prior to
proceeding with work.

B. Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements and 26 0010 General Provisions for submittal
procedures.

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Shop Drawings:  Required.

D. Operation and Maintenance Data:

1. Wall Dimmers:  Include information on operation and setting of presets.

2. Occupancy Sensors:  Include information on operation and setting of presets.

3. GFCI Receptacles:  Include information on status indicators.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

B. Products listed and classified by Underwriters Laboratories Inc.as suitable for the purpose specified and
indicated.
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PART 2  PRODUCTS

2.1 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere rating not
less than that of the branch circuit.

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles installed
outdoors or in damp or wet locations.

D. Provide GFCI protection for receptacles installed within 6 feet (1.8 m) of sinks.

E. Provide GFCI protection for all receptacles installed in headframes in accordance with 2017 NEC
210.8(B)(8).

F. Unless otherwise noted, do not use combination switch/receptacle devices.

2.2 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.

B. Wiring Devices, Unless Otherwise Indicated:  Gray with stainless steel wall plate.

C. Wiring Devices Installed in Unfinished Spaces:  Gray with galvanized steel wall plate.

2.3 WALL SWITCHES

A. Manufacturers:

1. Hubbell Incorporated; ______:  www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc:  www.leviton.com.

3. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches with silver
alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 and
where applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for back
wiring with separate ground terminal screw.

C. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle type
switch actuator and maintained contacts; single pole single throw, double pole single throw, three way, or
four way as indicated on the drawings.

1. Hubbell No. HBL1221GY Series, or equivalent.

2.4 RECEPTACLES

A. Manufacturers:
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1. Hubbell Incorporated:  www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc:  www.leviton.com.

3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

5. Cooper/Arrow Hart:  www.cooperindustries.com.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6,
and listed as complying with UL 498, and where applicable, FS W-C-596; types as indicated on the
drawings.

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for back
wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

3. Provide labeling of receptacles as outlined in Section 260553.

C. Convenience Receptacles:

1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA 5-20R;
single or duplex as indicated on the drawings.
a. Products:

1) Hubbell #5362AG or equivalent.

D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and light to
indicate ground fault tripped condition and loss of protection; listed as complying with UL 943,
class A.
a. Provide in all locations as required by NEC.
b. All GFI's shall be accessible for resetting.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style.
a. Products:

1) Hubbell #GFR5362GGY, or equivalent.

3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style, listed and labeled as weather resistant type complying with UL
498 Supplement SE suitable for installation in damp or wet locations.
a. Products:

1) Hubbell #GFR5362GGY, or equivalent.

E. Special purpose receptacles, as noted or shown on drawings.

2.5 WALL PLATES

A. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring devices.

2. Size:  Standard.

3. Screws:  Metal with slotted heads finished to match wall plate finish.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
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B. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.  Provide for receptacles in
finished areas.

C. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.  Used in
warehouse, maintenance, headframe, electrical/IT and other non-finished spaces.

D. In-Use Weatherproof Cover Plates:  Self-closing and weatherproof with cord and plug inserted into
device.  Product Hubbell WP26MH or approved equal.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that floor boxes are adjusted properly.

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

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

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130,
including mounting heights specified in those standards unless otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for installation of
wiring devices provided under this section.

1. Mounting Heights:  Unless otherwise indicated, as follows:
a. Wall Switches:  48 inches (1200 mm) above finished floor.
b. Receptacles:  Unless otherwise shown on plans18 inches (450 mm) above finished floor or 6

inches (150 mm) above counter.  48 inches in unfinished spaces.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same location and at
the same mounting height, gang devices together under a common wall plate.
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4. Locate wall switches on strike side of door with edge of wall plate 3 inches (80 mm) from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction prior to
proceeding with work.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds
300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. Do not
connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and tightening
to proper torque specified by the manufacturer. Where present, do not use push-in pressure terminals that
do not rely on screw-actuated binding.

G. Connect wiring device grounding terminal to outlet box with bonding jumper, except where equipment
grounding conductor is present.

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

I. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

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

K. Install wiring devices plumb and level with mounting yoke held rigidly in place.

L. Install wall switches with OFF position down.

M. Mount grouped devices in a single continuous gang box. Use partitions where voltage between exposed
live parts of adjacent switched may exceed 300 volts.

N. Provide single coverplate for multi-gang boxes for switches shown grouped on the drawings.

O. Install vertically mounted receptacles with grounding pole on top and horizontally mounted receptacles
with grounding pole on left.

P. Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered
without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized
rough openings. Do not use oversized wall plates in lieu of meeting this requirement.

Q. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

R. Identify wiring devices in accordance with Section 260553.

S. Install receptacles with grounding pole oriented to the top.

T. Install suspended outlet assembly in accordance with detail shown on drawings.

U. Use jumbo size plates for outlets installed in masonry walls.
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V. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible
ceilings, and on surface mounted outlets.

3.4 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.

C. Perform field inspection in accordance with Quality Requirements.

D. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify proper
operation.

E. Verify that each receptacle device is energized.

F. Test each receptacle to verify operation and proper polarity.

G. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.

H. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust devices and boxes as required to assure that device coverplates seat firmly to wall surface.

3.6 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original
factory finish.

END OF SECTION
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SECTION 262813 - FUSES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fuses.

1.2 RELATED REQUIREMENTS

A. Section 262816.16 - Enclosed Switches:  Fusible switches.

1.3 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

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

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All Revisions.

D. UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses; Current Edition, Including All Revisions.

E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for compatibility with
indicated fuses.
a. Fusible Enclosed Switches:  See Section 262816.16.

2. Coordinate fuse requirements according to manufacturer's recommendations and nameplate data for
actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements and 26 0010 General Provisions, for submittal
procedures.

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current ratings,
interrupting ratings, time-current curves, and current limitation curves.

C. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

2. Extra Fuses:  One set(s) of three for each type and size installed.
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3. Fuse Pullers:  One set(s) compatible with each type and size installed.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation:  www.cooperindustries.com.

B. Littelfuse, Inc:  www.littelfuse.com.

C. Mersen:  ep-us.mersen.com.

D. Pre-Bid approved equal..

2.2 APPLICATIONS

A. Feeders:

1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

B. General Purpose Branch Circuits:  Class RK1, time-delay.

C. Individual Motor Branch Circuits:  Class RK1, time-delay.

D. Primary Protection for Control Transformers:  Class CC, time-delay.

2.3 FUSES

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required for a
complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and ratings
as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

H. Class CC Fuses:  Comply with UL 248-4.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations and
nameplate data for equipment.

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

3.2 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 262816.16 - ENCLOSED SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Enclosed safety switches (both fused and non-fused).

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 262813 - Fuses.

E. Section 262913 - Enclosed Controllers:  Manual motor controllers.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

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

E. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

F. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

G. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and within working clearances for
electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.
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4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements and 26 0010 General Provisions, for submittal
procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed switches and
other installed components and accessories.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings, short circuit
current ratings, conduit entry locations, conductor terminal information, and installed features and
accessories.

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

E. Project Record Documents:  Record actual locations of enclosed switches.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance procedures
and intervals.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy
plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to enclosed
switch internal components, enclosure, and finish.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:  Furnish enclosed switches and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained from a
single supplier.

2.2 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying with UL
98; heavy duty; ratings, configurations, and features as indicated on the drawings.

B. All enclosed switches shall be provided as fused type unless specifically noted in drawings to be
non-fused.
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C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Unless otherwise indicated, provide products suitable for continuous operation under the following
service conditions:

1. Altitude:  Less than 6,600 feet (2,000 m).

2. Ambient Temperature: Between -22 degrees F (-30 degrees C) and 104 degrees F (40 degrees C).

E. Horsepower Rating:  Suitable for connected load.

F. Voltage Rating:  Suitable for circuit voltage.

G. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent protective
devices to be installed, with listed short circuit current rating not less than the available fault current
at the installed location as determined by short circuit study performed in accordance with Section
260573.

2. Minimum Ratings:
a. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class T Fuses: 

200,000 rms symmetrical amperes.

H. Provide with switch blade contact position that is visible when the cover is open.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.

J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is required,
with a suitable lug for terminating each neutral conductor.

K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug for
terminating each equipment grounding conductor.

L. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor, Wet Locations, Headframe:  Type 3R.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with capability
of overriding interlock for testing purposes.

N. Heavy Duty Switches:

1. Comply with NEMA KS 1.

2. Conductor Terminations:
a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.

O. Provide the following features and accessories where indicated or where required to complete installation:
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1. Hubs:  As required for environment type; sized to accept conduits to be installed.

2. Integral fuse pullers.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

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

3.2 INSTALLATION

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

B. All disconnect switches shown on drawings shall be considered fused unless specifically noted as
non-fused.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

E. Provide required support and attachment in accordance with Section 260529.

F. Install enclosed switches plumb.

G. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed switches
such that the highest position of the operating handle does not exceed 79 inches (2000 mm) above the
floor or working platform.

H. Provide grounding and bonding in accordance with Section 260526.

I. Provide fuses complying with Section 262813 for fusible switches as indicated or as required by
equipment manufacturer's recommendations.

J. Identify enclosed switches in accordance with Section 260553.

K. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

3.3 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.
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3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

3.5 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 264300 - SURGE PROTECTIVE DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 262416 - Panelboards.

1.3 ABBREVIATIONS AND ACRONYMS

A. SPD:  Surge Protective Device.

1.4 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

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

C. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

1.5 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate size and location of overcurrent device compatible with the actual surge
protective device and location to be installed. Notify Architect of any conflicts or deviations from
Contract Documents to obtain direction prior to ordering equipment.

1.6 SUBMITTALS

A. See Section 013000 - Administrative Requirements and 26 0010 General Provisions, for submittal
procedures.

B. Product Data:  Include detailed component information, voltage, surge current ratings, repetitive surge
current capacity, voltage protection rating (VPR) for all protection modes, maximum continuous
operating voltage (MCOV), nominal discharge current (I-n), short circuit current rating (SCCR),
connection means including any required external overcurrent protection, enclosure ratings, outline and
support point dimensions, weight, service condition requirements, and installed features.

C. Shop Drawings:  Include wiring diagrams showing all factory and field connections with wire and circuit
breaker/fuse sizes.

D. Certificates:  Manufacturer's documentation of listing for compliance with the following standards:

1. UL 1449.
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E. Manufacturer's Installation Instructions:  Include application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

F. Operation and Maintenance Data:  Include information on status indicators and recommended
maintenance procedures and intervals.

G. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed warranty
completed in Owner's name and registered with manufacturer.

1.7 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

1.8 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.

1.9 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after installation.

1.10 WARRANTY

A. Manufacturer's Warranty:  Provide minimum five year warranty covering repair or replacement of surge
protective devices showing evidence of failure due to defective materials or workmanship.

B. Exclude surge protective devices from any clause limiting warranty responsibility for acts of nature,
including lightning, stated elsewhere.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Factory-installed, Internally Mounted Surge Protective Devices:

1. Same as manufacturer of equipment containing surge protective device, to provide a complete listed
assembly including SPD.

B. Source Limitations:  Furnish surge protective devices produced by a single manufacturer and obtained
from a single supplier.

2.2 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description:  Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed, classified, and
labeled as suitable for the purpose intended; system voltage as indicated on the drawings.
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B. Unless otherwise indicated, provide factory-installed, internally-mounted SPDs.

C. List and label as complying with UL 1449, Type 1 when connected on line side of service disconnect
overcurrent device and Type 1 or 2 when connected on load side of service disconnect overcurrent
device.

D. Protected Modes:

1. SPD units shall have 7 ( 3 L-N, 3 L-G, 1 N-G) modes of protection.

E. UL 1449 Maximum Continuous Operating Voltage (MCOV):  Not less than 115% of nominal system
voltage.

F. Equipment Containing Factory-installed, Internally Mounted SPDs:  Listed and labeled as a complete
assembly including SPD.

2.3 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD LOCATIONS

A. Surge Protective Device:

1. Protection Circuits:  Field-replaceable modular or non-modular.

2. 208Y/120V Panelboads
a. Surge Current Rating:  Not less than 80 kA per mode/160 kA per phase.

3. 480Y/277V Panelboads
a. Surge Current Rating:  Not less than 120 kA per mode/240 kA per phase.

4. UL 1449 Nominal Discharge Current (I-n):  20 kA.

5. UL 1449 Short Circuit Current Rating (SCCR):  Not less than the available fault current at the
installed location as indicated on the drawings.

6. Diagnostics:
a. Protection Status Monitoring:  Provide indicator lights to report the protection status for each

phase.
b. Alarm Notification:  Provide indicator light and audible alarm to report alarm condition.

Provide button to manually silence audible alarm.
c. Surge Counter:  Provide surge event counter with manual reset button, surge count retention

upon power loss, and six digit LCD display that indicates quantity of surge events.

7. Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit breaker
or fused switch or not direct bus connected.

B. Unless otherwise indicated, provide factory-installed, internally mounted SPDs.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the service voltage and configuration marked on the SPD are consistent with the service
voltage and configuration at the location to be installed.
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C. Verify system grounding and bonding is in accordance with Section 260526, including bonding of neutral
and ground for service entrance and separately derived systems where applicable. Do not energize SPD
until deficiencies have been corrected.

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

3.2 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

C. Unless indicated otherwise, connect service entrance surge protective device on load side of service
disconnect main overcurrent device.

D. Do not energize SPD until bonding of neutral and ground for service entrance and separately derived
systems is complete in accordance with Section 260526 where applicable. Replace SPDs damaged by
improper or missing neutral-ground bond.

E. Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by performing
high potential testing with SPD connected.

3.3 FIELD QUALITY CONTROL

A. Procure services of a qualified manufacturer's representative to observe installation and assist in
inspection, testing, and adjusting. Include manufacturer's reports with field quality control submittals.

3.4 CLEANING

A. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 265100 - INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Interior luminaires.

B. Exit signs.

C. Ballasts and drivers.

D. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 260529 - Hangers and Supports for Electrical Systems.

B. Section 260533.16 - Boxes for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 26 0519 Low Voltage Electrical Power Conductors and Cables

E. Section 26 0526 Grounding and Bonding for Electrical Systems

F. Section 262726 - Wiring Devices:  Manual wall switches and wall dimmers.

G. Section 265600 - Exterior Lighting.

1.3 REFERENCE STANDARDS

A. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and Related
Information; 2002 (Reaffirmed 2008).

B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting
Products; 2008.

C. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED Packages,
Arrays, and Modules; 2015, with Errata (2017).

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.

F. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

G. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.
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I. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including
All Applicable Amendments and Supplements.

J. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

K. UL 1598 - Luminaires; Current Edition, Including All Revisions.

L. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other sections or by
others. Coordinate the work with placement of supports, anchors, etc. required for mounting.
Coordinate compatibility of luminaires and associated trims with mounting surfaces at installed
locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, equipment,
diffusers, fire suppression system components, and other potential conflicts installed under other
sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction prior to
proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements and 26 0010 - General Provisions, for submittal
procedures.

B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of the
manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon request.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings,
service conditions, photometric performance, installed accessories, and ceiling compatibility; include
model number nomenclature clearly marked with all proposed features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.
c. Include any other information necessary to confirm compliance with requirements outlined in

the light fixture schedule shown on the drawings such as color temperature, color rendering
index (CRI, initial lumen output, etc.
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2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63 standard format
upon request.

D. Operation and Maintenance Data:  Instructions for each product including information on replacement
parts.

E. Project Record Documents:  Record actual connections and locations of luminaires and any associated
remote components.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70 and NFPA 101.

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

C. Products listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to the authority
having jurisdiction as suitable for the purpose specified and indicated.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

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

1.8 WARRANTY

A. Provide five year manufacturer warranty for LED luminaires, including drivers.

B. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

C. Provide three year full warranty for LED emergency power supply units.

PART 2  PRODUCTS

2.1 LUMINAIRES

A. Manufacturers:

1. As Scheduled on plans or pre-approved equal.

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

C. Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed, classified, and labeled as suitable for the purpose intended.

E. All luminaires shall be provided with a disconnecting means meeting the requirements of the NEC.
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F. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts,
reflectors, lenses, housings and other components required to position, energize and protect the lamp and
distribute the light.

G. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors,
hardware, supports, trims, accessories, etc. as necessary for a complete operating system.

H. Provide products suitable to withstand normal handling, installation, and service without any damage,
distortion, corrosion, fading, discoloring, etc.

I. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  match lumen maintenance of fixtures scheduled on plans, calculated
based on IES LM-80 test data.

2.2 EXIT SIGNS

A. Description:  Internally illuminated exit signs with LEDs unless otherwise indicated; complying with
NFPA 101 and all applicable state and local codes, and listed and labeled as complying with UL 924.

1. Number of Faces:  Single or double as indicated or as required for the installed location.

2. Directional Arrows:  As indicated or as required for the installed location.

2.3 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy:  Shall be equal to or better than the fixtures scheduled on the
drawings.

B. Dimmable LED Drivers:

1. Dimming Range:  Match dimming range of each fixture scheduled.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
a. Wall Dimmers:  See Section 262726 - Wiring Devices

2.4 LED EMERGENCY POWER SUPPLY UNITS

A. Description:  Self-contained LED emergency power supply units suitable for use with indicated
luminaires, complying with NFPA 101 and all applicable state and local codes, and listed and labeled as
complying with UL 924.

B. Operation:  Upon interruption of normal power source, solid-state control automatically switches
connected lights to the LED emergency power supply for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.
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C. Diagnostics:  Provide accessible and visible multi-chromatic combination test switch/indicator light to
display charge, test, and diagnostic status and to manually activate emergency operation.

2.5 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match luminaire
or field-painted as directed.  Provide uni-strut between structural elements to properly support fixtures at
locations indicated in the headframe areas.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted as
directed.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate conductors in accordance with NFPA 70.

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

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

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

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for installation of
luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).

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

D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500 (commercial
lighting) and NECA 502 (industrial lighting).

E. Provide required support and attachment in accordance with Section 260529.

F. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

G. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines and with
each other.  Secure to prevent movement.
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H. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support system is
certified as suitable to do so.

3. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.

4. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 12 gage,
connected from opposing corners of each recessed luminaire to building structure.

5. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

I. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights for suspended luminaires are to bottom of
luminaire.

2. Install using the suspension method indicated, with support lengths and accessories as required for
specified mounting height.

3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal length,
with no more than 4 feet (1.2 m) between supports.

4. Unless otherwise indicated, support pendants from swivel hangers.

J. Support luminaires independent of ceiling frame.

K. Install accessories furnished with each luminaire.

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

M. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal
lighting in same room or area. Bypass local switches, contactors, or other lighting controls.

N. LED Emergency Power Supply Units:

1. For field-installed units, install inside luminaire unless otherwise indicated. Where installation
inside luminaire is not possible, install on top of luminaire.

2. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal
ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.

O. Identify luminaires connected to emergency power inverter system in accordance with Section 260553.

3.4 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.
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D. Test emergency lighting units, self-powered exit signs, emergency lighting control units, and __________
to verify proper operation upon loss of normal power supply.

E. Test emergency lighting units, LED emergency power supply units, and self-powered exit signs to verify
proper operation upon loss of normal power supply.

F. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy LED fixtures as determined by Architect.

3.5 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by
Architect. Secure locking fittings in place.

B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly designate
egress path as directed by Architect or authority having jurisdiction.

3.6 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore
finishes to match original factory finish.

3.7 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct deficiencies or
make adjustments as directed.

3.8 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 265600 - EXTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Exterior luminaires.

B. Luminaire accessories.

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Power Conductors and Cables (600V and Less).

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems.

D. Section 260533.16 - Boxes for Electrical Systems.

E. Section 265100 - Interior Lighting.

1.3 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code; 2017.

B. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 V
and less) AC Power Circuits; 2002 (Corrigendum 2012).

C. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and Related
Information; 2002 (Reaffirmed 2008).

D. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting
Products; 2008.

E. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED Packages,
Arrays, and Modules; 2015, with Errata (2017).

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

G. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.

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

I. UL 1598 - Luminaires; Current Edition, Including All Revisions.

J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.
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1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction prior to
proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements and 26 0010 - General Provisions, for submittal
procedures.

B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of the
manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon request.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings,
service conditions, photometric performance, weight, effective projected area (EPA), and installed
accessories; include model number nomenclature clearly marked with all proposed features.

1. LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.
c. Include any other information necessary to confirm compliance with requirements outlined in

the light fixture schedule shown on the drawings such as color temperature, color rendering
index (CRI, initial lumen output, etc.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63 standard format
upon request.

D. Field Quality Control Reports.

1. Include test report indicating measured illumination levels.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated
by product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, installation, and starting of product.

F. Operation and Maintenance Data:  Instructions for each product including information on replacement
parts.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 26 0010 - General Provisions, for additional information.

H. Project Record Documents:  Record actual connections and locations of pole foundations, luminaires, and
any pull or junction boxes.
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1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

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

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

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

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

C. Protect installed luminaires from subsequent construction operations.

1.8 WARRANTY

A. See Section 26 0010 - General Provisions, for additional warranty requirements.

B. Provide five year manufacturer warranty for all LED luminaires, including drivers.

PART 2  PRODUCTS

2.1 LUMINAIRES

A. Manufacturers:

1. As Scheduled on plans or pre-approved equal.

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

C. Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed, classified, and labeled as suitable for the purpose intended.

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

F. Unless otherwise indicated, provide complete luminaires including reflectors, lenses, housings and other
components required to position, energize and protect the lamp and distribute the light.

G. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors,
hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a complete operating
system.

H. Provide products suitable to withstand normal handling, installation, and service without any damage,
distortion, corrosion, fading, discoloring, etc.

I. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
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J. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  match lumen maintenance of fixtures scheduled on plans, calculated
based on IES LM-80 test data.

K. Exposed Hardware:  Stainless steel.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate conductors in accordance with NFPA 70.

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

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

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

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for installation of
luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).

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

D. Install luminaires in accordance with NECA/IESNA 501.

E. Provide required support and attachment in accordance with Section 260529.

F. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

G. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center of
luminaire.

H. Install accessories furnished with each luminaire.

I. Bond products and metal accessories to branch circuit equipment grounding conductor.
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3.4 FIELD QUALITY CONTROL

A. See Section 01 and 26 0010 for additional requirements.

B. Inspect each product for damage and defects.

C. Perform field inspection, testing, and adjusting in accordance with manufacturer's instructions.

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

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect.

3.5 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by
Architect. Secure locking fittings in place.

3.6 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.

C. Remove dirt and debris from enclosure.

D. Clean photometric control surfaces as recommended by manufacturer.

E. Clean finishes and touch up damage.

3.7 CLOSEOUT ACTIVITIES

A. Just prior to Substantial Completion, replace all lamps that have failed.   Relamping shall not come from
Owner spare stock.

3.8 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION



WPE# BR19050 SDSTA Headframes Security Lead, SD

EXTERIOR LIGHTING 265600 - 6



WPE# BR19050 SDSTA Headframes Security Lead, SD

SECURITY AND DATABASE MANAGEMENT
SYSTEM

281315 - 1

SECTION 281315 - SECURITY AND DATABASE MANAGEMENT SYSTEM

GENERAL

1.1 GENERAL DESCRIPTION

A. This project will provide the beginning frame work for what is anticipated to migrate to single Security
Management System (SMS) for the entire Sanford Underground Research Facility (SURF) complex. 
This project will provide a new SMS Server for the new SMS system within the Yates Adminstrative
Office Building Server Room.  The project will also provide two new client workstations at locations to
be determined by the Owner.  Each client work station shall be provided with full capabilities to produce
and issue credentials as well as enter full data associated with each user.  The project will provide one
new Access Control Panel; Power Suypply; and IO interface at the Yates Headframe and Ross Headframe
locations as indicated on the construction drawings.  The Control Panels will interface, with the new card
readers; request to exit (REX) devices and new door postion switches shown on the construction
drawings and provided as part of this contract, for access and monitoring purposes.  These Control Panels
will provide ethernet singals through fiber switches to that will utilize the Owners existing single mode
fiber network to exchange data with the new SMS Server located in the Yates Adminstrative Office
Building Server Room.  The existing fiber architecture has single mode fiber from the the Yates
Adminstrative Office Building Server Room to the Yates Headframe.  There is also single mode fiber
from the Ross Headframe to the Yates Headframe.  The Contractor will make connection to this existing
network by way of a CAT6 cable from each of the Control Panels to a fiber converter as noted in the
plans.  The Contractor will also have to provide a CAT6 connection to fiber network in the Adminstrative
Office Building Server Room.  This final connection shall be coordinated with the Owner's IT personnel.

B. The Security Management System (SMS) shall be a powerful, flexible, multi-function and object-oriented
security and event management system that features a variety of customizable interfaces for maintaining
the system and for monitoring the desired secure sites. The SMS shall provide an option to display these
management and monitoring interfaces in the native languages of the people using the system. The
security and event management system shall be flexible in order to meet specific requirements and
quickly respond to evolving security challenges. The SMS shall be a scalable platform, simple and
economical enough to support a single site, yet upgradeable enough to manage a multi-site network. The
SMS shall use an open, distributed architecture, where database servers could reside in geographically
separate locations.

C. The SMS shall provide extensive information management capability using Microsoft .NET Framework
V4.61. It shall operate in a Client / Server configuration on personal computers with a Windows-based
platform. Its distributed client-server architecture shall be capable of supporting up to 256 simultaneous
clients, multiple types of controllers, and over 20,000 input devices, including cameras and multiple types
of card readers. The SMS shall be constructed to be database independent and shall support at a minimum
Microsoft SQL Server 2012R2 (Express, Standard, or Enterprise), for data protection, redundancy and
manageability.

D. The SMS shall have true multi-tasking, multiprocessor and remote client support; allowing independent
activities and monitoring to occur simultaneously at different locations. The operator workstation (Client)
shall be user friendly, employing icon-based menus and providing a mouse-driven interface for system
operation and the creation of color graphic maps. The user interface shall be customizable, capable of
delivering a unique look and feel without a unique version release. It shall be an intuitive user interface
that is similar to Microsoft’s Outlook and Explorer with its easy navigation and tree structures. A
practical application layout editor shall let users drag and drop any application onto one screen and create
a customized hub for all activities via a single “command and control” center.

E. Field devices such as card readers, alarm inputs, control points, etc. shall be connected to fully distributed
intelligent field controllers or directly through a Software Development Kit or Web Services and be
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capable of operating without host computer intervention. All objects within the SMS, i.e. doors, readers,
time intervals, etc. shall be addressed by a unique name as opposed to point numbering or mnemonics.
The SMS shall have badge generation tools to create and manage badges using a graphical interface and
convenient query features to manage large numbers of badges.

1.2 SUBMITTALS

A. Shop Drawings

1. Prior to assembling or installing the SMS, the Contractor shall provide complete shop drawings
which include the following:
a. Architectural floor plans indicating all system device locations.
b. Full schematic wiring information for all devices. Wiring information shall include cable type,

cable length, conductor routings, quantities, and point-to-point termination schedules.
c. Complete access control system one-line block diagram.
d. Statement of the system sequence of operation.
e. Riser diagrams showing interconnections.
f. Detail drawings showing installation and mounting.
g. Fabrication drawings for console arrangements and equipment layout.

2. All drawings shall be fully dimensioned and prepared in DWG format using any CAD-based
software capable of exporting the format (such as AutoCAD).

B. Product Data

1. Prior to assembling or installing the SMS, the Contractor shall provide the following:
a. Complete product data and technical specification data sheets that include manufacturer’s data

for all material and equipment, including terminal devices, local processors, computer
equipment, access cards, and any other equipment provided as part of the SMS.

b. A system description, including analysis and calculations used in sizing equipment required by
the SMS. The description shall show how the equipment shall operate as a system to meet the
performance requirements of the SMS. The following information shall be supplied as a
minimum:
1) Central processor configuration and memory size.
2) Description of site equipment and its configuration.
3) Protocol description.
4) Rigid disk system size and configuration.
5) Backup/archive system size and configuration.
6) Start-up operations.
7) System expansion capability and method of implementation.
8) System power requirements and UPS sizing.
9) A description of the operating system and application software.

c. Shop drawing cut sheets for SMS Server and associate accessories showing conformance to
specification requirements.

d. Shop drawing cut sheets for Client Workstations and associated accessories showing
conformance to specification requirements.

e. Shop drawing cut sheets for Badging Camera showing conformance to specification
requirements.

f. Shop drawing cut sheets for Badge Printers showing conformance to specification
requirements.

g. Shop drawing cut sheets for Card Readers showing conformance to specification requirements.
h. Shop drawing cut sheets for Door Postition Switches (all types) showing conformance to

specification requirements.
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i. Shop drawing cut sheets for the Request to Exit (REX) devices showing conformance to
specification requirements.

j. Shop drawing cut sheets for iClass Badges showing conformance to specification
requirements.

C. As-Built Drawings

1. At the conclusion of the project, the Contractor shall provide “as built” drawings. The “as built”
drawings shall be a continuation of the Contractor’s shop drawings as modified, augmented, and
reviewed during the installation, check out and acceptance phases of the project. All drawings shall
be fully dimensioned and prepared in DWG format using any CAD-based software capable of
exporting the format (such as AutoCAD).

D. Manuals

1. At the conclusion of the project, the Contractor shall provide copies of the manuals as described
herein. Each manual’s contents shall be identified on the cover. The manual shall include names,
addresses, and telephone numbers of each security system integrator installing equipment and
systems and the nearest service representatives for each item of equipment for each system. The
manuals shall have a table of contents and labeled sections. The manuals shall include all
modifications made during installation, checkout, and acceptance. The manuals shall contain the
following:
a. Hardware Manuals

1) The hardware manuals shall describe all equipment furnished including:
2) General description and specifications.
3) Installation and check out procedures.
4) System layout drawings and schematics.
5) Manufacturers’ repair parts list indicating sources of supply.
6) Accessory materials such as Badge Printers; Card Readers; Door Position Switches;

Request to Exit Devices; etc.
b. Software Manuals

1) The software manuals shall describe the functions of all software and shall include all
other information necessary to enable proper loading, testing, and operation. The manual
shall include:
(a) Definition of terms and functions.
(b) Use of system and applications software.
(c) Initialization, start-up, and shut down.
(d) Alarm reports.
(e) Reports generation.
(f) Database format and data entry requirements.

c. Operator Manual
1) The operator manual shall fully explain all procedures and instructions for the operation

of the system including:
(a) Computers and peripherals.
(b) System start-up and shut down procedures.
(c) Use of system, command, and applications software.
(d) Recovery and restart procedures.
(e) Graphic alarm presentation.
(f) Use of report generator and generation of reports.
(g) Data entry.
(h) Operator commands.
(i) Alarm messages and reprinting formats.
(j) System access requirements.

d. Maintenance Manual
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1) The maintenance manual shall include descriptions of maintenance for all equipment
including inspection, periodic preventive maintenance, fault diagnosis, and repair or
replacement of defective components.

1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications

1. The manufacturers of all hardware and software components employed in the SMS shall be
established vendors to the access control/security monitoring industry for no less than five (5) years
and shall have successfully implemented at least 5 systems of similar size and complexity.

B. Contractor / Integrator Qualifications

1. The deployment of this project is exclusive to Johnson Controls, Inc. (factory direct).  The security
system integrator shall have been regularly engaged in the installation and maintenance of
integrated access control systems and have a proven track record with similar systems of the same
size, scope, and complexity.

2. The security system integrator shall supply information attesting to the fact that their firm is an
authorized product integrator certified with the SMS. A minimum of one technician shall be a
Certified SMS installer.

3. The security system integrator shall supply information attesting to the fact that their installation
and service technicians are competent factory trained and certified personnel capable of maintaining
the system and providing reasonable service time.

4. The security system integrator shall provide a minimum of three (3) references whose systems are
of similar complexity and have been installed and maintained by the security system integrator in
the last five (5) years.

5. There shall be a local representative and factory authorized local service organization that shall
carry a complete stock of parts and provide maintenance for these systems.

C. Testing Agencies

1. The SMS shall be tested and listed by Underwriters Laboratories (UL) for UL/cUL 294 for Access
Control System Units.

2. The SMS shall be tested and listed by Underwriters Laboratories (UL) for UL/cUL 1076 for
Proprietary Burglar Alarm Units.

3. The SMS shall employ a FIPS 197-listed AES 256-bit encryption between the SMS Servers,
Clients, and iSTAR Ultra/eX/Edge Controllers.

4. The SMS shall include full support for FIPS 201 initiative:
a. Ability to customize a system-wide Card Holder Unique IDentification number (CHUID).
b. Ability to configure custom, extended card formats, including GSA 75-bit Wiegand standard,

and to download them to the card access panels.
c. Ability to use Hashed Message Authentication Codes (HMAC) for medium assurance profile.
d. Enhanced data fields per the FIPS 201 standard, including Agency Code, System Code,

Credential Series and Credential Issue Code.

5. The SMS hardware shall comply with the following regulatory requirements:
a. FCC Class A.
b. FCC Class B.
c. CE.
d. Canadian Radio Emissions requirements.
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e. Restriction of Hazardous Substances Directive (RoHS) 2002/95/EC.
f. FIPS 140-2 encryption (certified for the iSTAR Ultra/Edge/eX controllers).

6. The SMS shall support Americans with Disabilities Act (ADA) compliance in door and access
operation.

D. Licensing

1. Licensing shall be required for the SMS software. The licensing shall include:

2. Series (Model).

3. Number of online readers.

4. Number of online inputs.

5. Number of online outputs.

6. Number of card holders.

7. Number of simultaneous clients.

8. Number of simultaneous badging stations.

9. Optional Features.

1.4 WARRANTY

A. The SMS shall be provided with a 14-month product warranty from date of shipment or 1 year from date
of registration, whichever is shorter. The SMS Hardware shall be provided with a 5 year product warranty
from date of manufacture.  Software version upgrades shall be available for no charge during this
warranty. The software media warranty shall be 90 days per the C•CURE software licensing agreement.

PRODUCTS

2.1 MANUFACTURERS

A. The SMS shall be the Software House C•CURE 9000 system, Series P Platform licensed to support up to
16 readers, 10 concurrent clients (128 max) and 2 concurrent badging clients (30 max). The Badging
Solution shall be Software House C•CURE ID. The SMS field controllers shall be the Software House
iSTAR family of controllers.  The hardware manufacturer shall be an ISO 9001:2000 registered company.

2.2 DESCRIPTION

A. The SMS shall be an integrated system that utilizes a single, industry-standard relational database
management system for the storage and manipulation of related data. The SMS shall include a server with
operating system and applications software, operator and administrator terminals with appropriate
software, hard copy printers and fixed magnetic storage media. The security devices shall communicate
with the field panels via a dedicated cable network. The field panels shall communicate to the server via a
Fast Ethernet 10/100 or 1 GB, TCP/IP network.

B. The SMS shall allow for growth and scalability from a low-end or entry level system to a high end or
enterprise system by increasing CPU power, memory and database. The SMS shall be modular in nature,
allowing system capacities to be easily expanded without requiring major changes to system operation.
All defined system data as well as historical information shall be maintained. Customizable user
interfaces shall allow management of system information and activity for administrators and operators.



WPE# BR19050 SDSTA Headframes Security Lead, SD

SECURITY AND DATABASE MANAGEMENT
SYSTEM

281315 - 6

The SMS shall include an intuitive .NET based badging solution with a WYSIWYG badge layout editor
and GUI for badge design.

2.3 SMS FUNCTIONALITY

A. Partitioning

1. The SMS shall allow system administrators to separate the creation and viewing of objects into
partitions. SMS operators shall be associated with partitions and this shall determine which objects
operators have the ability to create and or view. The SMS shall support an unlimited number of
partitions.

2. The SMS partitions shall include but not be limited to the following objects:
a. Personnel
b. Clearances
c. Doors
d. Controllers with all associated hardware (readers, inputs, outputs, etc.)
e. Video servers with all associated objects (cameras, tours, views, etc.)
f. Application layouts
g. Events
h. Dynamic views
i. Maps
j. Reports, forms, results
k. Holidays
l. Badge layouts
m. Queries
n. Images

3. Through the use of privileges, the SMS System Administrator shall be able to determine which
objects are associated with a particular partition. These objects shall then be assigned to System
Operators with the appropriate privilege.

4. The SMS shall support a super-user assigned the ‘System All’ privilege who shall have full access
to all objects in all partitions.

5. Any operator shall have the ability to be assigned access rights to any partition. Individual Access
rights shall be created and have the ability to be assigned to any users of the SMS.

6. The SMS shall allow objects to be created in any partition. The SMS shall have the ability to grant
or remove permission from any object in any partition.

7. The SMS shall provide the ability to move objects from one partition to another partition without
the requirement of deleting and recreating.

8. The SMS shall provide the ability to import/export any configured object.

9. The SMS shall support the display of all associated objects contained within a partition.

B. Enterprise Architecture

1. The SMS shall provide an Enterprise Architecture, licensable option that allows you to configure
multiple Satellite Application Servers (SAS) to communicate with a Master Application Server
(MAS). The Master Application Server shall provide a platform for global management of the
personnel, video, and access control security objects on two or more Satellite Application Servers
(SAS) in an enterprise.
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2. The Enterprise Architecture shall work by synchronizing each SAS system's database with the MAS
database. The MAS shall contain the global data that is used across every server, such as global
personnel records, global clearances, and global schedules. The global data shall be synchronized to
each SAS to provide enterprise-wide security. The MAS shall be used to remotely monitor and
manage controllers and video servers attached to SAS's in the enterprise, however it shall not
support any directly connected controllers or video servers.

3. The MAS shall provide the capability for Central Monitoring of the entire enterprise, using the
Monitoring Station application. From a Central Monitoring Station connected to the MAS, the
system shall be capable of viewing events, activities, and status of every SAS in the enterprise.
Alternatively, you can connect to an individual SAS to monitor that system and its connected
hardware. In addition, the MAS shall provide the ability to integrate with external sources via
LDAP, XML, CSV or ODBC imports both manually or automatically through scheduled processes.

4. Each SAS shall contain database records for all connected video and access control devices, as well
as local personnel, clearances, privileges, and other related data. Each SAS shall synchronize with
the MAS so that SAS local data is replicated to the MAS for central management and monitoring.
In addition, the MAS shall provide central reporting capability for replicated SAS objects including
journal and audit transactional data. [Note, for Connected Program integrations, SAS local data is
not replicated to the MAS and central reporting is limited.]

5. All local data shall be synchronized immediately to the MAS or queued if a server is offline. All
queued data shall be replicated automatically upon restoral of communication. Global data that is
created or changed at the SAS/MAS shall be replicated to all locations. Journal and Audit data shall
be synchronized either manually or on a configurable schedule, providing the ability to manage
bandwidth usage and load balancing.

6. Operators in the enterprise architecture shall be configured as local or global. Global operators shall
be subject to the user privileges as defined on each SAS.

7. The Enterprise Architecture shall support a Standalone to SAS Migration Utility that shall be used
to merge a standalone SMS server into an existing SMS Enterprise site.

8. The Enterprise Architecture option shall include:
a. Global Administration of Personnel and Clearances, Images, Card formats, CHUID Formats,

Holidays, Personnel groups, and Operators and Privileges
b. Centralized Reporting
c. Central Monitoring of Events and Activities across the Enterprise
d. Central Management of Access Card Enrollment
e. Central Badging and Image processing
f. Global Management of Badge Layouts
g. Single Card Access across the Entire Enterprise
h. Increased Scalability of Security Hardware and Video
i. End-to-End Encryption
j. Automated Synchronization of Enterprise Security Databases
k. Central Management of Video and Hardware Resources
l. Remote Editing of Global and Local Data

9. The SMS Enterprise model shall not restrict the addition and/or configuration of over 40 regional
application servers configured to a master application server. Testing and qualification has been
completed for up to 40 regional servers. However, the SMS shall have no technical restrictions to
regional server capacity limits other than system performance.

10. The SMS shall support the configuration of multiple Global partitions in addition to the default
Global partition providing the SMS more organization options for objects within the Enterprise
system.
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11. The Enterprise Architecture option shall provide Multi-Version support.   Multi-Version support
shall allow SASs running a prior version of the SMS software to continue to synchronize with the
MAS allowing for a phased deployment during an Enterprise-wide upgrade. Client connectivity
between MAS and Multi-version SASs for monitoring and administration is supported

C. Graphical User Interface (GUI)

1. The SMS shall employ a standard Windows graphical user interface (GUI). A mouse and keyboard
shall be the primary operator interface with the system. Operator screens shall utilize all standard
Windows-style functions such as drop-down menus, context menus, radio buttons, and lists, as
appropriate. The interface shall utilize a ‘tree structure’ similar to Windows Explorer.

D. Administration Operator Interface

1. The SMS shall employ an Administration Operator Interface to control the following:
a. Hardware (readers, inputs, outputs, video systems, door controls, CCTV, and other systems).
b. Configuration of personnel records, operators and operator privileges.
c. Graphical Maps.
d. Application Layouts.
e. Dynamic Views.
f. Queries.
g. Import/Export of objects, including images.
h. System Variables.
i. Reports (either periodic or one-time).
j. System functions (event command and control, actions, schedules).
k. Display of a list of objects in a grid that can have their values modified and respond to

real-time status changes.
l. Scheduling of backups.
m. Monitoring of system settings and performance.
n. Designing of and printing of badges.

2. The GUI shall be configurable by the system administrator to control the views and access of each
Monitoring Station operator.

E. Monitoring Operator Interface / Activity Monitoring

1. The SMS shall contain a monitoring component that is capable of, among other things, displaying
the current state of any object in the system. Additionally, the monitoring station shall be capable of
displaying a log of all activity that occurs in the system, from object state changes, to access control
information. All text for events (alarms) in the system shall be configurable to be displayed in color
based on the user-specified priority of the event.

2. The Monitoring Station shall be capable of showing all changes occurring to an object without
requiring the associated activity messages for that object to be routed to that monitoring station. The
SMS shall require the operator to have appropriate permissions to view and/or control any object.

3. The monitoring station interface shall be user-customizable. The SMS shall support the ability of
the end user to create a customized application layout for the monitoring station. The monitoring
station shall support multiple application layouts that can be assigned to the operators. Each
application layout can have multiple panes in the same window. The panes can have multiple tabs
so that different objects such as cameras and tours can be displayed in the same pane. The panes
shall have the ability to include: General activity; Event (Alarm) activity; Dynamic card swipe
information; Video cameras and tours; Maps; Dynamic Views; Reports; and links to external
applications. Each pane shall have the ability to be moved to a specific screen.
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4. The SMS monitoring station shall support a Swipe and Show Viewer.  The Swipe and Show Viewer
shall monitor a configurable list of doors and shall display a portrait or multiple portraits of
personnel who present an access credential at a Reader on an included Door or Elevator.  The SMS
shall allow multiple Swipe and Show Viewers to be added to an Application Layout.  The Swipe
and Show Viewer shall provide configurable image border colors that shall correspond to access
transaction states (Admit, Reject etc.,).  The Swipe and Show Viewer shall display the date and time
of the transaction, the location, area, Cardholders name and the status of the transaction.  The Swipe
and Show Viewer shall allow an Operator with the appropriate Privileges to perform the following
functions from the Viewer:
a. View/Edit the Cardholder record
b. Perform a momentary unlock of the associated door
c. Grace the Cardholder (allow the cardholder into an APB area)
d. Perform an Area Lockout Grace of the cardholder
e. Perform an APB reset on the cardholder

5. The SMS shall support multiple monitor displays providing the ability to configure an Operator's
Application Layouts to open in separate instances of the Monitoring Station to enhance the
performance of multiple displays.  Each pane within an Application Layout shall be able to be
moved to a separate monitor or put in a floating window to allow it to be moved between monitors
or to any position on the screen.  Closing a floating pane shall place it back into its previous
position within the Application Layout.  The SMS shall support up to Ten (10) assigned monitors
for Application Layouts.

6. The SMS shall provide the Monitoring Operator with following functional capabilities:
a. Shall provide a scrolling list of lines or tiles showing current activity on the system.
b. Shall display activity in real-time as data is being transmitted by field hardware.
c. Shall include icons that indicate the type of activity and textual description of the activity.
d. The color of the frames of the tiles, icons, and/or text shall indicate the type or importance of

the information contained therein.
e. A series of menus, driven by drop-down or trees, shall allow the Monitoring Station operator

to perform manual actions, such as “momentary door unlock” for a given door.
f. As part of the manual action capability, the system shall provide screens or boxes that query

the operator on specifics, such as start and end time, and offer guidance on performing the
manual actions.

g. Ability to view a sortable list of active alarms or events and recently active alarms or activity.
h. Ability to view video from DVMS systems within the same GUI. The video screen GUI shall

be able to display multiple panes of live or recorded video and have on-screen camera controls
for each live window, providing PTZ control of individual cameras.

i. A GUI that minimizes the number of operator mouse clicks or keyboard strokes.
j. Mouse controls include “right-click” pop-ups and highlighted default selections.
k. Objects shall be displayed to the operator based on his/her assigned operator privilege. The

operator shall only be able to monitor/command those objects for which he or she has been
assigned privilege.

l. When an operator logs out of a workstation and a new operator logs on, the objects displayed
on the workstation screen shall by dynamically updated to display only those objects for which
the new operator has privilege.

m. Allow the customization of columns as defined by the operator privilege, including:
1) Adjusting width (on the fly or pre-programmed).
2) Not displaying Columns (on the fly or pre-programmed).
3) Sorting on selected columns (to follow standard Windows conventions).

n. Allow for a “freeze” function. This includes a configurable “freeze time-out” that permits an
activity to be selected and temporarily prevents the display of subsequent activities which push
the selected activity off the screen. A break-through event disables the freeze function.  The
freeze function shall provide a graphic bar where the remaining time available in the freeze
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timeout shall be displayed.   Selecting the freeze timeout icon before the time elapses shall
extend the freeze timeout to the maximum.

o. Provide Acknowledge All, Acknowledge and Clear All and Silence All buttons for events.
p. Support multiple panes for the display of events, activities, video, personnel images, and maps.
q. Display the number of active causes of an event.
r. Support the ability to attach a log message to an event, even after the event has been

acknowledged.
s. Provide the ability to attach Predefined Log Messages to an event upon acknowledgement.
t. Shall allow a Monitoring Operator to select on-screen transactions (both events and system

activity) and Email the transactions with a single mouse click.

7. Pre-defined Alarm Acknowledgement Messages
a. The SMS shall provide the ability to create Predefined Log Messages. Each log message shall

have a Name, Description, Label and Message Text. These messages shall be assigned to any
event providing the ability to select the appropriate response that resolved the event. The SMS
shall provide the ability to group multiple log messages and then assign the group to an event.
Each group shall contain up to one hundred messages and each event shall support up to one
hundred messages. The SMS shall allow only users with specified operator privileges to add,
modify, or delete messages or message groups. Predefined messages shall be editable by an
operator with the proper privilege and may be appended as required by the operator.

b. Messages shall have the following characteristics:
1) Message Name shall be configured with up to 500 characters
2) Message Description shall be configured with up to 500 characters
3) Message Label shall be configured with up to 100 characters
4) Message Text shall be configured with up to 3000 characters

8. The SMS shall support audible alarm annunciation at operator workstations (operator configurable
audio [WAV] files associated with alarms).

9. The activity monitoring screen shall be capable of displaying the following features:
a. System clock.
b. Date/time when the activity actually occurred and the date/time when the activity was received

by the server shall be displayed (when they are different).
c. Real time event counters.
d. Count of the active events.
e. Count of the events requiring operator acknowledgment.
f. Name of operator logged on at the workstation.
g. Real-time display of the current activity on the system in chronological order.
h. Acknowledge All and Silence All buttons for events.
i. Manual Action command buttons.
j. Pre-defined and configurable acknowledgement messages.
k. Log message.
l. Clear event.
m. Clear group of events.
n. Event action message (automatically display selected message for event).
o. Dynamic views.

F. Web Client

1. The SMS shall support a Web Client to provide remote access to the SMS Server via a web
browser.  The Web Client shall support Microsoft® Internet Explorer, Safari, Mozilla Firefox® and
Google Chrome. The Web Client shall support 128-bit AES encryption to the SMS Server.

2. The Web Client shall support Windows Authentication. The privileges of the SMS operator shall be
propagated to the Web Client User allowing only access to Security Objects for which the SMS
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Operator is authorized. The Web Client shall provide support for Partitioning of the system and
utilize the Partitions assigned to the Operator.

3. All changes made to the SMS database via the Web Client shall be recorded in the Audit Trail
Database.

4. The Web Client shall provide Personnel Management including:
a. Shall allow the operator to create and modify personnel data (includes adding/removing

clearances, schedules, and expiration dates).
b. Operator shall have the ability to enable and disable cards.
c. Operator shall have the ability to search for, edit, add, and delete Personnel records from the

SMS database.
d. Search function shall allow searching by name.
e. Shall support the Auto-increment Card Number feature for Credentials created using the Web

Client.
f. Shall support a Change CHUID Format button on the Credentials tab that allows you to

change the CHUID format of a Credential.
g. The SMS Web client shall provide a personnel Portraits tab that includes image display, Image

capture from a file or a local USB camera, and save it to the SMS personnel record.
h. The SMS Web client shall support the previewing/printing of badges.

5. The Web Client shall support a Personnel Monitor to provide a scrolling display of access granted /
denied activity.  Activity shall be restricted based upon the Operator’s Privilege and Partition
assignments. Display controls shall include page up, page down, and a freeze function.

6. The Web Client shall support Manual Actions including unlocking / locking of doors and arming /
disarming of inputs. Web Client Manual Action module shall display details as well as allow for the
cancelling of manual actions.

7. The Web Client shall support the display of Dynamic Views as defined by the SMS.  Dynamic
Views shall provide a real time view of SMS data including Journal and Audit Trail history.

8. The Web Client shall support displaying and saving of reports. Reports shall consist of personnel
history activity or audit data. The report data shall allow sorting within the Web Client view page
by any displayed field in ascending or descending order. The Web Client shall allow reports to be
saved in CSV and PDF formats. The operator shall have the option to save the report to a file or
send it via email.

9. The Web Client shall support the ability to query on a specific cardholder by name and sort
cardholders by name, type, date modified or object ID. Once the query is complete, the operator
shall have the ability to assign a single access clearance or a group of clearances to a cardholder.

10. The Web Client shall support the ability to display a door activity report of the last 10 card swipes
from the cardholder record configuration view. In addition, it shall provide the ability to display the
Activation / Expiration Date and Time for each credential assigned to a cardholder.  The Web
Client shall display all user-defined personnel fields and the details of each assigned access
clearance in a separate window. The Cardholder record configuration view shall also allow Journal
and Audit log review.

11. The Web Client shall support Auto-Logoff based upon inactivity. The Web Client shall monitor
user activity and shall automatically log a user out of the workstation after a user defined timeout
period. A Web Client Operator with the appropriate privileges shall be able to set the inactivity time
out value from the Web Client.   The maximum inactivity time shall be 60 minutes. After the
inactivity timer has expired, the Web Client shall logout and return to the login screen.

12. The Web Client shall provide a configurable modular layout called a Dockview. The Dockview
module shall support up to 3 configurable pages and each page can consist of up to 6 modules for
viewing various aspects of the system.
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13. The Web Client shall provide a Diagnostic dashboard. The C•CURE Web Diagnostics shall be used
to monitor the health status of multiple devices simultaneously from three separate Dashboard views
- Alert, Device Health and System.

G. SMS Mobile Application

1. The SMS shall support a Mobile Application allowing operators to monitor or administer the SMS
system by way of mobile device. The device shall be connected via the phone network and a VPN
or via Wi-Fi to the SMS server utilizing Web Service (IIS - Web Service).

2. The SMS Mobile software shall be available for download from the following locations:
a. Apple App Store
b. Google Play

3. The Mobile Application shall support mobile phones and tablets running the following operating
systems.
a. Apple iOS 8.0 and higher (iPhone, iPad, iPod Touch)
b. Android OS 4.0 and higher

4. The Mobile Application shall connect to a standalone SMS server, including an Enterprise Satellite
Application Server (SAS) and Site Server (Appliance).

5. The SMS Mobile Application shall support connection to the SMS system through a 3G
(minimum), 4G, or Wi-Fi connection.

6. The number of mobile connections allowed by the SMS server shall be based on the SMS licensing
model. Each connection made through the SMS Web service shall be considered a simultaneous
client connection.

7. Operator login to the SMS Mobile Application shall be consistent with the SMS thick client
application, authenticating login credentials via Windows Single Sign-On (SSO).

8. The SMS Web Service shall require Internet Information Services (IIS) be installed on the target
system. The SMS Web Service shall be installed on the IIS server during installation.

9. The SMS Mobile Application user interface shall be localized with supported SMS languages:
Arabic, Czech, Danish, Dutch, English, French, German, Greek, Hungarian, Italian, Japanese,
Korean, Polish, Portuguese (Brazilian), Russian, Simplified Chinese, Spanish, Swedish, Traditional
Chinese, and Turkish.

10. The SMS Mobile Application shall support SSL-encrypted communications with the remote Mobile
Web Service.

11. The SMS Mobile Application shall provide a search and filter option to refine query results.

12. The SMS Mobile Application shall provide a link to a context menu while viewing objects,
providing the operator the ability to perform SMS operations consistent with the SMS
administration and monitoring applications.

13. The SMS Mobile Application shall provide the following core features:
a. The SMS Mobile Application shall provide operators with the appropriate privilege, access to

tools used for inspecting the SMS Journal and Audit Logs.
b. The SMS Mobile Application shall provide a collection of tools to monitor SMS events and

other objects. Monitoring shall show active SMS events in real time.
c. The SMS Mobile Application shall provide a collection of tools to manage personnel and shall

allow for the following:
1) Create/Update Personnel Records
2) Assign/Remove a card/credential to personnel.



WPE# BR19050 SDSTA Headframes Security Lead, SD

SECURITY AND DATABASE MANAGEMENT
SYSTEM

281315 - 13

3) Capture an image and associate that image with personnel.
4) Grace personnel, Antipassback Card Reset, Area Lockout Grace, and remove personnel

from an Area.
d. The SMS Mobile Application shall support the viewing of live and recorded video using

American Dynamics VideoEdge NVR.

14. The SMS Mobile Application shall provide tools used to explore, edit and control the following
objects:
a. Favorite Filters
b. Favorite Monitors
c. Query
d. Events
e. Manual Actions
f. Operators
g. Controllers
h. Doors
i. Elevators
j. Inputs
k. iSTAR Clusters
l. Outputs
m. Readers

15. The SMS Mobile Application shall provide an editor for local application preferences such as:
a. Login Parameters - Encryption, Inactivity Timer, etc.
b. Data Collection - Page Size
c. Monitoring - Polling Intervals, etc.

H. Graphic Maps

1. The SMS shall support unlimited graphic maps and icons to be displayed on the operator
workstation monitor.

2. The system shall support an operator-programmable, color graphic map display that supports the
following features:
a. Shall be capable of showing the floor plan, the location of alarm devices, and alarm

instructions for a facility.
b. Shall be centralized in the system configuration and displayed on the operators’ workstations.
c. Shall support a search function that returns a list of objects that can then be dragged and

dropped onto a graphic map.
d. Shall support grouping object icons into regions on a map so that all icons, except ones

specifically excluded, become related to that region.  When one icon in a region goes into alert
status the entire region shall animate using the same animation as the last alerting icon.

e. Shall support grouping object icons into polygon regions so that alerts from different maps
shall be shown on other maps. The SMS shall support navigating between these using map
icons to open different maps in a new tab or in the same tab.

f. Shall support the placement of text on a graphical map.  Text shall have customizable
parameters for font type, font size, color and bolding/underlining.

g. Shall support a hover feature to open a pop-up view of an icon object without clicking on the
icon.  The hover feature shall be configurable to allow the hover window to close
automatically once the cursor is removed from the object.

h. Shall allow various maps to be associated with different areas to create a hierarchy of maps.
i. Shall support graphic maps having a resolution of 1024x768 Pixels or greater.

3. Operators shall be able to use drag-and-drop mouse technique to place dynamic system level object
icons of all objects such as: cameras, video servers, inputs/outputs, events, maps, reports, dynamic
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views, and door/elevator icons. These dynamic object icons shall allow a system operator to
perform tasks and issue commands related to the object by double-clicking on the icon.
a. The SMS shall allow the addition of new layers to the drawing (such that if the drawing must

ever be reloaded due to an update of the drawing, the layer(s) created within the SMS will be
added back automatically without additional reconfiguration).

b. The SMS shall allow the hiding of layers in View mode but icons in an alert state on hidden
layers shall still be shown.

c. The SMS shall be able to directly import the following file formats for the map:
1) AutoCAD (.DWG)
2) DXF
3) JPEG (.JPG)
4) PNG

d. The Maps feature shall include two operational modes: an administrative mode to allow
configuring of the facility floor plans or site plans that show exterior features and a runtime
mode to allow monitoring and interacting with the configured facility layouts or site plans.

I. GIS Mapping

1. The SMS shall support Geographic Information System (GIS) locations for SMS devices such as,
Doors, Readers, Outputs, Inputs, and Events.

2. The SMS shall allow the assignment of GIS locations to objects by selecting the location on a GIS
map.

3. The SMS shall allow the SMS Operator to view the GIS location of an object or multiple objects
via the context menu (right click).

4. The SMS shall allow the SMS Operator to perform an action on the selected GIS object
(Momentary unlock door etc,) via the context menu (right click).

J. Information Storage, Backup and Transfer

1. All programmed information, as well as transactional history, shall be automatically stored in the
database for later retrieval and backup. The SMS shall support configurations where the SMS
database(s) may be installed on a hard drive on the SMS server, on an independent database server,
or in an existing corporate database server.

2. The SMS shall be capable of backing up and restoring all system data and transactional history. The
server shall be capable of transferring all programmed data and transactional history to CD-ROM,
DVD, or Hard Drive (including networked drives).

3. The SMS shall allow activity history to be written to a database. The system shall have the capacity
to store a minimum of 50 million transactions. There shall be a method of backing up the activity
history on external media and then restoring and replaying it.

4. The SMS shall support AES 256-bit encrypted communications between server and user client.

5. The SMS shall support AES 256-bit encrypted communications between server and controller. The
encryption shall support both local and third-party digital certificates.

K. Communication Ports

1. The SMS shall be able to support multiple serial devices. In addition to COM1 and COM2, up to
[8, 16, 32, to 256] additional ports may be configured through the use of a port expander or its
equivalent. These serial ports may be used for connection to CCTV matrix switchers, or apC panels.

2. The SMS shall support the use of Ethernet networks as the communications path between the host
computer and field devices such as, iSTAR, apC, apC 8/x, controllers, and CCTV matrix switchers.
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This communications path shall be the same network used for communications between the host
server and the operator workstations. The communications between the host computer and the field
devices shall be encapsulated in a TCP/IP network/transport layer.  The SMS shall support IPv6. 
(IPv6 shall be supported only on C•CURE 9000 Clients and iSTAR Ultra controllers.)

L. Printers

1. The SMS shall support report printing. The report printer(s) may be connected directly to the client
PC or shared over a network. The SMS shall support as report printer(s) any printer for which a
printer driver exists within the Operating System supported by the current SMS version.

M. Software Configuration

1. The SMS configuration tools shall utilize intelligent configuration controls. The system shall be
structured so an operator is unable to perform configuration functions that are invalid based on the
configuration used. The system shall support the ability to search within browser lists using filtering
operators such as “begins with”, “ends with”, “contains”, etc. The system shall also allow an
operator to do searches using filtering operators on any class of object in the system, both in the
Administration application and the Monitoring Station application.

2. The SMS shall allow text description of all configured objects. The SMS shall allow the renaming
of an existing title description without removing the sub-components of that configuration object.
The SMS shall automatically remove from the system all configuration references to an object being
deleted. The SMS shall automatically provide default names for all inputs, outputs, readers, and
extension boards. The SMS shall clearly display which hardware objects (inputs, outputs, readers)
on a controller are configured, and which are not.

3. The SMS shall provide for the configuration of templates. Templates of supported objects shall be
operator-configurable to provide default values by pre-populating commonly used data fields.

4. The SMS shall support an unlimited number of groups for any object type. The SMS shall support
unlimited object group definitions. In general, a group shall be usable wherever an individual object
is referenced in the SMS. For example, a group may be used instead of an object when configuring
a schedule/object pair in a clearance, and a group may be used instead of an object when
performing a manual action to unlock a door.

5. The SMS shall generally allow any object in the system to be grouped including personnel, doors,
inputs, outputs and clearances.

6. The SMS shall restrict the viewing and controlling of objects in the administration and monitoring
stations via operator privileges. The SMS shall support the configuration of operator restrictions on
an object class basis, and on an object-by-object basis. The SMS shall maintain a distinction
between objects that are being monitored and objects that are being controlled, preventing operators
from issuing object manual actions to objects for which the operator does not have manual action
privileges. There shall be different levels of controls within the system for administration privileges
versus monitoring privileges.

7. The SMS shall support unlimited operator accounts with unlimited definable privilege levels.

8. The SMS shall allow configuration of controllers using hierarchical tree-based navigation and
context menus.

9. The SMS shall support the ability to download firmware updates to the controllers.

10. The SMS shall support the following methods for Operator authentication and authorization:
a. Windows Single Sign-On (SSO).
b. Basic User Authentication with locally defined usernames and passwords with strong

password rule enforcement.
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11. The SMS shall provide an automatic client update process for quick distribution of application
updates.

12. The SMS shall have context sensitive online help (at the screen level) available at any point
requiring operator input.

N. Workstation Support

1. The SMS shall support a Workstation Dynamic View which shall list at a minimum:
a. The Workstation Name
b. A Description
c. Enabled/Disabled status
d. Last known Operator

2. Last known Application/connection type with version information

3. The SMS shall support the ability to disable any Workstation preventing any Operator Login from
disabled Workstations.

O. Object Tagging

1. The SMS shall support the tagging of system objects.  Tags shall be used to associate content or
metadata to an object to create ease of use to find, manage, and organize system objects.

2. The SMS shall support General and Location tags. Location tags shall support the addition of
Geographic Information System (GIS) information.

3. The SMS shall provide a Tag Manager that shall:
a. Be built into the SMS Administration application
b. Facilitate the creation and management of tags
c. Allow the linking of system objects to tags
d. Provide the creation of hierarchies and meta-tags
e. Display hierarchies and objects associated to tags

4. Tag names shall support up to 100 characters

5. Tag hierarchies shall support a depth of up to 20 tags

P. Smart Search

1. The SMS shall support a smart search bar that shall perform a global search among all types, tags,
and objects present in the SMS using the name field.

2. The SMS shall support a keyboard shortcut (Ctrl+E) to invoke the smart search from the SMS
Administration Application.

3. The smart search shall allow results to be shown for partial entries in the search bar and results shall
be displayed immediately upon entering data without additional keystrokes.

4. Search results shall be separated into groups by object type and shall allow objects to be edited by
selecting the object from the list.

Q. User-Defined Fields

1. The SMS shall support an unlimited number of User-defined fields.    Each user-defined field shall
allow a name, description and a customizable label.  A default language shall be selectable by the
System Administrator for the user-defined field labels.
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2. User-defined fields shall support customizable character size restrictions which shall limit the size
of the field.

3. User-defined fields shall be usable for reports, queries, dynamic views and exports of system data.

4. User-defined fields shall be available for the following SMS objects:
a. Personnel
b. Credentials
c. Field Controllers
d. Inputs
e. Outputs
f. Events
g. Card Readers
h. Doors
i. Elevators
j. Clearances
k. Visits
l. Access Requests
m. Video Cameras/Servers
n. CCTV Switches/Cameras

5. User-defined fields shall be definable as Mandatory and/or Unique and shall support the following
field types:
a. Character

1) Integer
2) Logical
3) Date/Time
4) Date
5) Time
6) Enumerated List
7) Multi Line
8) Decimal
9) Identity

6. User-defined fields shall support masking to provide consistency of data entry across all system
operators. Custom masks, as well as the following predefined masks, shall be available:
a. Alphabetic
b. Alphanumeric
c. Numeric
d. Phone Number - USA
e. Zip Code
f. Zip Code +4
g. Alpha - All Caps
h. Alpha - All Lower case

R. Personnel Records

1. The SMS shall provide Personnel Templates that shall eliminate repetitive data entry by
pre-configuring Personnel Records with data common to all Personnel of a certain type.

2. The SMS Personnel records shall provide multiple tabbed pages of personnel data containing
default system and user-defined fields. Labels for user-defined field tabs shall be customizable by
the System Administrator with the appropriate privileges. The SMS Personnel record shall support
the creation of tabs allowing for additional user-defined fields.



WPE# BR19050 SDSTA Headframes Security Lead, SD

SECURITY AND DATABASE MANAGEMENT
SYSTEM

281315 - 18

3. The SMS shall support a Watchlist flag for all Personnel to identify individuals requiring special
attention.

4. The SMS shall provide assistance alerts in the form of a button on the Personnel screen for the
operator to request assistance from another operator via an event activation.

5. The SMS shall provide a “Personnel Record Document Object” option which allows the operator to
assign / attach up to two (2) documents (such as URL, PDF, or TXT files) to the personnel record.
The document may be applied to the record as one of the following:
a. 'Shared' Document - added to the SMS via the Documents Editor.
b. 'Private' Document - imported from outside the system, such as a birth certificate or a diploma.

6. The SMS shall include a "Documents" tab to user-defined personnel views as well as the default
view "Personnel View with Portrait in Header" to support the association of documents. The
documents are available for viewing by operators with appropriate privilege.

7. The SMS shall support the generation of a unique random card number for an access credential for
all Personnel records.  The unique card number shall contain up to the maximum number of digits
for the CHUID format chosen for the credential.

8. The SMS shall support the configuration of a trigger for a Personnel record that pulses an Event
whenever a 'Card Admitted'/'Card Rejected' message is logged to the Journal for that person at a
defined Door/Elevator.

9. The SMS shall support an email address field for each Personnel Record and shall support the
sending of emails to Personnel Groups.

S. Credentials

1. The SMS shall support a minimum of five (5) credentials (cards) per Personnel record and shall
only count Active and/or Expired Cards towards the maximum assignable Cards per Person.  Cards
designated as Lost, Stolen and Disabled shall not count towards the maximum assignable Cards per
Person.

2. The SMS shall support the ability to define the default period of time (in Days, Hours or Years)
from a Credential’s Activation Date until its Expiration.  The SMS shall support an override of the
default Expiration time period for individual Personnel Types.

3. The SMS shall support Temporary Credentials.  Temporary Credentials shall be available for
general re-use without being associated to specific Personnel records.  Temporary Credentials shall
be assignable to visitors and can also serve as temporary replacement cards for Personnel who
misplaced or forgot their regular Credentials.  The SMS shall support the configuration of a default
number of days for Temporary Credentials to remain active after they are created.

4. The SMS shall provide the ability to define background colors for the Active/Expired Credential
Status fields in the Personnel Record.

5. The SMS shall support a system-wide setting to automatically disable Personnel Credentials that
have not been used for a specified period of time. The Disable by Inactivity process shall support a
user configurable daily scan time.

T. Two Factor Authentication

1. The SMS shall support Two Factor Authentication providing an additional level of security for
credentials and access requests utilizing a Mobile phone.  Two Factor Authentication (2FA) shall
provide access to a protected door using a second, additional method of authentication before
access is granted by the reader.
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2. Two Factor Authentication shall utilize SMS software only and shall not require specialized
hardware at the door.

3. Two Factor Authentication shall be supported using the following methods:
a. Cardholders using a card at a 2FA protected door shall receive a notification on a mobile

phone requesting that they authenticate the pending card access request.  Using a mobile App,
the cardholder shall either approve or deny the request.

b. Cardholders using a card at a 2FA protected door shall receive an automated call on their
mobile phone.   The automated call shall prompt the user to press a key to approve the request
or end the call to deny the request. This method shall not require the use of a mobile
application.

U. Personnel Views

1. The SMS shall support user-defined Personnel Views. Personnel Views shall provide the ability to
customize the Personnel record by adding and/or removing certain objects from the operator’s view.
Personnel Views shall be assignable to SMS operators via the operator’s assigned privilege and
shall be definable for use in the creation and/or editing of the Personnel record. All Personnel
Views enabled for an operator shall be selectable from the current view to allow an operator to
switch views in real time. Personnel Views shall support the following:
a. Adding/Removing Fields (including all user-defined fields)
b. Custom Field Labels
c. Adding Boxes to group together common fields
d. Adding/Removing tabs to organize fields
e. Custom Tab Labels
f. Customization of Tab display order
g. Background/Foreground color control of fields and labels
h. Personnel Record Document Object - to associate up to two (2) documents to the record

V. Language Localization

1. The SMS shall be configured so the information presented to system operators is displayed in a
language native to the system operator provided that the proper translation files exist.

2. It shall be possible to translate the SMS into any left-to-right or right-to-left language supported by
Unicode and by the Microsoft Windows operating system.

3. Languages shall include English, Arabic, Brazilian Portuguese, Czech, Dutch, Danish, French,
German, Greek, Hungarian, Italian, Japanese, Korean, Polish, Russian, Swedish, Simplified
Chinese, Spanish, Traditional Chinese and Turkish. .

W. Inputs

1. The SMS shall monitor both supervised and unsupervised hardware inputs as well as virtual inputs
such as predefined system messages. These inputs include door / elevator inputs and monitor points.
The SMS shall also monitor controller inputs such as tamper, AC fail, and low battery.

2. The SMS shall have the ability to name and allow for user-defined descriptions for individual
inputs, outputs, and readers as well as input and output modules.

3. There shall be three separate and distinct states for inputs, which can be defined on the input
configuration screen: Disabled, Enabled / Disarmed and Enabled / Armed.

4. The SMS shall allow configuration to link the state of an input to an output. The system shall allow
multiple inputs to activate a single output or group of outputs.

X. Outputs
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1. The SMS shall have outputs, also known as Control points, which associate an input or event action
with a relay output. These output uses include doors / elevators, alarms and industrial control.

2. There shall be three types of outputs available: dry contact / Form C relays, wet or voltage sourced
relays and Open Collectors. Outputs shall be configured such that they can be activated, deactivated
or pulsed by system actions.

Y. Card and Reader Support

1. The SMS shall be designed to support multiple card formats and card reader types.

2. The SMS shall support the following features for directly connected readers:
a. OSDP. (Open Supervised Device Protocol), v2.1.6 or higher.   OSDP shall only be supported

with the iSTAR Ultra and qualified OSDP capable readers using OSDP Secure Channel
AES128 encryption.

b. User definable options pertaining to LED and Beeper control.
c. User defined card formats up to 256 bits.
d. Unlimited number of SMS card formats.
e. The ability to assign up to 10 card formats per reader.
f. The ability to show reader status on RM LCD.
g. Support Wiegand and 3x4 matrix keypads.
h. The enrollment of biometric templates to smartcards.
i. Custom CHUID FIPS201-compliant supporting full 256-bit data.
j. The SMS shall support readers that provide Wiegand signaling and magnetic signaling to

include:
1) Software House RM readers.
2) Software House Multi-technology readers.
3) Wiegand swipe/insert readers.
4) Proximity readers.
5) Biometric readers.
6) Smart card readers.
7) Wireless readers.
8) Magnetic readers.

Z. Advanced Door Monitoring

1. The SMS shall support Advanced Door Monitoring allowing additional monitoring inputs and lock
sensing equipment at all doors. Advanced Door Monitoring shall allow integration with third-party
lock release inputs, such as fire and crash bar devices, that control emergency egress.

2. Advanced Door Monitoring shall include:
a. Multiple inputs - Advanced Doors shall support up to 16 inputs.
b. Single and double-leaf doors with multiple DSM or Request To Exit (RTE) inputs.
c. Shall support Lock sensing devices - to monitor locking on magnetic bonds, bolts, and cams.
d. Integrated lock releases - to integrate door unlocking with fire, crash bar, power fail, and key

switch inputs.
e. Special events and actions - to create keypad commands that lock, unlock, and secure doors

for a specific time period.
f. Alarm Suppression and RTE control on a per door basis.
g. Enhanced Shunt control.
h. Grace and change timing options - to fine tune the SMS timing to avoid the effects of ‘door

bounce’.
i. Journal reports and Monitor Station activities - to manage the system and monitor door

activity.
j. Additional Event Actions related to Advanced Doors
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AA. Keypad Commands

1. The SMS shall support keypad commands.  Keypad commands shall be up to nine digits in length. 
Keypad commands shall be entered at a keypad connected to an iSTAR controller and shall be used
to activate system events.  The event shall be configurable to activate any allowable event action.

2. Keypad Commands shall support Personnel Permission options to accompany the command and
validate the issuer’s identity.  Keypad Commands shall be configurable to require a valid credential
or a valid credential plus a PIN.  Keypad Commands shall also be available to all Personnel or only
selected Personnel as part of a Personnel Group.

3. The SMS shall support the assignment of certain users as Keypad Command Administrators.  These
users shall be able to issue all Keypad Commands and shall not be required to be part of a
Personnel Group assigned to a Keypad Command.

4. Keypad commands shall have the ability to be limited to specific doors as part of a Door Group
within an iSTAR Cluster.  In addition, specific readers shall be configured to allow or disallow
keypad commands.

5. Keypad Commands shall support segmentation of the nine-digit code in the form of Prompt Codes. 
Prompt Codes shall allow the user to utilize some digits of the Keypad Command to correspond to a
command such as a door unlock, and the remaining digits to correspond to an object such as a door.
 When using Prompt Codes, the first segment shall be entered and the SMS shall prompt the user on
the reader LCD module to enter the remaining digits.  The SMS shall support two Prompt Codes
per keypad command.

AB. RM Reader LCD Messages

1. The SMS shall provide custom LCD messages to be displayed on the LCD screen of RM readers.
All messages, as well as date and time formats, shall be downloaded to the controller and will be
used on all supported readers configured on that panel. The ability for the System Administrator to
change the Language for LCD messages shall be provided.  (The reader LCD supports Western
character sets only. No double-byte languages are supported.)

AC. Wireless Reader Devices

1. The SMS shall provide for a Wireless Lock solution. The SMS shall interface to the wireless lock
via panel interface modules. The panel interface modules (PIM) shall support a direct connect
Wiegand or RS-485 interface to the Intelligent Controller.

2. The SMS shall support up to 32 wireless readers per iSTAR controller. The readers shall support
communicating with two chains of panel interface modules supporting up to 16 modules per chain.

3. The SMS shall provide a Wireless Reader configuration tab within the Intelligent Controller UI for
the setup of the RS-485 version of panel interface modules.

4. The wireless reader editor shall support the following input configuration:
a. Wireless DSM
b. Wireless RTE
c. Wireless Reader Tamper
d. Wireless Reader Communication Fail
e. Low Battery

5. The wireless reader editor shall support the configuration of an output for door latch relay.

6. The SMS shall also support a Wiegand interface module to communicate to the iSTAR and apC
family of controllers as a standard Wiegand reader signal.
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AD. Door Configurations / Elevator Control

1. The SMS shall allow doors to be configured to operate in any of the following access control
modes:
a. Unlocked
b. No Access (Secure mode)
c. Any combination of the following, as defined by schedule, event: card only, PIN only, Card +

PIN, Card entry through keypad.

2. The SMS shall allow a door to be configured to operate using the following functions:
a. Readers shall read cards while the door is in the open position.
b. Door lock relay shall automatically lock upon the door being opened.
c. Allow for a user-defined delay relock time period.
d. Allow for a user-defined door unlock time and door held open time.
e. A separate (alternate) shunt timer for ADA flagged cardholders
f. The operator shall be able to specify a shunt expiration output to be triggered for a

configurable time (in hh:mm:ss) before the expiration of the door open or alternate shunt. Can
be enabled for ADA only, or all the time.

g. Allow for a user-defined door unlock and door held time, in seconds.
h. PIN-only access (keypad).
i. PIN-entry on the reader keypad shall be required during a specified schedule after a card

access (unless a manual action or event has disabled PIN).
j. Card entry through keypad.

3. The SMS shall allow each door to be configured to cause a variety of events such as alarms to occur
based on activity at that door.

4. The SMS shall support the activation of an event after a user-defined number of consecutive cards
are rejected at a door.  A user-configurable timer shall be available to determine the time-frame for
the consecutive rejects.  The timer shall restart after a valid card read.  Separate triggers shall be
available for inbound and outbound directions on doors with in and out readers.

5. The SMS shall support configuration of unlimited elevators.

6. The SMS shall support an extended unlock function initiated via two valid card presentations to a
single reader or a ‘double swipe’. The double swipe feature provides the ability to designate doors
at which cardholders with double swipe privileges may perform an extended lock or unlock of the
door. The double swipe feature shall support the following:
a. Toggle mode - the first double swipe shall unlock the door and the second shall relock it. 

Toggle mode shall support the assignment of a cardholder group that can perform the double
swipe.

b. Cardholders shall be required to have proper clearance to perform double swipe action.
c. Each SMS door shall be uniquely configurable for double swipe.
d. Reset of a double swipe unlock (relock) via a scheduled event.
e. Event activation to reflect double swipe state (Lock, Unlock).
f. Modified reader beeper pattern to reflect the extended unlock mode.

7. The SMS shall support a two person mode for unlocking certain doors - two person mode shall
require two cardholders to present valid cards to unlock a door.  Two person mode shall support the
assignment of separate cardholder groups for each cardholder that can perform the door unlock. 
(Two person mode shall only be available on doors connected to iSTAR Ultra Controllers)

AE. Maintenance Mode

1. The SMS shall support a Maintenance Mode to facilitate the installation, testing and maintenance of
selected SMS objects.  Maintenance Mode shall be used to limit information about an object
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displayed on the SMS Monitoring Station.  An SMS System Operator, with the appropriate
Privileges, shall be able to place SMS objects into Maintenance Mode.  Placing an object into
Maintenance Mode shall not prevent SMS actions associated with that object from occurring.
Maintenance Mode shall only affect the Monitoring Application and shall allow the System
Operator to:
a. Only view those objects in Maintenance Mode
b. Exclude those objects in Maintenance Mode from an Operator’s view
c. View information about all System objects, including those in Maintenance Mode

2. Operator Privilege and Application Layout Filtering assignments shall determine whether or not an
object in Maintenance Mode is viewable as being in Maintenance Mode on the Monitoring Station.
Only Monitoring Station operators with the correct privilege and Application Layout Filtering shall
be able to view objects in Maintenance Mode.  Maintenance Mode shall only be reported in Journal
messages when an object is placed in Maintenance Mode.

3. The following objects shall be supported in Maintenance Mode (at a minimum):
a. iSTAR Clusters
b. Controllers
c. Doors
d. Readers
e. Input/Output Modules
f. Inputs
g. Outputs
h. Elevators
i. Events
j. Areas
k. Intrusion Zones
l. Keypad Commands

AF. Area Control and Antipassback

1. The SMS shall support the ability to define Area configurations. Areas are defined as physical
regions bounded by doors. An area shall consist of a room, a specific location(s) within a building,
or an entire building

2. All configured areas shall have in/out access doors providing the ability to run reports showing all
present cardholders in each area. There shall be no way to leave an area without presenting a
credential to a reader/door.

3. The SMS shall support Global Antipassback and shall allow an area to be configured to cross
multiple clusters (groups of controllers) to enforce Global Antipassback decisions.

4. The SMS shall provide the ability to run a Roll Call report. The host shall maintain a current area
for each personnel record, and the time at which the area was entered (AreaAccessTime).The
current area shall represent the last area entered by the cardholder based on a valid admit.

5. The SMS shall support Area control to provide the ability for tracking personnel. With this
function, an operator shall obtain the current location of cardholders. Dynamic views and or reports
can be generated to show specific cardholders who are present in each defined area.

6. Each cardholder’s record shall provide easy access to view and maintain their current area location.
This card record property will be updated as a person moves from one area to another using a valid
credential.

7. The SMS shall support the configuration of an area as a Mustering area. A Mustering area is an area
where Personnel gather in an emergency.  A Roll Call report shall be supported for the tracking of
Personnel present during an emergency.  The SMS shall also support the definition of a
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De-Mustering area.  The De-Mustering area shall be used to place all Personnel in a neutral area to
accurately track Personnel as they re-enter a facility.

8. The local controller shall provide the ability to manage and control the Area configuration in the
event that it loses communication with the SMS system server.

9. The SMS Area configuration shall have three modes of operations: None, Antipassback, and Timed
Antipassback.

10. Antipassback shall control access based on the cardholder’s location. The SMS shall deny access to
cardholders who are in violation of antipassback rules. In the event that a cardholder leaves an area
without presenting their credential to the out access reader/door and then tries to enter back into the
area by swiping the In access reader/door, a denial of access will occur.  The SMS shall provide the
ability to grace individual cardholders who have violated antipassback rules. The Grace option shall
also provide the ability to grace all cardholders.

11. Antipassback shall continue to be enforced during communications failure. SMS controllers shall
have the ability to be clustered in a group. The master controller in the group and all other
controllers within that group shall have full access to the existing antipassback information. The
cluster can be configured for ‘No Access’ Communications Failure mode or for ‘Local’
Communications Failure mode.

12. Clustered controllers configured in ‘Local’ mode that are disconnected from the master controller
shall grace all cardholders from antipassback violations. The disconnected controller shall then
follow antipassback rules specific to the areas defined on that controller. If the controller does not
know if a cardholder is in antipassback violation based on areas that are configured between
controllers, access will be granted.

13. Clustered controllers configured in ‘No Access’ mode that are disconnected from the master
controller mode shall not grace all cardholders from antipassback violations. All cardholders will
receive a denial of access until communications is restored.

14. The SMS shall support Timed Antipassback. Areas configured for Timed Antipassback shall
require a cardholder use an exit reader to exit an area.  Cardholders who do not exit properly shall
be required to wait for a predetermined period of time before re-entering the area.

15. The SMS shall support Pass-through Areas.  Area Pass-through shall serve to restrict the length of
time that Personnel can remain in an Area before being required to exit or pass through to another
area.  The SMS shall support a user-defined time period for the Pass-through area.  Personnel
Groups shall be configurable with Pass-through Restrictions and each Personnel Group shall
support a separate, user-defined time period that may be different than the Area-wide time interval. 
Personnel Groups shall be configurable to be exempt from Pass-through Restrictions.

16. The SMS shall provide occupancy restrictions for areas. Restrictions shall be applied to individual
cardholders (personnel) or user defined groups of cardholders. Areas shall be configurable to
provide limits for the maximum and minimum number of personnel who can access an area at one
time. It shall be possible to trigger an event based upon a violation of either of these rules. Events
shall be configurable based upon the following criteria:
a. Maximum occupancy status
b. Minimum occupancy status
c. Group Maximum occupancy status
d. Group Minimum occupancy status
e. Personnel Count (user-defined)
f. Violation status (Antipassback entry/exit violation etc.)

17. The SMS shall support Soft occupancy restrictions for both maximum and minimum occupancy to
allow reporting of violations while still allowing access to the area.
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18. The SMS shall support Area Lockout.  Area Lockout shall restrict or lockout certain cardholders
from an area once they have accessed another area.  The cardholder shall be locked out of the
designated target Area or Group of Areas for a specified period of time. The maximum time period
for lockout shall be five (5) days.  The target locked-out Area shall be any of the following:
a. Same Area
b. Another Area
c. Area group

19. The SMS shall allow a System Operator with the appropriate privileges to cancel the lockout time
(lockout grace) for all or individual cardholders, thereby canceling the area lockout.

AG. Area Supervisor

1. The SMS shall support Area Supervisor functionality.  The Area Supervisor feature shall support
the designation of certain cardholders as Supervisors and other cardholders as Supervised.  A
Supervisor shall be present in an area before Supervised Cardholders can enter and a Supervisor
shall not be permitted to leave as long as Supervised Cardholders remain in the area.

2. An area designated for the Area Supervisor feature shall have an entry reader and an exit reader.

AH. Dynamic Area Manager

1. The SMS shall support the Dynamic Area Manager feature.  The Dynamic Area Manager feature
shall allow the first qualified person admitted to the Area to act as the Area Manager. This person
shall be the first to enter the area and shall be required to be the last to leave the area.

2. An area designated for the Dynamic Area Manager feature shall have an entry reader and an exit
reader.

3. The SMS shall deny any exit request from the area manager until all other occupants have left the
area.

4. The Dynamic Area Manager feature shall support the use of the Conditional Access feature for the
designated area.

5. The Area status display shall show the following Personnel counts:
a. Area Manager count
b. Managed Personnel Count (All Personnel admitted after the Dynamic Area Manager)
c. Conditionally Admitted Personnel Count

AI. Carpool Antipassback

1. The SMS shall provide Carpool Antipassback to facilitate parking lot area controls.  Carpool
Antipassback shall support the organization of Personnel into Carpool Groups which shall be
permitted to park in designated Carpool Areas.  The SMS shall move Carpool Groups in and out of
Carpool areas based upon the driver’s credential.  The Carpool Antipassback feature shall allow the
monitoring of vehicle counts in the Carpool Area to facilitate parking lot area Occupancy
Restrictions.  The SMS shall support Timed Antipassback for Carpool Antipassback areas.

AJ. Escorted Access

1. The SMS shall provide an Escorted Access feature that gives the ability to control, track, and report
on the movements of Personnel designated as Escorted Visitors. An Escorted Visitor shall be a
visitor who can only move around a facility in tandem with an employee designated as an Escort.

2. There shall be two Escort Visitor modes: Companion mode and Remote Escort Mode. In
Companion mode the system shall allow multiple Escorted Visitors to be accompanied by one
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escort. In Remote Escort mode the system shall allow Escorted Visitors and the Escort to present
their credentials on opposite sides of a door to gain access.

3. The SMS shall have the ability to configure a designated Area to allow an Escorted Visitor to
enter/exit the area without an Escort.

AK. Conditional Access

1. The SMS shall support Conditional Access that shall allow an occupant on one side of a door to
grant temporary access to a cardholder who does not have clearance and was denied access to that
door.

2. The SMS shall support the configuration of an event to be used to notify the occupant that a
cardholder is attempting to gain access through the door.

3. The SMS shall support the configuration of a second event to be used to unlock/grant access to the
door based upon a response from the occupant or a privileged SMS Operator.

4. The Conditional Access function shall support an Operator configurable  timer that shall be used to
cancel the Conditional Access request if the occupant is unavailable or chooses to deny access

5. The SMS shall support the use of Conditional Access in conjunction with the Dynamic Area
Manager feature.

AL. After Hours Enabling Reader

1. The SMS shall support an After Hours Enabling Reader that shall be used to allow a cardholder
access to a group of readers during off hours.

2. The SMS shall support the definition of a group of readers (the After Hours Reader Group) that
shall be disabled during a pre-defined after hours period.

3. The SMS shall support the definition of a schedule to be assigned to the after hours reader group
defining the time the readers shall be disabled.

4. The SMS shall allow a cardholder access to all readers in the after hours reader group once the
cardholder presents a card at the enabling reader.

5. The SMS shall require the cardholder to have proper clearance for any reader before granting
access.

AM. Intrusion Zones

1. The SMS shall support the configuration of Intrusion Zones. An Intrusion Zone is a user-defined
group of Doors and Inputs on the same local Controller that delineates a physical area. This area
shall be monitored and produce an alarm during any violation of the objects associated with the
Zone.

2. The local controller shall provide the ability to manage and control the Intrusion Zone in the event
that it loses communication with the SMS system server.

3. The Intrusion Zone shall have 2 modes of operations: Armed or Disarmed. When an Intrusion Zone
is in an armed mode, the state of the Intrusion Zone shall either be violated or Not Violated based
on the state of the inputs and doors associated with the Zone. If the Zone is violated the SMS shall
provide the ability to execute any defined event(s) within the SMS.

4. The SMS shall provide the ability to display the “Ready to Arm State” of any configured Zone. The
“Ready to Arm State” shall be able to be displayed from any SMS monitoring application or from a
local reader with an LCD display. All off-normal points/doors shall be able to be displayed from
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both locations. If any point or door associated with a Zone is not in a normal state, the Zone shall
show a “Not Ready to Arm State”.

5. When a door is placed in a Zone, the operation of the door shall be configured based on the state of
the Zone (unlocked, locked, secure). Specific doors assigned to the Intrusion Zone shall be
configured as entrance or exit points for the Zone. When the Zone is being armed or disarmed, a
user-definable time shall be set for exit or disarm operations. Specific readers/doors shall have the
ability to be defined as arm/disarming stations.

6. The Intrusion Zone shall be configured such that when an input configured in a Zone is active, the
Zone cannot be armed without executing a force arm.  When a Zone is force armed, the input(s) that
were in an active state shall not function as part of the Zone until they are placed back in a normal
state and the Zone is disarmed and rearmed.

7. Inputs configured in a Zone shall have the ability to be configured as Controlled Inputs or
Monitored Inputs. A Controlled Input shall follow the state of the Zone. If the Zone is disarmed, the
Controlled Input shall be disarmed as well. A Monitored Input shall have the ability to cause a Zone
violation even if the Zone is in a disarmed state.

AN. Schedules

1. The SMS shall support unlimited operator configurable schedules. Each schedule shall allow
unlimited individual time intervals.

2. Each system controller shall support a minimum of 128 schedules and a minimum of 18 time
intervals per schedule.

3. Each schedule shall consist of operator-defined time segments. Each time segment shall be day(s) of
the week and include holidays and starting and ending times. The system shall provide grouping of
days.

4. Recurring schedules shall be supported and provide hourly, daily, weekly, bi-weekly, monthly,
quarterly, annual and semi-annual  intervals.  Recurring schedules shall support a start date and
shall be configurable to end by a certain date or after a pre-defined number of occurrences.

5. Recurrence patterns shall be supported to allow:
a. Schedule recurs every X year(s)
b. Schedule activates on the last day of each month
c. Schedule activates on the specified day of each month
d. Schedule activates on the first, second, third etc. weekday of each month

AO. Holidays

1. The SMS shall support unlimited holidays.

2. The SMS shall support holiday type designations as Recurring Day of Month, Recurring Relative
Monthly, Non-Recurring or Day of Week. The SMS shall allow assignment of duration to each
holiday.

3. Holiday groups can be assigned to a Schedule.

AP. Time Zones

1. The SMS shall maintain time zones to be used when configuring certain system objects. A time
zone shall adhere to standard international Time Zone behavior, and the system shall support all
time zones supported by the Windows OS.

2. The SMS shall allow time zones to be assigned to IP devices, controllers, CCTV matrix switchers,
DVRs, and scheduled Manual Actions.
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AQ. Clearances

1. The SMS shall support configuration of unlimited Clearances.

2. The iSTAR controllers shall support up to 150 clearances per person except for the iSTAR Ultra
controller, which shall support up to 1000 clearances per person.

3. The SMS shall support clearance activation and expiration date and time.

4. The SMS shall support unique activation and expiration dates and times for clearances for each
Cardholder. (This functionality requires the iSTAR Ultra Controller)

5. The SMS shall support the ability to select multiple personnel from a Dynamic View and assign
clearance(s) to the selected personnel.

6. The SMS shall support the ability to select multiple personnel from a Dynamic View and remove
clearance(s) from the selected personnel.

AR. Custom Clearances

1. The SMS shall support the configuration of up to 20 Custom Clearances per Personnel record and
up to 100,000 system-wide. Custom clearance shall give unique individualized access to
Doors/Door Groups and Elevators/Elevator Groups during an assigned schedule. The SMS Custom
Clearances shall also support the assignment of activation and expiration dates.

2. The SMS shall support a process to remove expired custom clearances from personnel records. The
process shall be configured as a system-wide event action with the option to activate by schedule.

AS. Clearance Filters

1. The SMS shall support Clearance Filters. Clearance Filters shall provide the ability to dynamically
change the access rights of personnel (cardholders) or groups of personnel. Personnel with a lower
Clearance Filter level than that assigned to a card reader shall be denied access to that card reader
(door). Clearance Filter levels shall be assignable to card readers either manually or automatically
via event logic or a time schedule.

AT. Events

1. The SMS shall support unlimited operator configurable events, including the scheduling of events,
and action-based trigger of events.

2. The system shall provide 8 configurable event priority levels with a total of 200 numbered event
priorities. The system shall allow the operator to define custom colors and labels per individual
priority level.

3. The system shall allow an event to be configured to:
a. Be sortable by event name, date/time, priority, state, and any other displayable information.
b. Be routed to operators by operator privileges, including support for the routing by time of day

feature.
c. Require or not require operator acknowledgment.
d. Require or not require operator clearing.
e. Require or not require a log message to be entered by the system operator acknowledging the

event.
f. Require or not require a log message to be entered by the system operator clearing the event.
g. Display or not display the event activation.
h. Require the object(s) causing the event activation to reset before the operator may

acknowledge the event.
i. Display an operator-defined text message upon event activation.
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j. Display an operator-defined text message when the event is deactivated.
k. Be associated with a map so the map opens automatically on the monitoring station when the

event activates.
l. Activate a second event when the first event activates and is unacknowledged for a specified

period of time.
m. Activate a second event when the first event activates, is acknowledged and is not cleared for a

specified period of time.
n. Allow the operator to associate an audio wave file with the event.
o. Allow for minimum activation time and delayed activation time for events.
p. Download events to the iSTAR controllers.
q. Run imports and exports.
r. Run reports and remove report results.

4. Event Instructions
a. Each event shall support event instructions to be displayed in the Event Details Screen.  Event

instructions shall support a maximum of five hundred characters and shall support website
addresses, UNC addresses and local file paths.

5. Latch, Unlatch, Toggle, and Pulse for Event
a. The SMS shall support Event Actions and Manual Action buttons that can be used to Latch,

Unlatch, Toggle, and Pulse other Events.
1) The SMS shall support a “Latch” Event Action which shall cause it to activate and

remain activated.
2) The SMS shall support an “Unlatch” Event Action which shall cause it to deactivate and

remain inactive.
3) The SMS shall support a “Toggle” Event Action which shall reverse an Event’s

Latch-Unlatch state: switching a Latched Event to an Unlatched Event and vice versa.
4) The SMS shall support a “Pulse” Event Action which shall cause an event to activate

momentarily.

6. The SMS shall allow an operator to create a copy of an existing event from within the event editor.

7. Event Assessment:
a. The SMS shall provide an Event Assessment Feature which allows an operator to quickly view

all objects associated with an event in a user defined Event Assess Application Layout.
b. The SMS shall not require the operator to navigate away from the event assessment window to

review objects associated with the event.
c. The SMS shall provide an Event Editor “Assess Configuration” to allow an operator to

configure the objects available during the assessment of an event in the Monitoring Station.
d. The Assess Event Application Layout shall have the following capabilities:

1) View any documents associated with the Event.
2) View live video associated with the Event.
3) View recorded video associated with the Event.
4) View Event details.
5) View a Map associated with the Event.
6) View a Journal Replay of the event, based on a query associated with the Event.
7) Use an Event Details Viewer with additional quick action buttons to process the Event.

e. Each event shall provide the ability to show the entire Event Assessment with a single mouse
click via an icon.

f. The event assessment layout shall only be available for viewing by operators with   
appropriate privilege.

AU. Dual Phase Event Acknowledgement
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1. The SMS shall have the capability of configuring user defined events (alarms) to require Dual
Phase Acknowledgement. Dual Phase Acknowledgement shall provide a Pending Acknowledgment
window and a Pending Clear event monitoring window in addition to the System Activity window.  
Each event in the SMS shall be configurable individually to use Dual Phase Acknowledgement. 
Once the event is acknowledged, it shall be removed from the Pending Acknowledgment window
and shall appear in the Pending Clear event monitoring window. A monitoring station operator with
the appropriate privilege to clear events can select the event from the pending clear event monitor
window and click the clear event button to clear the event.  Events that require clearing and are
waiting to be cleared shall be configurable to require acknowledgement upon re-activation of the
event.

2. Events configured for Dual Phase Acknowledgement shall have the following features:
a. The event   shall be configurable to require a log message for alarm acknowledgement and or

alarm clearing.
b. Predefined log messages shall be assignable to alarm acknowledgement and or alarm clearing.
c. The SMS shall support the configuration of an Operator’s monitoring station permissions to

determine if the operator can only acknowledge events, only clear events, or can acknowledge
and clear events.

d. Operators with acknowledge and clear privileges shall be able to acknowledge and clear
events in a single action.

e. A Dual Phase Acknowledgement event shall be configurable so the acknowledging operator
can’t clear the event. (In this configuration, clearing the event shall be required by a different
operator.)

f. Events that are acknowledged or silenced shall be configurable to remain silent until cleared.
g. A user-defined timer can be configured to activate a second event if acknowledgement of an

event, or clearing of an event, does not take place within the specified time frame. The timer
shall start when the event is activated.

AV. Sounds

1. The SMS shall include a Sound editor that allows an operator to create Sound objects to associate
with ‘Play Sound’ Actions for Events. A single Sound object may be associated with multiple
Events, rather than having to save an individual sound file multiple times-each associated with a
single Event.

2. Sounds shall be saved in a Sound table in the SMS database.

3. Sounds shall replicate, on an enterprise system, but they will be Local Only.

4. The SMS shall support the ability to import and export Sounds in .WAV file format. The size of the
.WAV files that are imported shall be enforced to be less than 1460000 bytes (1.39 MB).

5. Sounds shall be Privilege based.

AW. Journal Triggers

1. The SMS shall support a Journal Triggers editor that allows an operator to define Triggers to
activate an Event when a specified Journal Message occurs. The Journal Trigger shall be a
Query-like object that evaluates Journal Messages and pulses an Event when the criteria specified in
the configured trigger is logged in the Journal.

2. The SMS shall support an Event Action that sends email notification with a description of the
activation cause each time a Journal trigger is activated.

3. The SMS Monitoring Event Status screen shall display the reason a particular Event was pulsed by
a Journal trigger.
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4. The SMS shall support up to a maximum of 500 Journal Triggers.

AX. Audit Triggers

1. The SMS shall support an Audit Triggers editor that allows an operator to define Triggers to
activate an Event when a specified Audit Log Entry occurs. The Audit Trigger shall be a Query-like
object that evaluates Audit Log Entries and pulses an Event when the criteria specified in the
configured trigger is logged in the Audit Log.

2. The SMS shall support up to a maximum of 500 Audit Triggers.

AY. Manual Action Challenge

1. The SMS shall support Manual Action Challenges.  The Manual Action Challenge shall require a
SMS operator to enter their login credentials (Username and password) when executing a manual
action from within the SMS.

2. The Manual Action Challenge shall be available from both the Administration and Monitoring
Applications.

3. The Manual Action Challenge shall be assigned to a Privilege and the Privilege shall be assigned to
the SMS operator.

AZ. Document Editor

1. The SMS shall support the ability to import multiple types of document objects to include:
a. PDF, TXT, XML, DOC, XLS, JPG, GIF, PNG, TIF

2. The SMS shall have the ability to attach these object types to the following areas:
a. Personnel records to provide additional information.
b. Events as part of the Events Assessment Feature.
c. A Guard Tour

BA. Integrated Email

1. The SMS email system shall have the ability to interface directly to an SMTP-compliant email
system supplied and configured by the user.

2. The email configuration shall support user authentication via a password and SSL encrypted
communication to the email server.

3. The email system shall support the ability to send emails to Personnel Groups.

BB. Import / Export

1. The SMS shall provide a means for manually importing and exporting selected data in XML format.
This mechanism shall support the import and export of any and all classes or types of data in the
system. Specific data validation and logging requirements shall be met.

2. The system shall also support importing from CSV files.

3. The SMS shall provide an automated import mechanism (preferably XML-based). This mechanism
shall support the import of most classes or types of data into the system. Specific data validation
and logging requirements shall be met.

4. The SMS shall have the capability to perform automated imports from an Open Database
Connectivity (ODBC) data source allowing the import of personnel data directly into the system
database.
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5. The system shall have the ability to connect to a directory service source via the Lightweight
Directory Application Protocol (LDAP). The connection to the LDAP source shall be
user-configurable directly from the SMS and shall not require custom code. The LDAP interface
shall also support the automatic assignment of SMS clearances based on data contained in the
LDAP record. The LDAP feature shall support the following features:
a. LDAP server name and user-defined port number.
b. A base distinguished name for the root of searches.
c. A user-definable LDAP search filter to refine object search.
d. User-defined mapping of attributes to SMS personnel fields.
e. The use of a Distinguished Name (DN) entry for the SMS to authenticate to LDAP.
f. Option to search all sub-levels of the directory from the base DN.
g. Preview sample-data based on SMS LDAP import settings.
h. Automatic roles-based SMS clearance(s) based on two fields of source data.
i. Automatic import of directory entries from the LDAP source.
j. Authentication via a user-definable LDAP user account and SSL.
k. Automatic SMS clearance assignment.

6. The SMS shall provide a Data Mapping feature that provides field mapping information using the
XSLT file based on the input data or an external XSLT file.

7. The SMS shall support Import and management of Operators with their respective Privilege Groups
using XML and LDAP role-based templates.

BC. Objects

1. Each object within the SMS shall be addressed by a unique operator-defined name. Object names
shall be unique within object types.

2. The SMS shall provide the ability to add description text to each object definition.

BD. Reports

1. The SMS shall support a Report Service that runs as a Windows Service.  The Report Service shall
operate in either 64 or 32 bit mode.  The Report Service shall execute Reports that are either run on
the Server by an Operator or configured to run automatically as an Event Action.

2. The SMS shall provide configurable data reports for database configuration, historical activity
(Journal) and audit tracking. Pre-defined reports shall be available for download and import into the
system.

3. The SMS report function shall perform the following:
a. Create reports about any object.
b. Create report templates to simplify report design.
c. Run reports on demand.
d. Save report results for sharing between different users of the application.
e. Export reports into formats such as PDF, RTF, TXT, TIFF, Excel (XLS), and MHTML.
f. Specify a query to select and filter the records on which to report.
g. Specify the data fields to be included in a report.
h. Specify a design for the report layout.
i. Design a report form to be used as a layout for headers / footers for multiple reports.
j. Access and use system pre-defined report forms.
k. Select tabular, multi-line, or free form report layouts.
l. Report on objects linked together with parent / child relations.
m. Schedule reports to run automatically on a customized schedule.
n. Send exported report files to the printer or to external recipients via e-mail.
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4. The SMS shall support integration to The Business Intelligence Reporting Suite (BIRS). The suite
shall offer web-based reporting as well as data warehousing of SMS historical and system data.  The
suite shall include multiple pre-written reports such as 24 Hour Journal Messages, 24 Hour Trouble
Messages, Graphical Usage and Count of Door Group. The open system procedures shall allow the
reports to be written and saved for repeat use.

5. The reporting suite shall provide an interactive user experience via any standard web browser,
allowing the user to scrutinize the information without needing to print or review hard copies.

6. The reporting suite shall support connecting to one or more SMS systems. This shall provide data
and reports across an enterprise solution to allow segregated reports that reflect both satellite
application server data as well as master application server data.

7. The reporting suite shall allow an enterprise to share and blend data from other sources such as ERP
and Time and Attendance systems to yield critical business information and reporting.

8. The reporting suite shall provide information delivery options such as email, CSV export, PDF
export, XML data transfer, or database pool offerings. The suite shall also be a critical resource in
system review and audit procedures such as system maintenance and performance.

9. The Reporting Suite shall:
a. Provide Intuitive user interface and web-based reporting for SMS customers
b. Share and blend data from other sources to yield critical business information
c. Leverage Microsoft® Business Intelligence (BI) tools
d. Include Reporting Service for report delivery and presentation
e. Perform Reporting and processing from the SMS host
f. Include Subscription options for automated delivery of reports
g. Include Dashboard, graphical, and statistical reports, and reports customized by user
h. Generate Reports on any PC with compatible Web browser without SMS Client software
i. Offer and secure Data via Active Directory and SQL permissions
j. Include Optional front end or other application integration including SharePoint

BE. Dynamic Views

1. The system shall support a grid format displayable report that will be usable to display
homogeneous lists of objects within the system. This display shall be configurable both at
configuration time and also at run time.

2. The Dynamic views shall have the following features:
a. Real-time updating and display of property values.
b. The display shall be sortable.
c. Can be grouped by any number of columns.
d. Filterable based on user selectable criteria.
e. Printable.
f. Can be saved as a MS Excel file from the current view.
g. Exportable in either XML or CSV file formats.
h. The export file shall be viewable in Excel (Excel must be installed separately).
i. The export file shall be able to be emailed.
j. The user shall be able to add and remove columns from the grid at runtime to enhance the user

experience even if displaying a preconfigured view.
k. The view shall be capable of pre-configuration so that repeatable displays of objects are

possible.
l. The view shall support in-place editing of properties of the object.
m. Bulk operations shall be performed via multi-selection. The operations shall consist of (but are

not limited to) setting a property to a value and deletion.
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BF. Query

1. The SMS shall provide a Query engine to be useful for users without any knowledge of SQL or any
other specific query language. It shall allow users to make requests against data sets with
preconfigured relations between tables. The relations shall reflect the actual relations between
database objects and the user shall be able to put conditions on any available field in the selected
object type and its subordinate objects.

2. The users shall be able to construct a proper query expression selecting all available operations,
column names, and table names from prompted lists. It shall eliminate the necessity to memorize
any particular expression syntax. References to existing configuration objects shall also be
prompted through a list of existing objects where applicable, eliminating the necessity of
memorizing names. The Query feature also shall support complex logic, such as AND/OR.

3. Negative logic Queries using the new NOT IN operators
a. The SMS shall support Query filters that perform AND/OR operations to narrow Query

results. The SMS shall also support building complex query operations by use of block filters
that perform AND/OR/AND NOT IN/OR NOT IN operations to further narrow Query results.

4. The SMS shall provide a Journal Query Assistant as a special method of the Query engine to query
on XML fields within Journal Messages. This method shall allow the user to build queries on
Journal messages. The Journal Query Assistant shall support Card Admitted, Card Rejected,
Operator Login and Operator Activity message types, Area Activity, Object Changed State and
Manual Action message types.

BG. Guard Tour

1. The SMS shall support Guard Tours.

2. A Guard Tour shall consist of a series of predetermined Stops requiring a Guard to check-in at each
Stop to complete the Tour within the specified time.  The Guard Tour shall consist of any
combination of Doors, Elevators, and Inputs.

3. The SMS shall support a maximum of two hundred Guard Tours.

4. The maximum number of Stops per Guard Tour shall be one hundred.

5. The SMS shall support up to a maximum of fifty simultaneous running Guard Tours.

6. The SMS shall support two types of Guard Tours: Sequential and Random requiring the Guard to
check all Stops in sequence or in a random order.

7. A sequential tour shall be configured with a minimum and maximum time that a guard shall have
between stops.

8. Each Tour shall be configured with a specific group of guards that shall be allowed to execute the
Tour.

9. The following Tour states shall be available to activate preconfigured events in the SMS:
a. Activated
b. Started On Time
c. Started Early
d. Started Late
e. Suspended
f. Suspended too Long
g. Resumed
h. Cancelled
i. Completed
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j. Completed Early
k. Completed Late
l. Inactive
m. Not completed On Time
n. Failed To Start
o. Error Occurred

10. A guard Tour shall have the ability to be initiated from:
a. The reader configured as the first Stop of the Tour
b. An Event (Manually activated or on a Schedule)
c. A manual Action from an Operator at the SMS Monitoring Workstation

11. The SMS shall support sending an email notification to a Guard of the impending start of the
scheduled Tour.

12. A Guard shall be required to complete check-ins at all Guard Tour Stops before the maximum
completion time expires and shall be required to spend at least the minimum amount of time on the
Tour.

13. A Tour shall be canceled by either an error, event action or a manual action from an Operator at the
SMS Monitoring Application.

14. Each Tour shall be able to be configured with a minimum and maximum time of completion.

15. The system shall indicate that a Tour Stop was reached early and started early if a guard checks in
at the first stop before the minimum stop time expires.

16. The system shall indicate that a Tour Stop was reached late when a guard checks in at the first Stop
after the maximum time expires.

17. The System shall indicate that a Tour Stop was not reached on time when a guard has not checked
in after the maximum Stop time expires.

18. In the SMS Monitoring Station Application, it shall be possible to display the details of all the
Guard Tour Stops and the current status of the Tour.

19. Each Guard Tour shall have the ability to attach up to a maximum of ten documents explaining the
details of the configured Guard Tour.

20. Each Guard Tour shall support Predefined Log Messages or Message Groups.

21. Tour status shall be available from the SMS Monitoring Station Application and shall provide the
following information:
a. Tour Type
b. Last Tour Status
c. Current Tour Status (Running/Not Running)
d. Guard Name (if active)
e. Last Completed Stop
f. Percentage Completed.

22. The SMS shall provide the ability to configure an icon on an SMS MAP representing a Guard Tour.
An Operator shall have the ability to start the Tour and manually assign a specific Guard
responsible for completing the Tour from the MAP.

23. The icon representing the Tour shall change appearance based upon the current state of the tour.

24. The SMS shall provide the ability to run a Journal Report providing the details of any completed or
active Tour including;
a. Time scheduled
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b. Guard assigned
c. Activation time
d. Stop status

BH. Hand Held Reader

1. The SMS shall support a portable hand held reader that shall provide identity verification. The
portable hand held reader shall support the following:
a. The portable hand held reader shall work on an Android device
b. This android device shall support Bluetooth communication to three types of Multi technology

readers
c. The readers shall be capable of reading:

1) HID Proximity and iCLASS SE PACS data
2) HID Proximity and custom MIFARE sector with key
3) HID Proximity and Mifare, Desfire CSN

d. Act as a single door controller much like a conventional door in online or offline modes.
Offline modes shall support the following functions:
1) Offline mode shall support 100,000 cardholders
2) All card transactions shall be stored locally and uploaded to the SMS when the unit is

placed online.
3) Offline mode shall support storing 10,000 transactions

e. Online mode shall support all cardholders in the SMS
f. Shall securely communicate to the SMS using web services (encrypted using TLS) supporting

(3G/4G or Wi-Fi)
g. Allow Operators with appropriate permissions to log into the device using single sign on

authentication
h. Specific cardholders shall be downloaded to the device based on clearance assignment
i. Shall have the ability to display

1) access grant
2) denial of access
3) cardholders portrait
4) card number
5) three additional (selectable) personnel fields.

j. It shall be possible to set the amount of time that the display shows the last card transaction
k. Shall be available to download from the Google Play app store
l. Shall support phones and tablets running Android OS 6.0 and higher

2. Roll Call
a. The portable hand held reader shall be able to perform a Roll Call feature.
b. As cardholders present their cards at this mobile device, the SMS shall have the ability to

remove the cardholder from their current area and place them in a muster area.
c. During a Roll Call, It shall be possible for an operator, from the SMS, to display a list of

cardholders including their names and portraits in their respective areas.

3. Check Point
a. The portable hand held reader shall support a Check Point feature.
b. The Check Point feature shall be used to track cardholder access as checked in at hand held

device. The feature shall also track cardholder access as checked out. The SMS shall log
transactions as (In) and (out) access in the journal log database.

c. Check Point feature shall support the following modes:
1) Check In
2) Check Out
3) Validation Mode
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d. The Check Point feature shall support a report mechanism local to the hand held device
displaying cardholders checked in. The report mechanism shall support exporting the report in
pdf format.

4. Timed Antipassback
a. The portable hand held reader shall support a Timed Antipassback feature.
b. The Timed Antipassback feature shall support:

1) APB Validity Duration up to 7 days.
2) Up to 10 Card swipes within APB Duration.

5. Hand Held Reader Random Screening
a. The portable hand held reader shall support a Random Screening feature.
b. Random Screening feature shall support reject from 1 to 100 percent of card swipes.

6. Door Impersonation Mode
a. The portable hand held reader shall support a Door Impersonation Mode.
b. The portable hand held reader shall support the ability to impersonate a virtual door.

BI. Random Screening

1. The SMS shall support a Random Screening feature.

2. The Random Screening feature shall allow SMS doors to be configured to randomly reject
cardholders for the purpose of identity verification or baggage searches etc.

3. The SMS shall allow each door to be configured with a percentage value to define the frequency of
the random screening action.

4. The SMS shall provide a Random Screening event for each door that shall be activated when a
cardholder is rejected for Screening. The event shall be used for notifying the proper Personnel of
the Screening activity.

5. The SMS shall log all Screening activity for reporting or auditing purposes.

BJ. CCTV Integration / Digital Video

1. The SMS shall provide extensive integration with American Dynamics DVR/NVR solutions.

2. The SMS server shall be connected to the DVR/NVR during the configuration process enabling the
SMS to query the DVR/NVR for setup information.

3. The SMS shall use tree controls to drag and drop video servers or cameras directly into the interface
for intuitive and instantly active video integration.

4. The SMS shall provide live camera display during configuration.

5. The SMS shall provide the ability to drag cameras into tours.

6. The SMS shall provide the ability to identify and automatically configure all cameras on a
controller.

BK. General Purpose Interface

1. The SMS shall support a licensable General Purpose Bi-directional Serial Interface.

2. The General Purpose Interface shall be a programmable bi-directional communication protocol that
shall provide a general mode of communication between the SMS General Purpose Interface driver
and a third-party device.
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3. The third-party device shall send pure ASCII messages via a serial port (RS-232) or remotely via a
TCP/IP port (via a Terminal Server) into the General Purpose Interface driver.

4. The SMS shall interpret messages in two ways:
a. As journal messages recorded into the SMS historical journal.
b. As any of five Monitoring Point status changes configured to trigger an SMS event.

5. The General Purpose Interface supports the following functionality:
a. Input: where the input strings are sent from the device through the Serial/Network port to the

SMS Server. The General Purpose Message Protocol object is used to define and parse the
information.

b. Output: where the output is an Action and requests a response from the device.
c. Poll: where the poll is an action that requires a response from the device.

BL. ID Badging Subsystem

1. The SMS shall include an embedded ID Badging Subsystem. The ID Badging subsystem shall
utilize a common database with and be an integral part of the SMS. The ID Badging Subsystem
shall provide the ability to capture cardholder images and design and print user-defined badge
layouts. The Badging Subsystem shall support the following capabilities:
a. Unlimited number of badge design layouts.
b. WYSIWYG badge designer.
c. Background color detection in the portrait image.
d. Threshold level selection to apply to background detection.
e. User-defined selection of background color.
f. User-defined selection of replacement color or transparency setting.
g. Edge-detection setting, to aid in replacing only the selected background and not any matching

color within the portrait image.
h. Capture, import, and display portraits.
i. Capture, import, and display signatures.
j. Capture and display fingerprints.
k. Insert, import, and display foreground and background images.
l. Print two-sided badges.
m. Encode magnetic data onto personnel badges.
n. Insert 1D or 2D bar codes.
o. Insert or replace color and transparent effects for image and background display.
p. Support a variety of image formats including .bmp, .jpg, .tif, and .wmf.
q. Custom functions using the Expression builder.
r. Multiple images per cardholder.
s. Diagonal and Square borders. Each type of border shall support a user-defined width and

height setting, and individual color settings for each border side.
t. Proper Case (first letter in string is set to uppercase, all other characters set to lowercase).
u. Year display (four- or two-digit).
v. Month display (full or abbreviated name, or numeric).
w. Day display (full or abbreviated name, or week/month numeric).
x. Hour display (12 or 24 hour format).
y. Minute display.
z. Second display.

BM. Visitor Management

1. The SMS shall support an optional, embedded Visitor Management feature.  The SMS shall support
the creation and management of visitor appointments.  The Visitor Management feature shall serve
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as a replacement for paper-based visitor log books and shall support the organization and tracking
of visitors.  The Visitor Management feature shall support the following features:
a. Keep track of visits (and Visitors) in progress
b. Single-/multi-visitor group appointment scheduling
c. Temporary credential issuance
d. Visitor check-in/check-out
e. Identify which workstation a visitor was checked in at
f. Visit Templates
g. Visit Sites
h. e-mail notification of visitor arrivals
i. Manage unplanned visits and anonymous visitors
j. Manage the return of credentials at the end of a visit
k. Configure Instructions for the visit
l. Configure personnel as visit hosts
m. The capability to check-in and check-out visitors by presenting a valid card at a designated

reader.
n. The ability to scan a license or a passport when adding a new visitor.  Each field associated

with a license or passport can be individually selected for import.
o. Run reports and queries on both scheduled or completed visits
p. Identify visitors on a Watchlist and activate events when a watch-listed visitor is checked in or

added to a visit.

2. The SMS shall provide assistance alerts in the form of a button on the visitor check-in screen for the
operator to request assistance from another operator via an event activation.

3. The SMS shall provide the ability to schedule a nightly event that shall perform an automatic
checkout of all visitors per partition.

4. The SMS shall support an optional Visitor Management Web portal that shall allow a host to create
and manage visits and visitors via a standard web browser.  The initial browser logon shall allow
customization to display a unique name.

5. The SMS shall support an optional Receptionist Web portal that shall allow a non SMS Operator to
create and manage visits and visitors via a standard web browser.  Receptionist Web portal users
can view future visitors, check-in and check-out registered and unregistered visitors, assign
credentials to visitors, print visitor badges and assign and return visitor badges.

6. The SMS Visitor Management and Receptionist Web portals shall support the following Web
Browsers:
a. Internet Explorer
b. Chrome
c. FireFox
d. Safari on IOS and iPAD OS

7. An SMS Operator shall be able to perform the following Visit Site functions:
a. Create and Configure Visit sites
b. Customize the Portal for each visit site
c. Assign a custom image that represents the visit site
d. Assign the visit site to a partition
e. Create and configure visitor templates for a site (which can include Clearances for the Visit)
f. Create and configure a Visit Template for a site
g. Specify what fields are to be used when creating a new visitor in a site
h. Individually select which fields are mandatory
i. Add additional details to a visit site including user definable fields
j. Designate which hosts can access a site to create a visit
k. Assign a document to a visit site
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l. Configure the details for the welcome Email to hosts
m. Configure a Visitor Management Door Action for card swipe check-in and checkout

8. A Host using the Visitor Management Web portal shall be able to do the following:
a. Create, edit and delete Visits
b. Utilize Visit Templates to create Visits
c. Search for existing Visits
d. Add Visitor instructions for the visit
e. Add Host instructions for the Visit
f. Attach pertinent documents to the Visit
g. Add additional Hosts to a Visit
h. Create New Visitor records and add Visitors to Visits
i. Bulk add up to 5000 Visitors to a visit via .csv or .txt files
j. Email all visitors and hosts associated with the created visit

9. A Receptionist using the Visitor Management Receptionist portal shall be able to do the following:
a. View, modify and manage visits/visitors created by all hosts for the visit site
b. Select from a calendar view which days visits to display
c. Sort the list of visitors using column headers in both ascending and descending order
d. Allow the adding or removing of specific columns from the display
e. Create new unscheduled visits with support for visit templates
f. Search for existing visits by visitor name or visit number
g. Check-in/Check-out selected visitors
h. Issue and return temporary credentials
i. Print visitor labels
j. View SMS visit activity for a visitor
k. Accept a QR code.  The QR code shall be emailed to a visitor prior to the scheduled visit. 

Presentation of the QR code at the Receptionist portal shall expedite the visitor check-in
process.

l. Display a visitor dashboard denoting the following quantities:
1) Total visitors
2) Expected visitors
3) Checked-in visitors
4) Checked-out visitors
5) Late visitors
6) Overstayed visitors

m. Switch to a different Check-in site without exiting the application
n. Request assistance from another operator using the Assist button

10. The SMS shall support a Kiosk for self-visitor check-in
a. The SMS system shall support an unlimited number of Check-in sites. Each Check-in site shall

be configured with a Kiosk application that operates on an iPad. This Kiosk application shall
be used to allow a visitor to self-check-in as a new or pre-enrolled visitor. Each site shall have
the ability to customize how the Kiosk Check-in application works. The Kiosk shall provide
the following features:

b. The Kiosk shall provide the ability to print a paper visitor badge on a supported Air Printer.
c. Each Kiosk shall support the creation of custom messages for each check-in site:

1) Welcome message
2) Visitor not found message
3) Check-in complete message
4) Registration complete message

d. The Kiosk shall have the ability to accept a QR code.  The QR code shall be emailed to a
visitor prior to the scheduled visit.  Presentation of the QR code at the Kiosk shall expedite the
visitor check-in process.
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e. The Kiosk shall have the ability to accept unregistered visitors (Optional) via the following
steps:
1) Enter a new visit (First, Last, Email)
2) Take a picture
3) Enter and assign Host via context sensitive lookup that shall show the host name and

image as you type
4) Require acknowledgement of an NDA or other document (Optional)
5) Automatically email host when check-in is complete
6) Automatically check-in visitor (optional)

f. The Kiosk shall have the ability to support multiple languages that shall be available to the
Visitor upon check-in.

g. The Kiosk shall have the ability to add a Pre-enrolled visitor via the following steps:
1) Find visitor by either Email Address or First/ Last Name via context sensitive lookup
2) Take a picture
3) Require acknowledgment of an NDA or other document (Optional)
4) Automatically email host when check-in is complete
5) Automatically check-in visitor (optional)
6) Check-out visitors

BN. Access Management Workflow

1. The SMS shall support an Access Management Workflow feature utilizing a Web Portal. This
workflow shall allow different types of requests and approvals to automate the assignment of
clearances. The following features shall be supported by the Access Management Workflow
feature:
a. The creation of an unlimited number of Access Request Sites
b. Each access request site shall be uniquely configurable with the following:

1) Show selected personnel fields from requesters
2) Display General site information
3) Show additional user definable fields
4) Select authorized requesters
5) Select available clearances
6) Select Personnel for access request assignment

c. The Access web portal shall support the following:
1) Customized portal name display
2) Single Sign on authentication
3) Creation of Access requests, which shall provide the following:

(a) Name of the request
(b) Available site clearance selection
(c) Justification statement
(d) Request Status
(e) Personnel associated with the request
(f) Attach a document relative to the request
(g) Ability to save the request without submittal
(h) Ability to submit the request
(i) Auto send email notifications upon request completion

4) Access approval with the following capabilities:
(a) List the assigned, submitted pending requests
(b) Show all details pertaining to the request
(c) Ability to approve or deny the request
(d) Provide comments on the reason for the approval/denial
(e) Review the history (audit) of previously submitted requests
(f) Provide the ability to revoke a previously approved request
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d. The SMS shall provide the following Internal Request features:
1) Clearances shall be configurable with the following approval rules:

(a) Auto approve
(b) Any approver from a partition
(c) Any selected approvers
(d) Any selected approvers in numeric order
(e) Only allow assignment via approved request

2) Clearances shall support a review process allowing assigned clearances to be reviewed at
a later date with the following properties:
(a) Clearance assignment reviewer rules:

(1) No review needed
(2) Approval rule required
(3) Any reviewer available from a selected partition
(4) Any selected reviewer can review the clearance assignment

(b) Review Timing:
(1) Next review due by date
(2) Subsequent scheduled review by date

3) The SMS shall support a notification when the scheduled review is overdue and shall
include a user configurable list of Personnel to be notified via email.  The number of
days before the notification shall be sent is user definable and shall be between 1 and 365
days.  The default value shall be 14 days.

e. Door activity shall also provide the ability to automatically generate an approval request which
shall be:
1) Subject to a schedule
2) Subject to direction of the swipe (in/out)

2. All generated requests shall be viewable within the SMS showing current status and details.

BO. Smart Card / Proximity Card Enrollment

1. The SMS shall provide a smart card enrollment feature as part of the ID Badging Subsystem. The
smart card enrollment feature shall allow a user to enroll DESFire EV1/2, MIFARE or iCLASS
cards utilizing a USB wedge reader or a Manufacturer-approved badge printer.

2. The SMS shall provide a proximity card enrollment feature as part of the ID Badging Subsystem.
The proximity enrollment feature shall allow a user to enroll the card number of proximity cards on
a Fargo HDP 5000 or HID DTC1250e printer that is equipped with an OMINKEY CardMan 5x25
encoder.

3. The ID Badging Subsystem shall support the creation of Smart Card Templates to define the smart
card configuration. Templates shall be used to define the data transfer between the physical card
and the Personnel Record. Templates shall define the card type as DESFire EV1/2, MIFARE or
iCLASS. When programming a card, the system shall be able to read and write to all relevant data
such as personnel fields, card fields or card formats. The Badging Subsystem shall provide the
ability to Enroll DESFire EV1/2, MIFARE or iCLASS. The Badging Subsystem shall provide the
ability to Program and Enroll MIFARE.

4. Templates shall also be utilized to define the Security Keys needed to access the data on the smart
card. Templates shall be assignable to the enrollment device (wedge reader or printer).

5. The ID Badging Subsystem shall support both the enrollment (reading of data from the card) and
programming (writing of data to the card) for MIFARE cards. The ID Badging Subsystem shall
support the enrollment of DESFire cards and shall support Card Serial Number data only.  The ID
Badging Subsystem shall support the enrollment of iCLASS cards and shall support Card Serial
Number data only.
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6. The ID Badging Subsystem shall support the creation of Custom read/write Keys.  Custom Keys are
private keys supplied by a third party. Custom Keys shall be assigned to Software House Readers
via Program Cards supplied by the Manufacturer.

BP. System Parameters (Based on a single credential per cardholder)

1. The SMS shall have a maximum capacity of:
a. 5,000 online readers
b. 20,000 online inputs
c. 20,000 online outputs
d. 500,000 enabled Personnel Records
e. 256 Simultaneous Clients (256 is a design capability while the tested limit is 100)

2. The SMS shall support a Master Application Server (Enterprise Architecture) with maximum
capacity of:
a. 40 Satellite Application Servers (tested limit)
b. 500,000 Global enabled Personnel Records
c. 100 Simultaneous Clients

3. The SMS shall support an Enterprise Architecture (based on 40 SAS) with a maximum capacity of:
a. 200,000 online readers
b. 800,000 online inputs
c. 800,000 online outputs
d. 20,000,000 local enabled Personnel Records
e. 500,000 Global enabled Personnel Records
f. 20,500,000 Total enabled Personnel Records

2.4 OPERATION

A. The SMS shall provide the following operational functionality:

1. The system shall control access to a designated area.

2. The system shall validate cardholder credentials by use of downloaded personnel records, card
formats, PINs, biometric enrollment and multiple active cards. The system shall compare the time,
location, and unique credential number of an attempted entry with information stored in memory.

3. Access to a designated area will be validated only when a user’s credential has a valid number for
its facility and the number is valid for the current time and for the reader where it is used.

4. The system shall access the hardware that validates the person and monitor the security of a
building by use of controllers, doors, readers, elevators, inputs and outputs. When access has been
validated, a signal to the door locking device shall be activated to enable alarm-free access at that
location.

5. The system shall configure itself as required by use of an Administrative application, and shall
provide Configuration templates.

6. The system shall monitor access control activities by use of Monitor Station, Alarm configuration,
NetVue, CCTV, and dynamic Graphical Maps display of alarm, door, and event activity (Maps
based on CAD data).

7. The system shall restrict administrative and Monitoring Station activity by use of Privileges and
Authentication (User Password) using Microsoft Windows OS Password Function.

8. The system shall report on various aspects of the system by use of Reports (canned and
configurable). Reports shall be able to export to a printer.
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9. The system shall have the capability to report off-normal security device conditions both audibly
and visually.

10. The system shall control hardware from the monitoring station by use of Manual actions, Events,
and cause lists.

11. The system shall provide Record and Data Management by use of Historical Journal (archive and
replay), Full Audit Trail and automated and manual import and export (data and images).

12. The system shall allow for data to be imported from other products by use of database Migration
tools (Card Holder data and configuration data) from, C·CURE 800/8000 and 3rd party
applications via XML formatted data exchange.

2.5 EQUIPMENT

A. Minimum System Requirements SMS Host Server

1. Contractor shall provide one (1) Host Server that will be equal to or greater than the hardware
specified below.

2. Hardware Platform:
a. Provide one (1) server equal to the following characteristics:

1) Processor: Intel Xeon E3-1240 v5 (3.5GHz or greater).
2) Memory: Minimum RAM 32GB or greater.
3) Video Card: NVidia or equal.
4) Hard Drives: Dual Drives: Primary Drive 1TB or greater (9000 Runtime); Secondary

Drive 1TB or greater (data backups).  SSD is recommended.  Drive Speed 15,000 RPM
or greater.

5) Network Adapter Card: Intel Gigabit ET Quad Port Adapter, Gigabit Ethernet NIC, PCle
x4

6) Options to include:
(a) Power supply shall be two 1100W redundant hot swap.
(b) DVD Rewritable drive.
(c) Rack Mountable with accessories for mounting.
(d) Provide 17" flat screen monitor, standard keyboard, and optical mouse to interface

with Server System. Provide a rack mounted tray to hold these items. These items
will also be provided with an 8-port Keyboard, Video, Mouse (KVM) rack
mounted switch to allow full interface with Server System. Provide all cables
necessary to make a complete and operating interface system

3. OS:
a. Windows Server 2019 (64 bit).

4. Software:
a. SQL Server 2017 Standard & Enterprise (64 bit).
b. C-Cure 9000 Series P.

B. Minimum System Requirements SMS Client Workstation Computers

1. Contractor to provide two (2) SMS Client Workstation Computers to be located as directed by
Owner.  Each Client Workstation shall include badging camera and badging printer with associated
accessories and software for making badges.

2. Hardware Platform:
a. Workstation shall be equal to or greater than the following characteristics:

1) Processor: Intel Core i5-3470 (6MB, 3.2 GHz or greater)
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2) Hard Disk Drive: 500 GB or greater. Disk Speed 7,200 RPM or greater
3) Memory: 8GB or greater
4) Network Adapter Card: Integrated Gigabit Network Port
5) Client Video Card: 2GB NVIDIA Quadro K620
6) Options to include (per workstation):

(a) USB Keyboard and optical mouse.
(b) 48-inch color LED-backlit LCD TV- Smart TV that shall be equal to Vizio

IOM-A7522922. The monitor shall meet or exceed the following specifications:
(1) The monitor shall incorporate a 48-inch LED-backlit LCD TV - Smart TV.
(2) The monitor shall have a minimum 1080p resolution 1,920 x 1,080.
(3) The contrast ratio shall be 250,000:1.
(4) Motion Enhancement Technology: 120 Hz Effitive Refresh Rate

(c) The monitor shall use the following signal connectors:
(1) 3 each HDMI
(2) Wi-Fi, LAN
(3) 1 each Composite (AV)
(4) 1 each Ethernet
(5) 1 each USB 2.0
(6) 1 each Digital Audio (Optical)
(7) 1 each Audio Out Mini Jack
(8) 1 each Audio line-in (RCA phono X2)

(d) The monitor shall have the following accessories:
(1) Power cable
(2) DVI-D Cable
(3) Stand
(4) Two built-in speakers 10 watts each with total output power of 20W.
(5) Wall mount kit.
(6) Remote Control equal to Vizio XRT112

(e) 16X DVD Rewritable drive.

3. OS:
a. Microsoft Windows 10 Professional (64 bit).
b. C-Cure 9000 client software

C. Controllers

1. The SMS shall support the following controller hardware:
a. Note: For additional information, please refer to individual A&E specifications for the

controllers listed below:
b. Software House iSTAR Classic
c. Software House iSTAR Pro
d. Software House iSTAR eX
e. Software House iSTAR EDGE
f. Software House iSTAR Ultra/Ultra SE/ULTRA LT
g. Software House apC, apC/8X, apC/L

D. Clustering

1. The SMS shall support a user-defined grouping of iSTAR controllers defined as a cluster. iSTAR
controllers within a cluster shall be able to communicate in a peer-to-peer scheme should the SMS
server lose communication with the cluster.

2. Clustering shall support the following features:
a. Assignment of Master controllers for cluster communication to the SMS server
b. Primary and backup communication paths to the SMS server
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c. Up to 16 controllers per cluster
d. Logical event linking between controllers in a cluster independent of SMS server

communication
e. Antipassback control within a cluster shall be independent of SMS server communication
f. Asynchronous communication via TCP/IP (Polled devices shall not be acceptable)
g. Dialup Communications. Dialup shall only be supported on iSTAR Pro and iSTAR Ultra SE

(in Pro Mode)
h. Encrypted communications

3. The SMS shall support iSTAR clusters in two types: Encrypted and Non-Encrypted.  Encrypted
clusters shall support iSTAR Edge/eX/Ultra controllers. Unencrypted clusters shall support iSTAR
Classic/ iSTAR Pro/unencrypted Ultra controllers.

4. Network communications between a cluster master and the host, and between a cluster master and
cluster members, shall be done using AES 256 bit symmetric encryption, tested and verified by an
independent lab and listed for FIPS 197.

5. Encrypted iSTAR controllers shall be listed for FIPS 140-2, which meets the necessary physical,
operational, and cryptographic requirements for a cryptographic module for the National Institute of
Standards (NIST).

E. Card Readers shall be HID MultiClass SE Readers model RP40 (920P) or pre-approved equal.

F. Door Position Switches:

1. Pedestrian Walk-Thru Doors shall be:
a. Recessed Mounted Door Contact

1) GE model 1078 (Color TBD) or pre-approved equal.
b. Surface Mounted Door Contact

1) GE model 2505A or pre-approved equal.

2. Overhead Doors shall be GE model 2204 or pre-approved equal.

G. Request to Exit (REX) devices shall be Bosch model DS160 or pre-approved equal.

H. Camera for badging workstation shall be Valcam model VALCam 9000-628 or pre-approved equal. 
Provide with two tri-pods, one for desktop support of camera and one that will set on the floor and extent
to 60".  Also provide 6' communications cable for connection of camera to client work station.

I. Badge Printer shall be an HID FARGO model DTC1250e - double sided printer USB and Ethernet or
pre-approved equal.  Provide each printer with two EZ ribbons and card cleaners.  Provide with USB
cable for connection to client work station.

EXECUTION

3.1 TESTING

A. The software shall be entered into the SMS computer systems and debugged. The Contractor shall be
responsible for documenting and entering the initial database into the system. The Contractor shall
provide the necessary blank forms with instructions to fill in all the required data information that will
make up the database. The database shall then be reviewed by the Contractor and entered into the system.
Prior to full operation, a complete demonstration of the computer real-time functions shall be performed.
A printed validation log shall be provided as proof of operation for each software application package. In
addition, a point utilization report shall be furnished listing each point, the associated programs utilizing
that point as an input or output and the programs which that point initiates.
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B. Upon satisfactory on-line operation of the system software, the entire installation including all subsystems
shall be inspected. The Contractor shall perform all tests, furnish all test equipment and consumable
supplies necessary and perform any work as required to establish performance levels for the system in
accordance with the specifications. Each device shall be tested as a working component of the completed
system. All system controls shall be inspected for proper operation and response.

C. Tests shall demonstrate the response time and display format of each different type of input sensor and
output control device. Response time shall be measured with the system functioning at full capacity.
Computer operation shall be tested with the complete data file.

D. The Contractor shall maintain a complete log of all inspections and tests. Upon final completion of
system tests, a copy of the log records shall be submitted as part of the as-built documentation.

3.2 TRAINING

A. The Contractor shall provide a factory personnel that perform training for on site personnel as a standard
procedure.  Training shall be provided to Owner personnel.  Training shall be coordinated with Owner on
an agreed upon date and time.  Training will be provided for up to 10 of the Owners personnel per
session.

B. Maintenance Training shall include 2 seperate sessions of training, each lasting approximately 2 hours to
ensure Owner can get personnel from different work times at training.  These sessions may need to occur
on different days and shall not be assumed to occur on the same day.  The traing to include but is not
limited to the following:

1. System Overview

2. Review access control panels, power supplies & standby batteries

3. Review & locate AC breaker & ethernet connections

4. Review typical field devices, equipment & installation thereof

5. Review O&M documents, wiring details

6. Discuss preventative maintenance requirements

C. Operator Training shall include 2 seperate sessions of training, each lasting approximately 3 hours to
ensure Owner can get personnel from different work times at training.  These sessions may need to occur
on different days and shall not be assumed to occur on the same day.  The traing to include but is not
limited to the following:

1. Overview of Badging Client (if applicable)

2. Data entry and minipulation of badge profiles

3. System Monitoring

4. Responding to Alarms

5. Configuration of Cardholders

6. Configuration of Clearances & Holidays

7. Report Generation

8. Backup Procedures
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3.3 MAINTENANCE

A. The Contractor shall offer a Software House Software Support Agreement (SSA) in order for Software
House Technical Support Specialists to reactively troubleshoot system problems.

B. As part of the agreement, 5x9 telephone support (Standard and Enhanced SSA) will be provided to the
Contractor by Certified Technicians. An option of 7x24 Standby telephone support (Enhanced SSA) shall
be offered.

C. As part of the agreement, Flashable and Non-Flashable (Chips) firmware and documentation shall be
provided.

D. As part of the agreement, access to SMS patches and software release updates shall be provided.

E. The SSA shall cover the current SMS release one full version back, and associated controller hardware.

END OF SPECIFICATIONS
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