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SECTION 01 1000 

SUMMARY 

PART 1  GENERAL 

1.01 PROJECT 

A. Project Name:  Hillcrest Elementary School – Cooler / Relocation. 

B. Owner's Name:  Ogden School District. 

C. The Project consists of a new concrete loading dock to accommodate the installation of an 
existing cooler / freezer that has been removed from Horace Mann Elementary School by 
Ogden School District.  The Owner has stored it off site at 956 20th Street and it will be the 
responsibility of the successful general contractor to retrieve the cooler / freezer and all 
associated equipment and re-install.  Ogden School District will help load the equipment onto 
the GC’s trailer.  There is associated plumbing and electrical work. 

 

1.02 CONTRACT DESCRIPTION 

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document 
00 5200 - Agreement Form. 

 

1.03 INDEPENDENT ENVIROMENTAL VERIFICATION 

A. No independent verification is required.  The Architect has incorporated Sustainable design 
principles into the project and the contract documents as specified.  The Contractor is required 
to achieve these goals through selection and installation of products (materials and equipment) 
and as specified in the contract documents. 

 

1.04 OWNER OCCUPANCY 

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire 
construction period. 

B. Owner intends to occupy the Project upon Substantial Completion. 

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations. 

D. Schedule the Work to accommodate Owner occupancy. 

E. Substantial Completion: August 13, 2021  

 

1.05 CONTRACTOR USE OF SITE  

A. Arrange use of site and premises to allow: 

1. Owner occupancy. 

2. Use of site and premises by the public. 

B. Provide access to and from site as required by law and by Owner: 

1. Emergency Building Exits During Construction:  Keep all exits required by code open 
during construction period; provide temporary exit signs if exit routes are temporarily 
altered. 

2. Do not obstruct roadways, sidewalks, or other public ways without permit. 

 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 3000 

ADMINISTRATIVE REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electronic document submittals. 

B. Preconstruction meeting. 

C. Site mobilization meeting. 

D. Progress meetings. 

E. Submittals for review, information, and project closeout. 

F. Number of copies of submittals. 

G. Submittal procedures. 

1.02 RELATED REQUIREMENTS 

A. Section 01 3117 - Request for Interpretation. 

B. Section 01 3216 - Construction Progress Schedule:  Form, content, and administration of 
schedules. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 ELECTRONIC DOCUMENT SUBMITTALS 

A. All documents transmitted for purposes of administration of the contract are to be in electronic 
(PDF) format and transmitted via email or uploaded to the Architect via Newforma® Project 
Center. 

1. Besides submittals for review, information, and closeout, this procedure applies to 
requests for information (RFIs), progress documentation, contract modification documents 
(e.g. supplementary instructions, change proposals, change orders), applications for 
payment, field reports and meeting minutes, and any other document any participant 
wishes to make part of the project record. 

2. It is Contractor's responsibility to submit documents in PDF format. 

3. Subcontractors, suppliers, and Architect's consultants will be permitted to Newforma® 
Project Center at no extra charge. 

4. Users of Newforma® Project Center need an email address, Internet access, and PDF 
review software (such as Adobe Acrobat, www.adobe.com, or Bluebeam PDF Revu, 
www.bluebeam.com). 

5. Paper document transmittals will not be reviewed. 

6. All other specified submittal and document transmission procedures apply, except that 
electronic document requirements to not apply to samples or color selection charts. 

B. Project Closeout:  Architect will determine when to terminate the service for the project and is 
responsible for obtaining archive copies of files for Owner. 

3.02 PRECONSTRUCTION MEETING 

A. Architect will schedule a meeting after Notice of Award. 

B. Attendance Required: 

1. Owner. 

2. Architect. 

3. Contractor. 

C. Agenda: 

1. Execution of Owner-Contractor Agreement. 

2. Submission of executed bonds and insurance certificates. 

3. Distribution of Contract Documents. 
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4. Submission of   schedule of values, and progress schedule. 

5. Designation of personnel representing the parties to Contract and Architect. 

6. Communication and Correspondence requirements. 

7. Procedures and processing of field decisions, submittals, substitutions, applications for 
payments, proposal request, Change Orders, and Contract closeout procedures. 

8. Scheduling. 

9. Claims for delays. 

D. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 

3.03 SITE MOBILIZATION MEETING 

A. Architect will schedule a meeting at the Project site prior to Contractor occupancy. 

B. Site Mobilization Meeting may be combined with the Preconstruction Meeting. 

C. Attendance Required: 

1. Contractor. 

2. Owner. 

3. Architect. 

4. Contractor's Superintendent. 

5. Major Subcontractors. 

D. Agenda: 

1. Use of premises by Owner and Contractor. 

2. Owner's requirements and occupancy prior to completion. 

3. Construction facilities and controls provided by Owner. 

4. Temporary utilities provided by Owner. 

5. Survey and building layout. 

6. Security and housekeeping procedures. 

7. Schedules. 

8. Application for payment procedures. 

9. Procedures for testing. 

10. Procedures for maintaining record documents. 

11. Requirements for start-up of equipment. 

12. Inspection and acceptance of equipment put into service during construction period. 

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 

3.04 PROGRESS MEETINGS 

A. Schedule and administer meetings throughout progress of the Work at maximum bi-monthly 
intervals. 

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at 
meetings. 

C. Attendance Required:  Job superintendent, major Subcontractors and suppliers, Owner, 
Architect, as appropriate to agenda topics for each meeting. 

D. Agenda: 

1. Review minutes of previous meetings. 

2. Review of Work progress. 

3. Field observations, problems, and decisions. 

4. Identification of problems that impede, or will impede, planned progress. 

5. Review of submittals schedule and status of submittals. 

6. Review of off-site fabrication and delivery schedules. 

7. Maintenance of progress schedule. 

8. Corrective measures to regain projected schedules. 

9. Planned progress during succeeding work period. 
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10. Coordination of projected progress. 

11. Maintenance of quality and work standards. 

12. Effect of proposed changes on progress schedule and coordination. 

13. Other business relating to Work. 

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 

3.05 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 3216 

3.06 SUBMITTALS FOR REVIEW 

A. When the following are specified in individual sections, submit them for review: 

1. Product data. 

2. Shop drawings. 

3. Samples for selection. 

4. Samples for verification. 

B. Submit to Architect for review for the limited purpose of checking for conformance with 
information given and the design concept expressed in the contract documents. 

C. Samples will be reviewed only for aesthetic, color, or finish selection. 

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record documents purposes described in Section 01 7800 - Closeout 
Submittals. 

3.07 SUBMITTALS FOR INFORMATION 

A. When the following are specified in individual sections, submit them for information: 

1. Design data. 

2. Certificates. 

3. Test reports. 

4. Inspection reports. 

5. Manufacturer's instructions. 

6. Manufacturer's field reports. 

7. Other types indicated. 

B. Submit for Architect's knowledge as contract administrator or for Owner.  No action will be 
taken. 

3.08 SUBMITTALS FOR PROJECT CLOSEOUT 

A. When the following are specified in individual sections, submit them at project closeout: 

1. Project record documents. 

2. Operation and maintenance data. 

3. Warranties. 

4. Bonds. 

5. IAQ Management Plan. 

6. Final Summary Of Solid Waste Disposal And Diversion. 

7. Other types as indicated. 

B. Submit for Owner's benefit during and after project completion. 

3.09 NUMBER OF COPIES OF SUBMITTALS 

A. Documents:  Submit one electronic copy in PDF format; an electronically-marked up file will be 
returned.  Create PDFs at native size and right-side up; illegible files will be rejected. 

B. Samples:  Submit the number specified in individual specifications sections;  samples will be 
returned to Contractor. 

1. Contractor to maintain record copies of returned samples on-site. 

3.10 SUBMITTAL PROCEDURES 

A. Transmit each submittal with approved form. 
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B. Sequentially number the transmittal form.  Revise submittals with original number and a 
sequential alphabetic suffix. 

C. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, 
and specification section number, as appropriate on each copy. 

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
Products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with the requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite the Project, and coordinate submission of related items. 

F. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor. 

G. Identify variations from Contract Documents and Product or system limitations that may be 
detrimental to successful performance of the completed Work. 

H. Provide space for Contractor and Architect review stamps. 

I. When revised for resubmission, identify all changes made since previous submission. 

J. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to 
comply with requirements. 

K. Submittals not requested will not be recognized or processed. 

END OF SECTION 
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SECTION 01 3216 

CONSTRUCTION PROGRESS SCHEDULE 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Preliminary schedule. 

B. Construction progress schedule, with network analysis diagrams and reports. 

C. Recovery Schedules. 

1.02 SUBMITTALS 

A. Within 10 days after date of Agreement, submit preliminary schedule . 

B. Within 10 days after review of preliminary schedule, submit draft of proposed complete 
schedule for review. 

1. Include written certification that major contractors have reviewed and accepted proposed 
schedule. 

C. Within 10 days after joint review, submit complete schedule. 

D. Submit updated schedule with each Application for Payment. 

1.03 RECOVERY SCHEDULES 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 PRELIMINARY SCHEDULE 

A. Prepare preliminary schedule in the form of a preliminary network diagram. 

3.02 CONTENT 

A. Show complete sequence of construction by activity, with dates for beginning and completion of 
each element of construction. 

B. Identify each item by specification section number. 

C. Show accumulated percentage of completion of each item, and total percentage of Work 
completed, as of the first day of each month. 

D. Provide separate schedule of submittal dates for shop drawings, product data, and samples, 
and dates reviewed submittals will be required from Architect.  Indicate decision dates for 
selection of finishes.  Include schedule for owner-furnished products and products identified 
under Allowances, if any. 

E. Indicate delivery dates for owner-furnished products identified under Allowances, if any. 

F. Coordinate content with schedule of values specified in Section 01 2000. 

G. Provide legend for symbols and abbreviations used. 

3.03 NETWORK ANALYSIS 

A. Prepare network analysis diagrams and supporting mathematical analyses using the Critical 
Path Method. 

B. Illustrate order and interdependence of activities and sequence of work; how start of a given 
activity depends on completion of preceding activities, and how completion of the activity may 
restrain start of subsequent activities. 

C. Mathematical Analysis:  Tabulate each activity of detailed network diagrams, using calendar 
dates, and identify for each activity: 

1. Preceding and following event numbers. 

2. Activity description. 

3. Estimated duration of activity, in maximum 15 day intervals. 

4. Earliest start date. 

5. Earliest finish date. 
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6. Actual start date. 

7. Actual finish date. 

8. Latest start date. 

9. Latest finish date. 

10. Total and free float; float time shall accrue to Owner and to Owner's benefit. 

11. Monetary value of activity, keyed to Schedule of Values. 

12. Percentage of activity completed. 

13. Responsibility. 

D. Analysis Program:  Capable of compiling monetary value of completed and partially completed 
activities, accepting revised completion dates, and recomputation of all dates and float. 

E. Required Reports:  List activities in sorts or groups: 

1. By preceding work item or event number from lowest to highest. 

2. By amount of float, then in order of early start. 

3.04 REVIEW AND EVALUATION OF SCHEDULE 

A. Participate in joint review and evaluation of schedule with Architect at each submittal. 

B. Evaluate project status to determine work behind schedule and work ahead of schedule. 

C. After review, revise as necessary as result of review, and resubmit within 10 days. 

3.05 UPDATING SCHEDULE 

A. Maintain schedules to record actual start and finish dates of completed activities. 

B. Indicate progress of each activity to date of revision, with projected completion date of each 
activity.  

C. Annotate diagrams to graphically depict current status of Work. 

D. Identify activities modified since previous submittal, major changes in Work, and other 
identifiable changes. 

E. Indicate changes required to maintain Date of Substantial Completion. 

F. Submit reports required to support recommended changes. 

3.06 DISTRIBUTION OF SCHEDULE 

A. Distribute copies of updated schedules to Contractor's project site file, to Subcontractors, 
suppliers, Architect, Owner, and other concerned parties. 

B. Instruct recipients to promptly report, in writing, problems anticipated by projections shown in 
schedules. 

END OF SECTION 
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SECTION 01 4000 

QUALITY REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Quality assurance submittals. 

B. Control of installation. 

C. Tolerances. 

D. Testing and inspection services. 

1.02 RELATED REQUIREMENTS 

A. Section 01 4216 - Definitions. 

1.03 SUBMITTALS 

A. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose 
of assessing conformance with information given and the design concept expressed in the 
contract documents, or for Owner's information. 

B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and 
to Contractor. 

1. Include: 

a. Date issued. 

b. Project title and number. 

c. Name of inspector. 

d. Date and time of sampling or inspection. 

e. Identification of product and specifications section. 

f. Location in the Project. 

g. Type of test/inspection. 

h. Date of test/inspection. 

i. Results of test/inspection. 

j. Conformance with Contract Documents. 

k. When requested by Architect, provide interpretation of results. 

2. Test report submittals are for Architect's knowledge as contract administrator for the 
limited purpose of assessing conformance with information given and the design concept 
expressed in the contract documents, or for Owner's information. 

C. Certificates:  When specified in individual specification sections, submit certification by the 
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities 
specified for Product Data. 

1. Indicate material or product conforms to or exceeds specified requirements.  Submit 
supporting reference data, affidavits, and certifications as appropriate. 

D. Manufacturer's Instructions:  When specified in individual specification sections, submit printed 
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the 
Owner's information.  Indicate special procedures, perimeter conditions requiring special 
attention, and special environmental criteria required for application or installation. 

E. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or 
for Owner. 

1. Submit report  within 30 days of observation to Architect for information. 

2. Submit for information for the limited purpose of assessing conformance with information 
given and the design concept expressed in the contract documents. 

F. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for 
Owner. 

1. Submit for information for the limited purpose of assessing conformance with information 
given and the design concept expressed in the contract documents. 
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2. Data indicating inappropriate or unacceptable Work may be subject to action by Architect 
or Owner. 

1.04 REFERENCES AND STANDARDS 

1.05 TESTING AND INSPECTION AGENCIES 

A. Owner will employ and pay for services of an independent testing agency to perform  specified 
testing and inspection. 

B. Employment of agency in no way relieves Contractor of obligation to perform Work in 
accordance with requirements of Contract Documents. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from 
Architect before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more stringent 
tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

E. Have Work performed by persons qualified to produce required and specified quality. 

F. Verify that field measurements are as indicated on shop drawings or as instructed by the 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, and disfigurement. 

3.02 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  
Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

3.03 TESTING AND INSPECTION 

A. Testing Agency Duties: 

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in 
performance of services. 

2. Perform specified sampling and testing of products in accordance with specified 
standards. 

3. Ascertain compliance of materials and mixes with requirements of Contract Documents. 

4. Promptly notify Architect and Contractor of observed irregularities or non-conformance of 
Work or products. 

5. Perform additional tests and inspections required by Architect. 

6. Submit reports of all tests/inspections specified. 

B. Limits on Testing/Inspection Agency Authority: 

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 
Documents. 

2. Agency may not approve or accept any portion of the Work. 

3. Agency may not assume any duties of Contractor. 

4. Agency has no authority to stop the Work. 

C. Contractor Responsibilities: 
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1. Deliver to agency at designated location, adequate samples of materials proposed to be 
used that require testing, along with proposed mix designs. 

2. Cooperate with laboratory personnel, and provide access to the Work and to 
manufacturers' facilities. 

3. Provide incidental labor and facilities: 

a. To provide access to Work to be tested/inspected. 

b. To obtain and handle samples at the site or at source of Products to be 
tested/inspected. 

c. To facilitate tests/inspections. 

d. To provide storage and curing of test samples. 

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services. 

5. Employ services of an independent qualified testing laboratory and pay for additional 
samples, tests, and inspections required by Contractor beyond specified requirements. 

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections 
required by Contractor beyond specified requirements. 

D. Re-testing required because of non-conformance to specified requirements shall be performed 
by the same agency on instructions by Architect. 

E. Re-testing required because of non-conformance to specified requirements shall be paid for by 
Contractor. 

3.04 DEFECT ASSESSMENT 

A. Replace Work or portions of the Work not conforming to specified requirements. 

B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will 
direct an appropriate remedy or adjust payment. 

END OF SECTION 
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SECTION 01 4216 

DEFINITIONS 

PART 1  GENERAL 

1.01 SUMMARY 

A. This section supplements the definitions contained in the General Conditions. 

B. Other definitions are included in individual specification sections. 

1.02 DEFINITIONS 

A. Furnish:  To supply, deliver, unload, and inspect for damage. 

B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and 
make ready for use. 

C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work 
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and 
not incorporated into the work result.  Products may be new, never before used, or re-used 
materials or equipment. 

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any), 
the contracting requirements, and the specifications. 

E. Provide:  To furnish and install. 

F. Supply:  Same as Furnish. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 5000 

TEMPORARY FACILITIES AND CONTROLS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Temporary utilities. 

B. Temporary sanitary facilities. 

C. Vehicular access and parking. 

D. Waste removal facilities and services. 

E. Project identification sign. 

 

1.02 RELATED REQUIREMENTS 

A. Section 01 5500 - Vehicular Access and Parking. 

B. Section 01 3553 - Security Procedures. 

1.03 TEMPORARY UTILITIES 

A. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation 
required for construction purposes. 

B. Use trigger-operated nozzles for water hoses, to avoid waste of water. 

1.04 TEMPORARY SANITARY FACILITIES 

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization. 

B. Maintain daily in clean and sanitary condition. 

1.05 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas 
that could be hazardous to workers or the public, to allow for owner's use of site and to protect 
existing facilities and adjacent properties from damage from construction operations and 
demolition. 

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way . 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

1.06 INTERIOR ENCLOSURES 

A. Provide temporary partitions and ceilings as indicated to separate work areas from Owner-
occupied areas, to prevent penetration of dust and moisture into Owner-occupied areas, and to 
prevent damage to existing materials and equipment. 

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and 
sealed edges at intersections with existing surfaces: 

1. Maximum flame spread rating of 75 in accordance with ASTM E84. 

C. Paint surfaces exposed to view from Owner-occupied areas. 

1.07 SECURITY - SEE SECTION 01 3553 

A. Provide security and facilities to protect Work,  and Owner's operations from unauthorized 
entry, vandalism, or theft. 

1.08 VEHICULAR ACCESS AND PARKING 

A. Coordinate access and haul routes with governing authorities and Owner. 

B. Provide and maintain access to fire hydrants, free of obstructions. 

C. Provide means of removing mud from vehicle wheels before entering streets. 
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D. Provide temporary parking areas to accommodate construction personnel.  When site space is 
not adequate, provide additional off-site parking. 

1.09 WASTE REMOVAL 

A. Provide waste removal facilities and services as required to maintain the site in clean and 
orderly condition. 

B. Provide containers with lids.  Remove trash from site periodically. 

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable 
non-combustible containers; locate containers holding flammable material outside the structure 
unless otherwise approved by the authorities having jurisdiction. 

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers 
with lids. 

1.10 PROJECT IDENTIFICATION 

A. Contractor may provide and install one Contractor's identification sign, 48 s.f. maximum, at 
location approved by Architect/Owner. 

B. Contractor shall install Architect's provided identification sign, 48 s.f., at location approved by 
Architect/Owner. 

C. No other signs are allowed without Owner permission except those required by law. 

1.11 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion 
inspection. 

B. Remove underground installations to a minimum depth of 2 feet (600 mm).   

C. Clean and repair damage caused by installation or use of temporary work. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 5721 

INDOOR AIR QUALITY CONTROLS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Construction procedures to promote adequate indoor air quality after construction. 

1.02 PROJECT GOALS 

A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC 
ducts and equipment. 

1. Cleaning of ductwork is not contemplated under this Contract. 

2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and 
equipment from construction dust. 

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air 
pollutants. 

1. Furnish products meeting the specifications. 

2. Avoid construction practices that could result in contamination of installed products 
leading to indoor air pollution. 

1.03 DEFINITIONS 

A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile, 
fabrics, fibrous insulation, and other similar products. 

B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as 
specified. 

C. Particulates:  Dust, dirt, and other airborne solid matter. 

D. Wet Work:  Concrete, plaster, coatings, and other products that emit water vapor or volatile 
organic compounds during installation, drying, or curing. 

PART 2  PRODUCTS 

PART 3  EXECUTION 

3.01 CONSTRUCTION PROCEDURES 

A. Prevent the absorption of moisture and humidity by adsorptive materials by: 

1. Sequencing the delivery of such materials so that they are not present in the building until 
wet work is completed and dry. 

2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging. 

3. Provide sufficient ventilation for drying within reasonable time frame. 

B. Begin construction ventilation when building is substantially enclosed. 

C. If extremely dusty or dirty work must be conducted inside the building, shut down HVAC 
systems for the duration; remove dust and dirt completely before restarting systems. 

D. HVAC equipment and ductwork may NOT be used for ventilation during construction unless 
approved by Architect: 

1. Provide temporary ventilation equivalent to 1.5 air changes per hour, minimum. 

2. Exhaust directly to outside. 

3. Seal HVAC air inlets and outlets immediately after duct installation. 

E. Do not store construction materials or waste in mechanical or electrical rooms. 

F. Prior to use of return air ductwork without intake filters clean up and remove dust and debris 
generated by construction activities. 

1. Inspect duct intakes, return air grilles, and terminal units for dust. 

2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of 
pipes and conduit. 

3. Clean tops of doors and frames. 
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4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit, 
equipment, and supports. 

5. Clean return plenums of air handling units. 

6. Remove intake filters last, after cleaning is complete. 

G. Do not perform dusty or dirty work after starting use of return air ducts without intake filters. 

H. Use other relevant recommendations of SMACNA IAQ Guideline for Occupied Buildings Under 
Construction for avoiding unnecessary contamination due to construction procedures. 

END OF SECTION 
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SECTION 01 6000 

PRODUCT REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Transportation, handling, storage and protection. 

B. Product option requirements. 

C. Substitution limitations and procedures. 

D. Maintenance materials, including extra materials, spare parts, tools, and software. 

1.02 RELATED REQUIREMENTS 

1.03 SUBMITTALS 

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to 
identify applicable products, models, options, and other data.  Supplement manufacturers' 
standard data to provide information specific to this Project. 

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances. 

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

1. For selection from standard finishes, submit samples of the full range of the 
manufacturer's standard colors, textures, and patterns. 

PART 2  PRODUCTS 

2.01 NEW PRODUCTS 

A. Provide new products unless specifically required or permitted by the Contract Documents. 

B. Do not use products having any of the following characteristics: 

1. Made using or containing CFC's or HCFC's. 

2. Made of wood from newly cut old growth timber. 

C. Where all other criteria are met, Contractor shall give preference to products that: 

1. Are extracted, harvested, and/or manufactured closer to the location of the project. 

2. Have longer documented life span under normal use. 

3. Result in less construction waste. 

4. Are made of vegetable materials that are rapidly renewable. 

2.02 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the 
manufacturers named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not named. 

2.03 MAINTENANCE MATERIALS 

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 
individual specification sections. 

B. Deliver to Project site; obtain receipt prior to final payment. 

PART 3  EXECUTION 

3.01 SUBSTITUTION PROCEDURES 

A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during 
the bidding period.  Comply with requirements specified in this section. 
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B. Substitutions may be considered when a product becomes unavailable through no fault of the 
Contractor. 

C. Document each request with complete data substantiating compliance of proposed substitution 
with Contract Documents. 

D. A request for substitution constitutes a representation that the submitter: 

1. Has investigated proposed product and determined that it meets or exceeds the quality 
level of the specified product. 

2. Will provide the same warranty for the substitution as for the specified product. 

3. Will coordinate installation and make changes to other Work that may be required for the 
Work to be complete with no additional cost to Owner. 

4. Waives claims for additional costs or time extension that may subsequently become 
apparent. 

5. Will reimburse Owner and Architect for review or redesign services associated with re-
approval by authorities. 

E. 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. 

F. Substitution Submittal Procedure: 

1. Transmit request for substitution with three copies of the CSI Form Substitution Request 
(During the Bidding Phase). 

2. Submit one electronic copy of request for substitution for consideration.  Limit each 
request to one proposed substitution. 

3. Submit shop drawings, product data, and certified test results attesting to the proposed 
product equivalence.  Burden of proof is on proposer. 

4. The Architect will notify Contractor in writing of decision to accept or reject request. 

3.02 TRANSPORTATION AND HANDLING 

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 
loss of factory calibration. 

B. If special precautions are required, attach instructions prominently and legibly on outside of 
packaging. 

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials. 

D. Transport and handle products in accordance with manufacturer's instructions. 

E. Transport materials in covered trucks to prevent contamination of product and littering of 
surrounding areas. 

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 
correct, and products are undamaged. 

G. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage. 

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.03 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. 
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F. Provide bonded off-site storage and protection when site does not permit on-site storage or 
protection. 

G. Protect products from damage or deterioration due to construction operations, weather, 
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants. 

H. Comply with manufacturer's warranty conditions, if any. 

I. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 
prevent condensation and degradation of products. 

J. Prevent contact with material that may cause corrosion, discoloration, or staining. 

K. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

L. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

END OF SECTION 

 



  EXECUTION AND CLOSEOUT REQUIREMENTS 
OSD-Hillcrest Elementary  
Cooler-Freezer Relocation  Page 1 of 5 
 

SECTION 01 7000 

EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Examination, preparation, and general installation procedures. 

B. Pre-installation meetings. 

C. Cutting and patching. 

D. Surveying for laying out the work. 

E. Cleaning and protection. 

F. Closeout procedures, except payment procedures. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey 
work. 

1. On request, submit documentation verifying accuracy of survey work. 

2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and 
locations of the work are in conformance with Contract Documents. 

3. Submit surveys and survey logs for the project record. 

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects: 

1. Structural integrity of any element of Project. 

2. Integrity of weather exposed or moisture resistant element. 

3. Efficiency, maintenance, or safety of any operational element. 

4. Visual qualities of sight exposed elements. 

5. Work of Owner or separate Contractor. 

D. Submit Final Cleaning program indicating administrative, procedural, and product requirements 
for final cleaning. 

E. Project Record Documents:  Accurately record actual locations of capped and active utilities. 

1.04 QUALIFICATIONS 

A. For survey work, employ a land surveyor registered in the State in which the Project is located  
and acceptable to Architect.  Submit evidence of Surveyor's Errors and Omissions insurance 
coverage in the form of an Insurance Certificate. 

B. For design of temporary shoring and bracing, employ a Professional Engineer experienced in 
design of this type of work and licensed in the State in which the Project is located. 

1.05 PROJECT CONDITIONS 

A. Grade site to drain.  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 and over 
adjacent property. 

E. Noise Control:  Provide methods, means, and facilities to minimize noise produced by 
construction operations. 
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F. Smoking Control:  Provide methods and means to prevent smoking near or within facilities once 
the superstructure is in place and work on the building  are  upon  completion of the 
superstructure and commencement of the exterior enclosure. 

1.06 COORDINATION 

A. 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. 

B. Notify affected utility companies and comply with their requirements. 

C. 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. 

D. 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. 

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction.  Coordinate locations of fixtures and outlets with finish elements. 

F. Coordinate completion and clean-up of work of separate sections. 

G. 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. 

1.07 CLEANING REQUIREMENTS 

A. Special cleaning requirements for specific construction elements are included in appropriate 
sections. 

1.08 FINAL CLEANING REQUIREMENTS 

A. Purpose:  To employ processes that utilize equipment and products to ensure a clean 
environment for the building occupants while reducing contaminants to the extent 
technologically and economically feasible. 

PART 2  PRODUCTS 

2.01 PATCHING MATERIALS 

A. New Materials:  As specified in product sections; match existing products and work for patching 
and extending work. 

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where 
necessary, referring to existing work as a standard. 

C. Product Substitution:  For any proposed change in materials, submit request for substitution 
described in Section 01 6000. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  
Start of work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new work being 
applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Take field measurements before confirming product orders or beginning fabrication, to minimize 
waste due to over-ordering or misfabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 
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F. 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. 

3.02 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 
applying any new material or substance in contact or bond. 

3.03 PREINSTALLATION MEETINGS 

A. When required in individual specification sections, convene a preinstallation meeting at the site 
prior to commencing work of the section. 

B. Require attendance of parties directly affecting, or affected by, work of the specific section. 

C. Notify Architect four days in advance of meeting date. 

D. Prepare agenda and preside at meeting: 

1. Review conditions of examination, preparation and installation procedures. 

2. Review coordination with related work. 

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 

3.04 LAYING OUT THE WORK 

A. Verify locations of survey control points prior to starting work. 

B. Promptly notify Architect of any discrepancies discovered. 

C. Protect survey control points prior to starting site work; preserve permanent reference points 
during construction. 

D. Promptly report to Architect 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. 

F. Utilize recognized engineering survey practices. 

G. Establish elevations, lines and levels.  Locate and lay out 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. 

3.05 GENERAL INSTALLATION REQUIREMENTS 

A. Install products as specified in individual sections, in accordance with manufacturer's 
instructions and recommendations, and so as to avoid waste due to necessity for replacement. 

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 
horizontal lines, unless otherwise indicated. 

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 

E. Make neat transitions between different surfaces, maintaining texture and appearance.   



  EXECUTION AND CLOSEOUT REQUIREMENTS 
OSD-Hillcrest Elementary  
Cooler-Freezer Relocation  Page 4 of 5 
 
 

3.06 CUTTING AND PATCHING 

A. Whenever possible, execute the work by methods that avoid cutting or patching. 

B. Perform whatever cutting and patching is necessary to: 

1. Complete the work. 

2. Fit products together to integrate with other work. 

3. Provide openings for penetration of mechanical, electrical, and other services. 

4. Match work that has been cut to adjacent work. 

5. Repair areas adjacent to cuts to required condition. 

6. Repair new work damaged by subsequent work. 

7. Remove samples of installed work for testing when requested. 

8. Remove and replace defective and non-conforming work. 

C. Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to 
original condition. 

D. Employ original installer to perform cutting for weather exposed and moisture resistant 
elements, and sight exposed surfaces. 

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior 
approval. 

F. Restore work with new products in accordance with requirements of Contract Documents. 

G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 
with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated 
element. 

I. Patching: 

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous 
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire 
unit. 

2. Match color, texture, and appearance. 

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 
imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish. 

3.07 PROGRESS CLEANING 

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly 
condition. 

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 trash/rubbish from site periodically and 
dispose off-site; do not burn or bury. 

3.08 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 

B. Provide special protection where specified in individual specification sections. 

C. Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. 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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F. 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. 

G. Remove protective coverings when no longer needed; reuse or recycle plastic coverings if 
possible. 

3.09 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy. 

B. Cleaning Equipment: 

1. Powered custodial equipment including floor buffers, burnishers and automatic scrubbers 
will be equipped with vacuum, guards and/or other devices for capturing fine particles. 

2. Use micro fiber dusting cloths and flat mops to capture dirt and remove it. 

C. Use cleaning materials that are nonhazardous. 

1. Comply with Geen Seal GS 37 for general purpose cleaning and bathroom cleaning. Use 
natural cleaning materials where feasible. 

D. 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. 

E. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or 
nameplates on mechanical and electrical  equipment. 

F. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 
surface and material being cleaned. 

G. Clean filters of operating equipment. 

H. Clean debris from roofs, gutters, downspouts, and drainage systems. 

I. Clean site; sweep paved areas, rake clean landscaped surfaces. 

J. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 
dispose of in legal manner; do not burn or bury. 

3.10 CLOSEOUT PROCEDURES 

A. Make submittals that are required by governing or other authorities. 

1. Provide copies to Architect and Owner. 

B. Notify Architect when work is considered ready for Substantial Completion.   

C. Submit written certification that Contract Documents have been reviewed, work has been 
inspected, and that work is complete in accordance with Contract Documents and ready for 
Architect's review. 

D. Correct items of work listed in executed Certificates of Substantial Completion and comply with 
requirements for access to Owner-occupied areas. 

E. Notify Architect when work is considered finally complete. 

F. Complete items of work determined by Architect's final inspection. 

END OF SECTION 
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SECTION 01 7800 

CLOSEOUT SUBMITTALS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Project Record Documents. 

B. Operation and Maintenance Data. 

C. Warranties and bonds. 

1.02 RELATED REQUIREMENTS 

A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings, 
product data, and samples. 

B. Individual Product Sections:  Specific requirements for operation and maintenance data. 

C. Individual Product Sections:  Warranties required for specific products or Work. 

1.03 SUBMITTALS 

A. Project Record Documents:  Submit documents to Architect with claim for final Application for 
Payment. 

B. Warranties and Bonds: 

1. For equipment or component parts of equipment put into service during construction with 
Owner's permission, submit documents within 10 days after acceptance. 

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final 
Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Date of Substantial 
Completion, submit within 10 days after acceptance, listing the date of acceptance as the 
beginning of the warranty period. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 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. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress. 

E. 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. Product substitutions or alternates utilized. 

3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction 
including: 

1. Field changes of dimension and detail. 

2. Details not on original Contract drawings. 
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3.02 OPERATION AND MAINTENANCE DATA 

A. For Each Product or System:  List names, addresses and telephone numbers of Subcontractors 
and suppliers, including local source of supplies and replacement parts. 

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and 
data applicable to installation.  Delete inapplicable information. 

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and 
systems, to show control and flow diagrams.  Do not use Project Record Documents as 
maintenance drawings. 

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions 
for each procedure, incorporating manufacturer's instructions. 

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES 

A. For Each Product, Applied Material, and Finish: 

1. Product data, with catalog number, size, composition, and color and texture designations. 

2. Information for re-ordering custom manufactured products. 

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents 
and methods, precautions against detrimental cleaning agents and methods, and 
recommended schedule for cleaning and maintenance. 

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS 

A. For Each Item of Equipment and Each System: 

1. Description of unit or system, and component parts. 

2. Identify function, normal operating characteristics, and limiting conditions. 

3. Include performance curves, with engineering data and tests. 

4. Complete nomenclature and model number of replaceable parts. 

B. 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. 

C. 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. 

D. Provide servicing and lubrication schedule, and list of lubricants required. 

E. Include manufacturer's printed operation and maintenance instructions. 

F. Include sequence of operation by controls manufacturer. 

G. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

H. Additional Requirements:  As specified in individual product specification sections. 

3.05 OPERATION AND MAINTENANCE MANUALS 

A. Prepare instructions and data by personnel experienced in maintenance and operation of 
described products. 

B. Prepare data in the form of an instructional manual. 

C. Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders with 
durable plastic covers; 2 inch (50 mm) maximum ring size.  When multiple binders are used, 
correlate data into related consistent groupings. 

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE 
INSTRUCTIONS; identify title of Project; identify subject matter of contents. 

E. Provide tabbed dividers for each separate product and system, with typed description of 
product and major component parts of equipment. 

F. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to 
size of text pages. 
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G. Arrange content by systems under section numbers and sequence of Table of Contents of this 
Project Manual. 

H. Contents:  Prepare a Table of Contents for each volume, with each product or system 
description identified, in three parts as follows: 

1. Part 1:  Directory, listing names, addresses, and telephone numbers of Architect, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 
specification section.  For each category, identify names, addresses, and telephone 
numbers of Subcontractors and suppliers.  Identify the following: 

a. Significant design criteria. 

b. List of equipment. 

c. Parts list for each component. 

d. Operating instructions. 

e. Maintenance instructions for equipment and systems. 

f. Maintenance instructions for special finishes, including recommended cleaning 
methods and materials, and special precautions identifying detrimental agents. 

3. Part 3:  Project documents and certificates, including the following: 

a. Shop drawings and product data. 

3.06 WARRANTIES AND BONDS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, 
and manufacturers, within 10 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. 

END OF SECTION 
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SECTION 02 4100 

DEMOLITION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Selective demolition of built site elements. 

C. Selective demolition of building elements for alteration purposes. 

D. Abandonment and removal of existing utilities and utility structures. 

1.02 RELATED REQUIREMENTS 

A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises. 

B. Section 01 1000 - Summary: Description of items to be salvaged or removed for re-use by 
Contractor. 

C. Section 01 5000 - Temporary Facilities and Controls: Site fences, security, protective barriers, 
and waste removal. 

D. Section 01 6000 - Product Requirements: Handling and storage of items removed for salvage 
and relocation. 

E. Section 01 7000 - Execution and Closeout Requirements: Project conditions; protection of 
bench marks, survey control points, and existing construction to remain; reinstallation of 
removed products; temporary bracing and shoring. 

F. Section 01 7419 - Construction Waste Management and Disposal: Limitations on disposal of 
removed materials; requirements for recycling. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Project Record Documents: Accurately record actual locations of capped and active utilities and 
subsurface construction. 

PART 2 PRODUCTS -- NOT USED 

PART 3 EXECUTION 

3.01 SCOPE 

A. Remove paving and curbs as required to accomplish new work. 

B. Remove concrete slabs on grade within site boundaries. 

C. Remove other items indicated, for salvage, relocation, and recycling. 

D. Fill excavations, open pits, and holes in ground areas generated as result of removals, using 
specified fill; compact fill as required so that required rough grade elevations do not subside  

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS 

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent 
structures and the public. 

1. Obtain required permits. 

2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 
removed; do not allow worker or public access within range of potential collapse of 
unstable structures. 

3. Provide, erect, and maintain temporary barriers and security devices. 

4. Conduct operations to minimize effects on and interference with adjacent structures and 
occupants. 

5. Do not close or obstruct roadways or sidewalks without permit. 

6. Conduct operations to minimize obstruction of public and private entrances and exits; do 
not obstruct required exits at any time; protect persons using entrances and exits from 
removal operations. 
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7. Obtain written permission from owners of adjacent properties when demolition equipment 
will traverse, infringe upon or limit access to their property. 

B. Do not begin removal until receipt of notification to proceed from Owner. 

C. Protect existing structures and other elements that are not to be removed. 

1. Provide bracing and shoring. 

2. Prevent movement or settlement of adjacent structures. 

3. Stop work immediately if adjacent structures appear to be in danger. 

D. Perform demolition in a manner that maximizes salvage and recycling of materials. 

1. Comply with requirements of Section 01 7419 - Waste Management. 

2. Dismantle existing construction and separate materials. 

3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 
point or point of reuse. 

E. Partial Removal of Paving and Curbs: Neatly saw cut at right angle to surface. 

3.03 EXISTING UTILITIES 

A. Coordinate work with utility companies; notify before starting work and comply with their 
requirements; obtain required permits. 

B. Protect existing utilities to remain from damage. 

C. Do not disrupt public utilities without permit from authority having jurisdiction. 

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 
days prior written notification to Owner. 

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 
least 3 days prior written notification to Owner. 

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 
utility type; protect from damage due to subsequent construction, using substantial barricades if 
necessary. 

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of 
disconnected and abandoned utilities. 

 

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only. 

1. Verify that construction and utility arrangements are as shown. 

2. Report discrepancies to Architect before disturbing existing installation. 

3. Beginning of demolition work constitutes acceptance of existing conditions that would be 
apparent upon examination prior to starting demolition. 

B. Remove existing work as indicated and as required to accomplish new work. 

1. Remove items indicated on drawings. 

C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 
Telecommunications): Remove existing systems and equipment as indicated. 

1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components. 

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service. 

3. Verify that abandoned services serve only abandoned facilities before removal. 

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above 
accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification. 

D. Protect existing work to remain. 
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1. Prevent movement of structure; provide shoring and bracing if necessary. 

2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 

3. Repair adjacent construction and finishes damaged during removal work. 

4. Patch as specified for patching new work. 

3.05 DEBRIS AND WASTE REMOVAL 

A. Remove debris, junk, and trash from site. 

B. Remove from site all materials not to be reused on site; comply with requirements of Section 01 
7419 - Waste Management. 

C. Leave site in clean condition, ready for subsequent work. 

D. Clean up spillage and wind-blown debris from public and private lands. 

END OF SECTION 
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SECTION 03 3000 

CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Concrete formwork. 

B. Floors and slabs on grade. 

C. Concrete reinforcement. 

D. Joint devices associated with concrete work. 

E. Miscellaneous concrete elements, including equipment pads, light pole bases, thrust blocks, 
and manholes. 

F. Concrete curing. 

1.02 RELATED REQUIREMENTS 

A. Section 03 3511 - Concrete Floor Finishes: Densifiers, hardeners, applied coatings, and 
polishing. 

B. Section 07 9200 - Joint Sealants: Products and installation for sealants for saw cut joints and 
isolation joints in slabs. 

1.03 REFERENCE STANDARDS 

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; 
American Concrete Institute International; 2010. 

B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass 
Concrete; American Concrete Institute International; 1991 (Reapproved 2009). 

C. ACI 301 - Specifications for Structural Concrete; American Concrete Institute International; 
2010 (Errata 2012). 

D. ACI 302.1R - Guide for Concrete Floor and Slab Construction; American Concrete Institute 
International; 2004 (Errata 2007). 

E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American 
Concrete Institute International; 2000. 

F. ACI 305R - Hot Weather Concreting; American Concrete Institute International; 2010. 

G. ACI 306R - Cold Weather Concreting; American Concrete Institute International; 2010. 

H. ACI 308R - Guide to Curing Concrete; American Concrete Institute International; 2001 
(Reapproved 2008). 

I. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American 
Concrete Institute International; 2011. 

J. ACI 347 - Guide to Formwork for Concrete; American Concrete Institute International; 2004. 

K. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Billet-Steel Bars 
for Concrete Reinforcement; 2015. 

L. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013. 

M. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens; 2014. 

N. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015. 

O. ASTM C150/C150M - Standard Specification for Portland Cement; 2012. 

P. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a. 

Q. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete; 2011. 

R. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013. 
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S. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete; 2012. 

T. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for 
Concrete; 2013. 

U. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to 
Hardened Concrete; 2013. 

V. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink); 2014. 

W. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2014. 

X. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having 
Special Properties for Curing and Sealing Concrete; 2011. 

Y. ASTM E1155 - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor 
Levelness Numbers; 1996 (Reapproved 2008). 

Z. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water 
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011. 

AA. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with 
Soil or Granular Fill under Concrete Slabs; 2011. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Submit manufacturers' data on manufactured products showing compliance with 
specified requirements and installation instructions. 

1. For curing compounds, provide data on method of removal in the event of incompatibility 
with floor covering adhesives. 

2. For Recycled Content: 

a. Indicate recycled content for each type of product provided under work of this section; 
indicate percentage of pre-consumer and post-consumer recycled content per unit of 
product. 

b. If recycled content product is part of an assembly, indicate the percentage of recycled 
content product in the assembly by weight. 

C. Mix Design: Submit proposed concrete mix design. 

D. Samples: Submit samples of underslab vapor retarder to be used. 

E. Project Record Documents: Accurately record actual locations of embedded utilities and 
components that will be concealed from view upon completion of concrete work. 

1.05 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301 and ACI 318. 

B. Follow recommendations of ACI 305R when concreting during hot weather. 

C. Follow recommendations of ACI 306R when concreting during cold weather. 

PART 2 PRODUCTS 

2.01 FORMWORK 

A. Formwork Design and Construction: Comply with guidelines of ACI 347 to provide formwork 
that will produce concrete complying with tolerances of ACI 117. 

B. Form Materials: Contractor's choice of standard products with sufficient strength to withstand 
hydrostatic head without distortion in excess of permitted tolerances. 

1. Form Coating: Biobased release agent that will not adversely affect concrete or interfere 
with application of coatings. 

a. Biobased Content: 

1) Concrete Release Fluids: Provide minimum 87% Biobased content. 

b. Toxicity/IEQ: Low VOC. 
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2. Form Ties: Cone snap type that will leave no metal within 1-1/2 inches (38 mm) of 
concrete surface. 

2.02 REINFORCEMENT 

A. Steel Reinforcement General: 

1. Recycled Content: Minimum [10] percent post-consumer recycled content, or minimum 
[40] percent pre-consumer recycled content. 

B. Reinforcing Steel #4 or smaller: ASTM A615/A615M, Grade 40 (40,000 psi) (280 MPa). 

1. Type: Deformed billet-steel bars. 

2. Finish: Unfinished. 

C. Reinforcing Steel #6 or larger: ASTM A615/A615M, Grade 40 (40,000 psi) (280 MPa). 

1. Type: Deformed billet-steel bars. 

2. Finish: Unfinished. 

D. Reinforcement Accessories: 

1. Tie Wire: Annealed, minimum 16 gage, 0.0508 inch (1.29 mm). 

2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of 
reinforcement during concrete placement. 

2.03 CONCRETE MATERIALS 

A. Provided cement and aggregate materials extracted/harvested and manufactured within a 500 
mile radius from the project site. 

B. Cement: ASTM C150, as noted on structural drawings, Portland type.  

C. Fine and Coarse Aggregates: ASTM C 33. 

1. Recycled porcelain, concrete, stone, or other recycled content material conforming to 
requirements of mix design. 

2. Recycled Content: Minimum [10] percent post-consumer recycled content, or minimum 
[40] percent pre-consumer recycled content. 

3. Provide materials extracted/harvested and manufactured within a 500 mile radius from the 
project site. 

D. Fly Ash: ASTM C618, Class C or F. 

1. Recycled Content: Minimum [20] percent pre-consumer recycled content. 

E. Silica Fume: ASTM C1240, proportioned in accordance with ACI 211.1. 

1. Recycled Content: Minimum [20] percent pre-consumer recycled content. 

F. Water: Clean and not detrimental to concrete. 

2.04 ADMIXTURES 

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight 
of cement. 

B. Air Entrainment Admixture: ASTM C260/C260M. 

C. High Range Water Reducing and Retarding Admixture: ASTM C494/C494M Type G. 

D. High Range Water Reducing Admixture: ASTM C494/C494M Type F. 

E. Water Reducing and Accelerating Admixture: ASTM C494/C494M Type E. 

F. Water Reducing and Retarding Admixture: ASTM C494/C494M Type D. 

G. Accelerating Admixture: ASTM C494/C494M Type C. 

H. Retarding Admixture: ASTM C494/C494M Type B. 

I. Water Reducing Admixture: ASTM C494/C494M Type A. 

2.05 ACCESSORY MATERIALS 

A. Underslab Vapor Retarder: Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced polyethylene 
or equivalent, complying with ASTM E1745, Class A; stated by manufacturer as suitable for 
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installation in contact with soil or granular fill under concrete slabs. The use of single ply 
polyethylene is prohibited. 

1. Installation: Comply with ASTM E1643. 

2. Accessory Products: Vapor retarder manufacturer's recommended tape, adhesive, mastic, 
prefabricated boots, etc., for sealing seams and penetrations in vapor retarder. 

3. Products: 

a. Fortifiber Building Systems Group; Moistop Ultra 15: www.fortifiber.com. 

b. Insulation Solutions, Inc; Viper VaporCheck II 15-mil (Class A): 
www.insulationsolutions.com. 

c. Stego Industries, LLC; Stego Wrap 15-mil Vapor Barrier: www.stegoindustries.com. 

d. W.R. Meadows, Inc.; PERMINATOR Class A - 15 mils (0.38 mm): 
www.wrmeadows.com. 

B. Non-Shrink Cementitious Grout: Premixed compound consisting of non-metallic aggregate, 
cement, water reducing and plasticizing agents. 

1. ASTM C1107/C1107M; Grade A, B, or C. 

C. Non-Shrink Epoxy Grout: Moisture-insensitive, two-part; consisting of epoxy resin, non-metallic 
aggregate, and activator. 

2.06 BONDING AND JOINTING PRODUCTS 

A. Latex Bonding Agent: Non-redispersable acrylic latex, complying with ASTM C1059/C1059M, 
Type II. 

B. Epoxy Bonding System: 

1. Complying with ASTM C881/C881M and of Type required for specific application. 

C. Slab Isolation Joint Filler: 1/2 inch (13 mm) thick, height equal to slab thickness, with removable 
top section that will form 1/2 inch (13 mm) deep sealant pocket after removal. 

D. Slab Contraction Joint Device: Preformed linear strip intended for pressing into wet concrete to 
provide straight route for shrinkage cracking. 

E. Slab Construction Joint Devices: Combination keyed joint form and screed, galvanized steel, 
with minimum 1 inch (25 mm) diameter holes for conduit or rebars to pass through at 6 inches 
(150 mm) on center; ribbed steel stakes for setting. 

1. Provide removable plastic cap strip that forms wedge-shaped joint for sealant installation. 

2.07 CURING MATERIALS 

A. Curing and Sealing Compounds, General: All compounds used shall provide a positive bond 
between flooring adhesives and the curing/sealing membrane in accordance with ASTM C1315 

B. Evaporation Reducer: Liquid thin-film-forming compound that reduces rapid moisture loss 
caused by high temperature, low humidity, and high winds; intended for application immediately 
after concrete placement. 

C. Curing Compound, Naturally Dissipating: Clear, water-based, liquid membrane-forming 
compound; complying with ASTM C309. 

1. Toxicity/IEQ: Low VOC. 

D. Curing Compound, Non-dissipating: Liquid, membrane-forming, clear, non-yellowing acrylic; 
complying with ASTM C309. 

1. Vehicle: Water-based. 

2. Solids by Mass: 18 percent, minimum. 

3. VOC Content: OTC compliant. 

E. Water: Potable, not detrimental to concrete. 

2.08 CONCRETE MIX DESIGN 

A. Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations. 

1. Replace as much Portland cement as possible with fly ash, ground granulated blast 
furnace slag, silica fume, or rice hull ash as is consistent with ACI recommendations. 
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B. Concrete Strength: Establish required average strength for each type of concrete on the basis 
of field experience or trial mixtures, as specified in ACI 301. 

1. For trial mixtures method, employ independent testing agency acceptable to Architect for 
preparing and reporting proposed mix designs. 

C. Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates 
recommended or required by manufacturer. 

D. Normal Weight Concrete: 

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: As 
indicated on drawings. 

2. Fly Ash Content: Maximum 50 percent of cementitious materials by weight. 

2.09 MIXING 

A. Transit Mixers: Comply with ASTM C94/C94M. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels, and dimensions before proceeding with work of this section. 

3.02 PREPARATION 

A. Formwork: Comply with requirements of ACI 301. Design and fabricate forms to support all 
applied loads until concrete is cured, and for easy removal without damage to concrete. 

B. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by 
cleaning with steel brush and applying bonding agent in accordance with manufacturer's 
instructions. 

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing 
applications, and where curing under humid conditions is required. 

2. Use latex bonding agent only for non-load-bearing applications. 

C. Interior Slabs on Grade: Install vapor retarder under interior slabs on grade. Lap joints minimum 
6 inches (150 mm). Seal joints, seams and penetrations watertight with manufacturer's 
recommended products and follow manufacturer's written instructions. Repair damaged vapor 
retarder before covering. 

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS 

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and 
accurately position, support, and secure in place to achieve not less than minimum concrete 
coverage required for protection. 

3.04 PLACING CONCRETE 

A. Place concrete in accordance with ACI 304R. 

B. Place concrete for floor slabs in accordance with ACI 302.1R. 

C. Maintain records of concrete placement. Record date, location, quantity, air temperature, and 
test samples taken. 

D. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices will not 
be disturbed during concrete placement. 

E. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below. 

3.05 SLAB JOINTING 

A. Place joints as indicated on the structural drawings. 

B. Anchor joint fillers and devices to prevent movement during concrete placement. 

C. Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total 
height equal to thickness of slab, set flush with top of slab. 

1. Install wherever necessary to separate slab from other building members, including 
columns, walls, equipment foundations, footings, stairs, manholes, sumps, and drains. 
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D. Saw Cut Contraction Joints: Saw cut joints before concrete begins to cool, within 4 to 12 hours 
after placing; use 3/16 inch (5 mm) thick blade and cut at least 1 inch (25 mm) deep but not 
less than one quarter (1/4) the depth of the slab. 

E. Construction Joints: Where not otherwise indicated, use metal combination screed and key 
form, with removable top section for joint sealant. 

3.06 SEPARATE FLOOR TOPPINGS 

A. Prior to placing floor topping, remove the existing concrete to a depth as required by the 

manufacturer and deleterious material.  Broom and vacuum clean. 

B. Remove and replace concrete which may contain foreign material per the topping manufacturer 

C. Place required dividers, edge strips, reinforcing, and other items to be cast in. 

D. Apply bonding agent to substrate in accordance with manufacturer's instructions. 

E. Place concrete floor toppings to required lines and levels. 

F. Screed toppings level, maintaining surface flatness of maximum 1:1000. 

 

3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES 

A. Minimum F(F) Floor Flatness and F(L) Floor Levelness Values: 

1. Exposed to View and Foot Traffic: F(F) of 20; F(L) of 15, on-grade only. 

2. Under Thick-Bed Tile: F(F) of 20; F(L) of 15, on-grade only. 

3. Under Carpeting: F(F) of 25; F(L) of 20, on-grade only. 

4. Under Thin Resilient Flooring and Thinset Tile: F(F) of 35; F(L) of 25, on-grade only. 

B. Measure F(F) and F(L) in accordance with ASTM E1155, within 48 hours after slab installation; 
report both composite overall values and local values for each measured section. 

C. Correct the slab surface if composite overall value is less than specified and if local value is 
less than two-thirds of specified value or less than F(F) 13/F(L) 10. 

D. Correct defects by grinding or by removal and replacement of the defective work. Areas 
requiring corrective work will be identified. Re-measure corrected areas by the same process. 

3.07 CONCRETE FINISHING 

A. Unexposed Form Finish: Rub down or chip off fins or other raised areas 1/4 inch (6 mm) or 
more in height. 

B. Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas 1/4 inch (6 
mm) or more in height. Provide finish as follows: 

1. Smooth Rubbed Finish: Wet concrete and rub with carborundum brick or other abrasive, 
not more than 24 hours after form removal. 

C. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains as 
indicated on drawings. 

3.08 CURING AND PROTECTION 

A. Comply with requirements of ACI 308R. Immediately after placement, protect concrete from 
premature drying, excessively hot or cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 

C. Surfaces Not in Contact with Forms: 

1. Slabs and Floors To Receive Adhesive-Applied Flooring: Curing compounds and other 
surface coatings are usually considered unacceptable by flooring and adhesive 
manufacturers. If such materials must be used, either obtain the approval of the flooring 
and adhesive manufacturers prior to use or remove the surface coating after curing to 
flooring manufacturer's satisfaction. 

2. Initial Curing: Start as soon as free water has disappeared and before surface is dry. Keep 
continuously moist for not less than three days by water-fog spray. 
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a. Spraying: Spray water over floor slab areas and maintain wet. 

3. Final Curing: Begin after initial curing but before surface is dry. 

3.09 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
4000 - Quality Requirements. 

B. Provide free access to concrete operations at project site and cooperate with appointed firm. 

3.10 DEFECTIVE CONCRETE 

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances 
or specified requirements. 

3.11 WASTE MANAGMENT 

A. As specified in Section 01 7419 - Construction Waste Management and Disposal and as 
follows: 

B. Formwork: Reuse forms to greatest extent possible without damaging structural integrity of 
concrete and without damaging aesthetics of exposed concrete. 

C. Moisture curing: Prevent water run-off. 

D. Hardened, cured waste concrete: 

1. Hardened, cured waste concrete may be crushed and reused as fill or as a base course 
for pavement. 

2. Hardened, cured waste concrete may be used as aggregate in concrete mix if approved 
by Engineer. 

END OF SECTION 
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SECTION 05 5100 

METAL STAIRS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Stairs with grating treads. 

B. Structural steel stair framing and supports. 

C. Handrails and guards. 

PART 2  PRODUCTS 

2.01 METAL STAIRS - GENERAL 

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical 
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other 
and to building structure. 

1. Regulatory Requirements:  Provide stairs and railings complying with the most stringent 
requirements of local, state, and federal regulations; where requirements of the contract 
documents exceed those of regulations, comply with the contract documents. 

2. Handrails:  Comply with applicable accessibility requirements of ADA Standards. 

3. Dimensions:  As indicated on drawings. 

4. Shop assemble components; disassemble into largest practical sections suitable for 
transport and access to site. 

5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch. 

6. Separate dissimilar metals using paint or permanent tape. 

B. Metal Jointing and Finish Quality Levels: 

1. Architectural:  All joints as inconspicuous as possible, whether welded or mechanical. 

a. Welded Joints:  Continuously welded and ground smooth and flush. 

b. Mechanical Joints:  Butted tight, flush, and hairline; concealed fastenings only. 

c. Exposed Edges and Corners:  Eased to small uniform radius. 

d. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for highest quality 
gloss finish. 

2. Industrial:  All joints made neatly. 

a. Welded Joints:  Welded on back side wherever possible. 

b. Welds Exposed to Touch:  Ground smooth. 

c. Bolts Exposed to Touch in Travel Area:  No nuts or screw threads exposed to touch. 

C. Fasteners:  Same material or compatible with materials being fastened; type consistent with 
design and specified quality level. 

D. Anchors and Related Components:  Same material and finish as item to be anchored, except 
where specifically indicated otherwise; provide all anchors and fasteners required. 

2.02 METAL STAIRS WITH GRATING TREADS 

A. Jointing and Finish Quality Level:  Industrial, as defined above. 

B. Risers:  Open. 

C. Treads:  Steel bar grating. 

1. Grating Type:  Welded. 

2. Bearing Bar Depth:  3/4 inch (19 mm), minimum. 

3. Top Surface:  Standard. 

4. Nosing:  Checkered plate. 

5. Nosing Width:  1-1/4 inch (32 mm), minimum. 

6. Anchorage to Stringers:  End plates welded to grating, bolted to stringers. 

D. Stringers:  As indicated on the drawings. 

1. Stringer Depth:  See structural drawings.   

2. End Closure:  Sheet steel of same thickness as risers welded across ends. 
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E. Railings:  Steel pipe railings. 

F. Finish:  Galvanized after fabrication. 

2.03 HANDRAILS AND GUARDS 

A. Wall-Mounted Rails:  As specified in Section 05 5213. 

2.04 MATERIALS 

A. Steel Sections:  ASTM A36/A36M. 

B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes 
as indicated. 

C. Galvanized Steel Sheet:  ASTM A653/A653M, Structural Steel (SS) Grade 33/230 with 
G40/Z120 coating. 

D. Gratings:  Bar gratings complying with NAAMM MBG 531 or NAAMM MBG 532, whichever 
applies based on bar sizes. 

2.05 ACCESSORIES 

A. Steel Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, and galvanized to ASTM 
A153/A153M where connecting galvanized components. 

B. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded. 

C. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with 
VOC limitations of authorities having jurisdiction. 

2.06 SHOP FINISHING 

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 

B. Galvanizing:  Hot-dip galvanize to minimum requirements of ASTM A123/A123M. 

1. Touch up abraded areas after fabrication using specified touch-up primer for galvanized 
surfaces. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. When field welding is required, clean and strip primed steel items to bare metal. 

3.02 INSTALLATION 

A. Install components plumb and level, accurately fitted, free from distortion or defects. 

B. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until 
completion of erection and installation of permanent attachments. 

C. Provide welded field joints where specifically indicated on drawings.  Perform field welding in 
accordance with AWS D1.1/D1.1M. 

D. Other field joints may be either welded or bolted provided the result complies with the 
limitations specified for jointing quality levels. 

E. Obtain approval prior to site cutting or creating adjustments not scheduled. 

F. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except 
surfaces to be in contact with concrete. 

3.03 TOLERANCES 

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative. 

B. Maximum Offset From True Alignment:  1/4 inch (6 mm). 

END OF SECTION 
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SECTION 05 5213 

PIPE AND TUBE RAILINGS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Wall mounted handrails. 

B. Stair railings and guardrails. 

1.02 RELATED REQUIREMENTS 

A. Section 09 9113 - Exterior Painting:  Paint finish. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products; 2015. 

B. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes; 2013. 

C. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for 
Buildings; 2000 (Reapproved 2006). 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of 
fasteners, and accessories. 

PART 2  PRODUCTS 

2.01 RAILINGS - GENERAL REQUIREMENTS 

A. Design, fabricate, and test railing assemblies in accordance with the most stringent 
requirements of ASTM E985 and applicable local code. 

B. Allow for expansion and contraction of members and building movement without damage to 
connections or members. 

C. Dimensions:  See drawings for configurations and heights. 

D. Provide anchors and other components as required to attach to structure, made of same 
materials as railing components unless otherwise indicated; where exposed fasteners are 
unavoidable provide flush countersunk fasteners. 

E. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts 
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, 
escutcheons, and wall brackets. 

2.02 STEEL RAILING SYSTEM 

A. Steel Tube:  ASTM A500/A500M, Grade B cold-formed structural tubing. 

B. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously 
welded; joints and seams ground smooth. 

C. Exposed Fasteners:  Flush countersunk screws or bolts; consistent with design of railing. 

D. Galvanizing:  In accordance with requirements of ASTM A123/A123M. 

2.03 FABRICATION 

A. Accurately form components to suit specific project conditions and for proper connection to 
building structure. 

B. Fit and shop assemble components in largest practical sizes for delivery to site. 

C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to 
accommodate site assembly and installation. 

D. Welded Joints: 
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1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic 
filler.  Drill condensate drainage holes at bottom of members at locations that will not 
encourage water intrusion. 

2. Interior Components:  Continuously seal joined pieces by intermittent welds and plastic 
filler. 

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints 
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight 
joints. 

C. Anchor railings securely to structure. 

3.03 TOLERANCES 

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative. 

B. Maximum Offset From True Alignment:  1/4 inch (6 mm). 

C. Maximum Out-of-Position:  1/4 inch (6 mm). 

END OF SECTION 
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SECTION 06 1000 

ROUGH CARPENTRY 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Roof-mounted curbs. 

C. Roofing nailers. 

D. Preservative treated wood materials. 

E. Concealed wood blocking, nailers, and supports. 

1.02 REFERENCE STANDARDS 

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2016a. 

B. AWPA U1 - Use Category System: User Specification for Treated Wood; 2017. 

C. PS 20 - American Softwood Lumber Standard; 2015. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Manufacturer's Certificate:  Certify that wood products supplied for rough carpentry meet or 
exceed specified requirements. 

1.04 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 

B. Correct defective Work within a five year period after Date of Substantial Completion. 

PART 2  PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies. 

1. If no species is specified, provide any species graded by the agency specified; if no 
grading agency is specified, provide lumber graded by any grading agency meeting the 
specified requirements. 

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review, 
American Lumber Standard Committee (www.alsc.org) and who provides grading service 
for the species and grade specified; provide lumber stamped with grade mark unless 
otherwise indicated. 

B. Lumber fabricated from old growth timber is not permitted. 

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS 

A. Sizes:  Nominal sizes as indicated on drawings, S4S. 

B. Moisture Content:  S-dry or MC19. 

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring: 

1. Lumber:  S4S, No. 2 or Standard Grade. 

2. Boards:  Standard or No. 3. 

2.03 ACCESSORIES 

A. Fasteners and Anchors: 

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for 
high humidity and preservative-treated wood locations, unfinished steel elsewhere. 

2.04 FACTORY WOOD TREATMENT 

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System 
for wood treatments determined by use categories, expected service conditions, and specific 
applications.   
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1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an 
ALSC-accredited testing agency, certifying level and type of treatment in accordance with 
AWPA standards.  

B. Preservative Treatment: 

1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category 
UC3B, Commodity Specification A using waterborne preservative. 

a. Kiln dry lumber after treatment to maximum moisture content of 19 percent. 

PART 3  EXECUTION 

3.01 INSTALLATION - GENERAL 

A. Select material sizes to minimize waste.  

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory 
components, including: shims, bracing, and blocking. 

C. Where treated wood is used on interior, provide temporary ventilation during and immediately 
after installation sufficient to remove indoor air contaminants. 

3.02 BLOCKING, NAILERS, AND SUPPORTS 

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures, 
specialty items, and trim. 

B. In metal stud walls, provide continuous blocking around door and window openings for 
anchorage of frames, securely attached to stud framing. 

C. In walls, provide blocking attached to studs as backing and support for wall-mounted items, 
unless item can be securely fastened to two or more studs or other method of support is 
explicitly indicated. 

3.03 ROOF-RELATED CARPENTRY 

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, 
and roofing assembly installation. 

B. Provide wood curb at all roof openings except where prefabricated curbs are specified and 
where specifically indicated otherwise.  Form corners by alternating lapping side members. 

3.04 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 

3.05 CLEANING 

A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Construction Waste 
Management and Disposal. 

1. Comply with applicable regulations. 

2. Do not burn scrap on project site. 

3. Do not burn scraps that have been pressure treated. 

4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation 
facilities or “waste-to-energy” facilities. 

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.   

C. Prevent sawdust and wood shavings from entering the storm drainage system. 

END OF SECTION 
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SECTION 07 5400   
THERMOPLASTIC MEMBRANE ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Installation of PVC manufactured membrane-roofing system. 
a. Installation method to be approved and coordinated with Freezer / Cooler 

Manufacturer.  
2. Roof insulation. 

B. Related Sections include the following: 
1. Division 6 Section "Miscellaneous Carpentry" for wood nailers, curbs, and blocking. 
2. Division 7 Section "Sheet Metal Flashing and Trim" for metal roof penetration flashings, 

reglets, and counterflashings. 

1.3 DEFINITIONS 

A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and 
Waterproofing Manual" for definition of terms related to roofing work in this Section. 

B. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in SPRI's "Wind 
Load Design Guide for Fully Adhered and Mechanically Fastened Roofing Systems," before 
multiplication by a safety factor. 

C. Factored Design Uplift Pressure:  The uplift pressure, calculated according to procedures in 
SPRI's "Wind Load Design Guide for Fully Adhered and Mechanically Fastened Roofing 
Systems," after multiplication by a safety factor. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not 
permit the passage of water; and resist specified uplift pressures, thermally induced movement, 
and exposure to weather without failure. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under 
conditions of service and application required, as demonstrated by roofing membrane 
manufacturer based on testing and field experience. 

C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that 
have been successfully tested by a qualified testing and inspecting agency to resist the factored 
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design uplift pressures calculated according to SPRI's "Wind Load Design Guide for Fully 
Adhered and Mechanically Fastened Roofing Systems." 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and 
attachments to other Work. 

1. Base flashings and membrane terminations. 
2. Insulation fastening patterns. 

C. Samples for Verification:  For the following products: 

1. 12-by-12-inch (300-by-300-mm) square of sheet roofing, of color specified, including T-
shaped side and end lap seam. 

2. 12-by-12-inch (300-by-300-mm) square of roof insulation. 
3. 12-inch (300-mm) length of metal termination bars. 
4. 12-inch (300-mm) length of battens. 

D. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is 
approved, authorized, or licensed by manufacturer to install roofing system. 

E. Maintenance Data:  For roofing system to include in maintenance manuals. 

F. Warranties:  Special warranties specified in this Section. 

G. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed 
roofing installation. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's warranty. 

B. Manufacturer Qualifications:  A qualified manufacturer that has UL listing for membrane roofing 
system identical to that used for this Project. 

C. Testing Agency Qualifications:  An independent testing agency with the experience and 
capability to conduct the testing indicated, as documented according to ASTM E 548. 

D. Source Limitations:  Obtain components for membrane roofing system from or approved by 
roofing membrane manufacturer. 

E. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-
response characteristics indicated as determined by testing identical products per test method 
below by UL, FMG, or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Materials shall be identified with appropriate markings of applicable testing and 
inspecting agency. 



   

OSD-Hillcrest Elementary  
Cooler-Freezer Relocation  07 5400 - 3               THERMOPLASTIC MEMBRANE ROOFING 

1. Exterior Fire-Test Exposure:  Class A; ASTM E 108, for application and roof slopes 
indicated. 

2. Fire-Resistance Ratings:  ASTM E 119, for fire-resistance-rated roof assemblies of which 
roofing system is a part. 

F. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at 
Project site.  Comply with requirements for pre-installation conferences in Division 1 Section 
"Project Management and Coordination."  Review methods and procedures related to roof deck 
construction and roofing system including, but not limited to, the following: 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, and installers whose work interfaces with or affects roofing including installers of 
roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, and directions 
for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer.  Protect stored 
liquid material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf 
life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent 
deflection of deck. 

1.8 PROJECT CONDITIONS 
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A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form, without monetary limitation, in which 
manufacturer agrees to repair or replace components of membrane roofing system that fail in 
materials or workmanship within specified warranty period.  Failure includes roof leaks. 

1. Special warranty includes roofing membrane, base flashings, roofing membrane 
accessories, roof insulation, fasteners, and other components of membrane roofing 
system. 

2. Warranty Period:  20 years from date of Substantial Completion. 
 

     B.       Installers Warranty: Covering leaks, ponding, etc. due to poor installation. 
         
               1.         Warranty Period: 2 Years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work are limited to, the manufacturers 
specified 

2.2 PVC ROOFING MEMBRANE 

A. PVC Sheet:  ASTM D 4434, Type III, fabric reinforced.  Spread sheet manufacturing process 

B. PVC Sheet:  

1. Manufacturers: 
a. Sarnafil Inc. 
b. Carlisle. Inc. 

2. Thickness: 60 mils (1.5 mm), nominal. 
3. Exposed Face Color: White. 

2.3 AUXILIARY MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with membrane roofing. 

1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction. 

B. Bonding Adhesive:  Manufacturer's standard solvent-based bonding adhesive for membrane, 
and solvent-based bonding adhesive for base flashings. 
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C. Slip Sheet:  Manufacturer's recommended slip-sheet, of type recommended and only if required 
for application. 

D. Metal Termination Bars:  Manufacturer's standard predrilled stainless steel or aluminum bars, 
approximately 1 by 1/8 inch (25 by 3 mm) thick: with anchors. 

E. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch (25 mm) wide by 0.05 inch (1.3 mm) thick, pre-punched. 

F. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening membrane to substrate, and 
acceptable to membrane roofing system manufacturer. 

G. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, T-joint covers, termination 
reglets, cover strips, and other accessories. 

2.4 ROOF INSULATION 

A. General:  Provide preformed roof insulation boards that comply with requirements and 
referenced standards, selected from manufacturer's standard sizes and of thicknesses 
indicated. 

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, felt or glass-fiber mat facer on both 
major surfaces. 

1. Manufacturers: Subject to the requirements of the manufacturer for the roofing system 
specified and bid. 

C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 

  

D. Insulation Thickness:  Total thickness as required by Manufacturer, not less than 2” or more 
than 4”. Cover board is not required.           

2.5 INSULATION ACCESSORIES 

A. General:  Roof insulation accessories recommended by insulation manufacturer for intended 
use and compatible with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and 
acceptable to roofing system manufacturer. 

2.7  FLASHING 

 
A. Counter flashing: Galvanized Steel:  ASTM A 526-85, sheet steel with 1.25 oz./sq. galvanized 

coating.  
 

a. Gage:  as indicated in Section 07620 Sheet Metal Flashing and Trim. 
b. Solder:  ASTM B32-89, alloy grade 60A.  Neutralize flux after soldering. 
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B. Lead Flashings:  
 

ASTM B 29-79(1984), 4 lb. sheet lead.  Furnished by Division 15 and 16 contractors, installed 
as work of this Section. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the 
following requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and set and braced and that roof 
drains are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck comply with 
requirements in Division 5 Section "Steel Deck." 

4. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions.  Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at the end of the workday or when rain is 
forecast.  Remove and discard temporary seals before beginning work on adjoining roofing. 

 

3.3 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components, so insulation is not exposed to 
precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system manufacturer's written instructions for installing roof 
insulation. 

C. Install one or more layers of insulation under area of roofing to achieve required thickness.  
Where overall insulation thickness is 1-1/2 inches (38 mm) or greater, install 2 or more layers 
with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 
inches (150 mm) in each direction. 



   

OSD-Hillcrest Elementary  
Cooler-Freezer Relocation  07 5400 - 7               THERMOPLASTIC MEMBRANE ROOFING 

D. Trim surface of insulation where necessary at roof drains so completed surface is flush and 
does not restrict flow of water. 

E. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 
inch (6 mm) with insulation. 

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations. 

F. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

3.4 MECHANICALLY FASTENED ROOFING MEMBRANE INSTALLATION 

A. Install roofing membrane over area to receive roofing according to roofing system 
manufacturer's written instructions.  Unroll roofing membrane and allow to relax before 
installing. 

B. Start installation of roofing membrane in presence of roofing system manufacturer's technical 
personnel. 

C. Accurately align roofing membranes and maintain uniform side and end laps of minimum 
dimensions required by manufacturer.  Stagger end laps. 

D. Mechanically or adhesively fasten roofing membrane securely at terminations, penetrations, and 
perimeter of roofing. 

E. Apply roofing membrane with side laps shingled with slope of roof deck where possible. 

F. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of 
roofing membrane according to manufacturer's written instructions to ensure a watertight seam 
installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut 
edges of roofing membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas. 
3. Repair tears, voids, and lapped seams in roofing membrane that does not meet 

requirements. 

G. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing 
membrane in place with clamping ring. 

H. In-Splice Attachment:  Secure one edge of roofing membrane using fastening plates or metal 
battens centered within membrane splice and mechanically fasten roofing membrane to roof 
deck.  Field-splice seam. 

I. Install roofing membrane and auxiliary materials to tie in-to existing roofing. 

3.5 BASE FLASHING INSTALLATION 
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A. Install sheet flashings and preformed flashing accessories and adhere to substrates according 
to membrane roofing system manufacturer's written instructions. 

B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required 
rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with sheet flashing. 

D. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and 
end laps to ensure a watertight seam installation. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars into flashings required by other Division 7 Sections. 

F. Where parapets show full coverage of membrane – extend roofing to cap flashings to provide 
watertight performance of the work. 

3.6 WALKWAY INSTALLATION 

A. Roof-Paver Walkways:  Install heavyweight walkway roof pavers according to manufacturer's 
written instructions in locations indicated, to form walkways.  Set paver pads in cement and heat 
weld edges to seal. Leave 3 inches (75 mm) of space between adjacent roof pavers. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform roof tests and inspections and to prepare test reports. 

B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion and submit report to the Architect. 

1. Notify Architect or Owner 48 hours in advance of date and time of inspection. 

C. Repair or remove and replace components of membrane roofing system where test results or 
inspections indicate that they do not comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

 

3.8 PROTECTING AND CLEANING 

A. Protect membrane-roofing system from damage and wear during remainder of construction 
period.  When remaining construction will not affect or endanger roofing, inspect roofing for 
deterioration and damage, describing its nature and extent in a written report, with copies to the 
Architect and Owner. 

B. Correct deficiencies in or remove membrane-roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall membrane roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to warranty 
requirements. 
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C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07540 
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SECTION 07 6200 

SHEET METAL FLASHING AND TRIM 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Fabricated sheet metal items, including flashings and counterflashing. 

1.02 RELATED REQUIREMENTS 

A. Section [] - Roof Specialties:  Preformed flashings . 

1.03 REFERENCE STANDARDS 

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for 
Superior Performing Organic Coatings on Aluminum Extrusions and Panels; 2013. 

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015. 

C. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products; 
2014. 

D. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007 
(Reapproved 2012). 

E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012. 

1.04 QUALITY ASSURANCE 

A. Perform work in accordance with SMACNA (ASMM) and CDA CA4050 requirements and 
standard details, except as otherwise indicated. 

PART 2  PRODUCTS 

2.01 SHEET MATERIALS 

A. Galvanized Steel:   ASTM A653/A653M, with G90/Z275 zinc coating; minimum 0.02 inch (0.6 
mm) thick base metal. 

B. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24 
gage, (0.0239) inch (0.61 mm) thick base metal, shop pre-coated with PVDF coating. 

1. PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA 
2605; multiple coat, thermally cured fluoropolymer finish system. 

2. Color:  As selected by Architect from manufacturer's standard colors. 

C. Lead:  ASTM B749, 2.5 lb/sq ft (0.99 mm) thick. 

2.02 ACCESSORIES 

A. Fasteners:  Galvanized steel, with soft neoprene washers. 

B. Primer:  Zinc chromate type. 

C. Protective Backing Paint:  Zinc molybdate alkyd. 

D. Sealant:  Type Exterior Metal Lap Joint Sealant specified in Section []. 

E. Plastic Cement:  ASTM D4586, Type I. 

2.03 FABRICATION 

A. Form sections true to shape, accurate in size, square, and free from distortion or defects. 

B. Form pieces in longest possible lengths. 

C. Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners. 

D. Form material with flat lock seams, except where otherwise indicated.  At moving joints, use 
sealed lapped, bayonet-type or interlocking hooked seams. 

E. Fabricate corners from one piece with minimum 18 inch (450 mm) long legs; seam for rigidity, 
seal with sealant. 
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F. Fabricate flashings to allow toe to extend 2 inches (50 mm) over roofing material.  Return and 
brake edges. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets 
in place, and nailing strips located. 

B. Verify roofing termination and base flashings are in place, sealed, and secure. 

3.02 PREPARATION 

A. Install starter and edge strips, and cleats before starting installation. 

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film 
thickness of 15 mil (0.4 mm). 

3.03 INSTALLATION 

A. Conform to drawing details and SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet 
Metal and Air Conditioning Contractors' National Association. 

B. Secure flashings in place using concealed fasteners.  Use exposed fasteners only where 
permitted. 

C. Apply plastic cement compound between metal flashings and felt flashings. 

D. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines 
accurate to profiles. 

E. Seal metal joints watertight. 

END OF SECTION 
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SECTION 07 9200 

JOINT SEALANTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Nonsag gunnable joint sealants. 

B. Self-leveling pourable joint sealants. 

C. Joint backings and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 9100 - Preformed Joint Seals: Pre-compressed foam, gaskets, and strip seals. 

B. Section 08 7100 - Door Hardware: Setting exterior door thresholds in sealant. 

C. Section 09 3000 - Tiling: Sealant between tile and plumbing fixtures and at junctions with other 
materials and changes in plane. 

1.03 REFERENCE STANDARDS 

A. ASTM C834 - Standard Specification for Latex Sealants; 2010. 

B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014. 

C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013. 

D. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2008 
(Reapproved 2012). 

E. ASTM C1311 - Standard Specification for Solvent Release Sealants; 2010. 

F. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005 
(Reapproved 2010). 

G. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition; 
www.aqmd.gov. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data for Sealants: Submit manufacturer's technical data sheets for each product to be 
used, that includes the following. 

1. Physical characteristics, including movement capability, VOC content, hardness, cure 
time, and color availability. 

2. List of backing materials approved for use with the specific product. 

3. Substrates that product is known to satisfactorily adhere to and with which it is compatible. 

4. Substrates the product should not be used on. 

C. Product Data for Accessory Products: Submit manufacturer's technical data sheet for each 
product to be used, including physical characteristics, installation instructions, and 
recommended tools. 

1.05 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 

B. Correct defective work within a five year period after Date of Substantial Completion. 

C. Warranty: Include coverage for installed sealants and accessories that fail to achieve watertight 
seal, exhibit loss of adhesion or cohesion, or do not cure. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Nonsag Sealants: Permits application in joints on vertical surfaces without sagging or slumping. 

1. BASF Construction Chemicals-Building Systems: www.buildingsystems.basf.com. 

2. Bostik Inc: www.bostik-us.com. 
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3. Dow Corning Corporation: www.dowcorning.com/construction. 

4. Pecora Corporation: www.pecora.com. 

5. Tremco Global Sealants: www.tremcosealants.com. 

6. Sika Corporation: www.usa-sika.com. 

7. W.R. Meadows, Inc: www.wrmeadows.com. 

8. Substitutions: See Section 01 6000 - Product Requirements. 

B. Selfleveling Sealants: Pourable or self-leveling sealant that has sufficient flow to form a smooth, 
level surface when applied in a horizontal joint. 

1. BASF Construction Chemicals-Building Systems: www.buildingsystems.basf.com. 

2. Bostik Inc: www.bostik-us.com. 

3. Dayton Superior Corporation: www.daytonsuperior.com. 

4. Dow Corning Corporation: www.dowcorning.com/construction. 

5. Pecora Corporation: www.pecora.com. 

6. Tremco Global Sealants: www.tremcosealants.com. 

7. Sika Corporation: www.usa-sika.com. 

8. W.R. Meadows, Inc: www.wrmeadows.com. 

9. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 JOINT SEALANT APPLICATIONS 

A. Scope: 

1. Exterior Joints: Seal open joints, whether or not the joint is indicated on the drawings, 
unless specifically indicated not to be sealed. Exterior joints to be sealed include, but are 
not limited to, the following items. 

a. Wall expansion and control joints. 

b. Joints between door, window, and other frames and adjacent construction. 

c. Joints between different exposed materials. 

d. Openings below ledge angles in masonry. 

e. Other joints indicated below. 

2. Interior Joints: Do not seal interior joints unless specifically indicated to be sealed. Interior 
joints to be sealed include, but are not limited to, the following items. 

a. Joints between door, window, and other frames and adjacent construction. 

b. Other joints indicated below. 

3. Do not seal the following types of joints. 

a. Intentional weepholes in masonry. 

b. Joints indicated to be treated with manufactured expansion joint cover or some other 
type of sealing device. 

c. Joints where sealant is specified to be provided by manufacturer of product to be 
sealed. 

d. Joints where installation of sealant is specified in another section. 

e. Joints between suspended panel ceilings/grid and walls. 

B. Exterior Joints: Use nonsag non-staining silicone sealant, unless otherwise indicated. 

1. Lap Joints in Sheet Metal Fabrications: Butyl rubber, non-curing. 

2. Lap Joints between Manufactured Metal Panels: Butyl rubber, non-curing. 

3. Control and Expansion Joints in Concrete Paving: Self-leveling polyurethane 
"traffic-grade" sealant. 

C. Interior Joints: Use nonsag polyurethane sealant, unless otherwise indicated. 

1. Wall and Ceiling Joints in Non-Wet Areas: Acrylic emulsion latex sealant. 

2. Wall and Ceiling Joints in Wet Areas: Nonsag polyurethane sealant for continuous liquid 
immersion. 

3. Floor Joints in Wet Areas: Nonsag polyurethane "nontraffic-grade" sealant suitable for 
continuous liquid immersion. 

5. Narrow Control Joints in Interior Concrete Slabs: Self-leveling epoxy sealant. 
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2.03 JOINT SEALANTS - GENERAL 

A. Sealants and Primers: Provide products having lower volatile organic compound (VOC) content 
than indicated in South Coast Air Quality Management District (SCAQMD); Rule 1168. 

B. Color: Match adjacent finished surfaces unless otherwse indcated on drawings. 

2.04 NONSAG JOINT SEALANTS 

A. Non-Staining Silicone Sealant: ASTM C920, Grade NS, Uses M and A; not expected to 
withstand continuous water immersion or traffic. 

1. Movement Capability: Plus and minus 50 percent, minimum. 

2. Non-Staining To Porous Stone: Non-staining to light-colored natural stone when tested in 
accordance with ASTM C1248. 

3. Dirt Pick-Up: Reduced dirt pick-up compared to other silicone sealants. 

B. Mildew-Resistant Silicone Sealant: ASTM C920, Grade NS, Uses M and A; single component, 
mildew resistant; not expected to withstand continuous water immersion or traffic. 

1. Color: White and Clear. 

C. Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A; single or multicomponent; not 
expected to withstand continuous water immersion or traffic. 

1. Movement Capability: Plus and minus 25 percent, minimum. 

D. Polyurethane Sealant for Continuous Water Immersion: ASTM C920, Grade NS, Uses M and 
A; single or multicomponent; explicitly approved by manufacturer for continuous water 
immersion; suitable for traffic exposure when recessed below traffic surface. 

1. Movement Capability: Plus and minus 35 percent, minimum. 

E. Acrylic Emulsion Latex: Water-based; ASTM C834, single component, non-staining, 
non-bleeding, non-sagging; not intended for exterior use. 

F. Type ___ - Non-Curing Butyl Sealant: Solvent-based; ASTM C1311; single component, 
nonsag, non-skinning, non-hardening, non-bleeding; vapor-impermeable; intended for fully 
concealed applications. 

2.05 SELF-LEVELING SEALANTS 

A. Self-Leveling Polyurethane Sealant: ASTM C920, Grade P, Uses M and A; single or 
multicomponent; explicitly approved by manufacturer for traffic exposure; not expected to 
withstand continuous water immersion. 

1. Movement Capability: Plus and minus 25 percent, minimum. 

B. Semi-Rigid Self-Leveling Epoxy Joint Filler: Epoxy or epoxy/polyurethane copolymer; intended 
for filling cracks and control joints not subject to significant movement; rigid enough to support 
concrete edges under traffic. 

1. Composition: Multicomponent, 100 percent solids by weight. 

2. Hardness: Minimum of 85 (Shore A) or 35 (Shore D), when tested in accordance with 
ASTM D2240 after 7 days. 

3. Joint Width, Minimum: 1/8 inch (3 mm). 

2.06 ACCESSORIES 

A. Backer Rod: Cylindrical cellular foam rod with surface that sealant will not adhere to, 
compatible with specific sealant used, and recommended by backing and sealant 
manufacturers for specific application. 

B. Backing Tape: Self-adhesive polyethylene tape with surface that sealant will not adhere to and 
recommended by tape and sealant manufacturers for specific application. 

C. Masking Tape: Self-adhesive, nonabsorbent, non-staining, removable without adhesive 
residue, and compatible with surfaces adjacent to joints and sealants. 

D. Joint Cleaner: Non-corrosive and non-staining type, type recommended by sealant 
manufacturer; compatible with joint forming materials. 

E. Primers: Type recommended by sealant manufacturer to suit application; non-staining. 



  JOINT SEALANTS 
OSD-Hillcrest Elementary  
Cooler-Freezer Relocation Page 4 of 4 
 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that joints are ready to receive work. 

B. Verify that backing materials are compatible with sealants. 

C. Verify that backer rods are of the correct size. 

3.02 PREPARATION 

A. Remove loose materials and foreign matter that could impair adhesion of sealant. 

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions. 

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193. 

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant 
work; be aware that sealant drips and smears may not be completely removable. 

3.03 INSTALLATION 

A. Perform work in accordance with sealant manufacturer's requirements for preparation of 
surfaces and material installation instructions. 

B. Perform installation in accordance with ASTM C1193. 

C. Install bond breaker backing tape where backer rod cannot be used. 

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without 
getting sealant on adjacent surfaces. 

E. Do not install sealant when ambient temperature is outside manufacturer's recommended 
temperature range, or will be outside that range during the entire curing period, unless 
manufacturer's approval is obtained and instructions are followed. 

F. Nonsag Sealants: Tool surface concave, unless otherwise indicated; remove masking tape 
immediately after tooling sealant surface. 

G. Concrete Floor Joint Filler: After full cure, shave joint filler flush with top of concrete slab. 

3.04 POST-OCCUPANCY 

A. Post-Occupancy Inspection: Perform visual inspection of entire length of project sealant joints 
at a time that joints have opened to their greatest width; i.e. at the low temperature in the 
thermal cycle. Report failures immediately and repair. 

END OF SECTION 
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SECTION 08 1113 

HOLLOW METAL DOORS AND FRAMES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Non-fire-rated hollow metal doors and frames. 

1.02 RELATED REQUIREMENTS 

A. Section 08 7100 - Door Hardware. 

1.03 REFERENCE STANDARDS 

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010. 

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 
Doors, Frames and Frame Anchors; 2011. 

C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014. 

D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces 
for Steel Doors and Frames; 2011. 

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015. 

F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardenable; 2015. 

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength; 2014. 

H. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and 
Steel Frames; 2014 (ANSI/BHMA A156.115). 

I. ICC A117.1 - Accessible and Usable Buildings and Facilities; International Code Council; 2009 
(ANSI). 

J. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002. 

K. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011. 

L. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors 
and Frames; 2007. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Materials and details of design and construction, hardware locations, 
reinforcement type and locations, anchorage and fastening methods, and finishes. 

C. Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and any 
indicated finish requirements. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified 
requirements. 

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and 
adverse effects on factory applied painted finish. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Hollow Metal Doors and Frames: 
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1. Ceco Door, Curries or Fleming Door Products, an Assa Abloy Group company: 
www.assaabloydss.com. 

2. Republic Doors: www.republicdoor.com. 

3. Steelcraft, an Allegion brand: www.allegion.com/us. 

4. Amweld Bulding Products, Inc.: www.amweld.com. 

5. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 DESIGN CRITERIA 

A. Requirements for Hollow Metal Doors and Frames: 

1. Steel used for fabrication of doors and frames shall comply with one or more of the 
following requirements; Galvannealed steel conforming to ASTM A653/A653M, cold-rolled 
steel conforming to ASTM A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel 
conforming to ASTM A1011/A1011M, Commercial Steel (CS) Type B for each. 

2. Accessibility: Comply with ICC A117.1 and ADA Standards. 

3. Exterior Door Top Closures: Flush end closure channel, with top and door faces aligned. 

4. Typical Door Face Sheets: Flush.  

5. Hardware Preparations, Selections and Locations: Comply with NAAMM HMMA 830 and 
NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance 
with specified requirements. 

6. Zinc Coating for Typical Interior and/or Exterior Locations: Provide metal components 
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip 
process in accordance with ASTM A653/A653M, with manufacturer's standard coating 
thickness, unless noted otherwise for specific hollow metal doors and frames. 

a. Based on SDI Standards: Provide at least A40/ZF120 (galvannealed) when 
necessary, coating not required for typical interior door applications, and at least 
A60/ZF180 (galvannealed) for corrosive locations. 

B. Combined Requirements: If a particular door and frame unit is indicated to comply with more 
than one type of requirement, comply with the specified requirements for each type; for 
instance, an exterior door that is also indicated as being sound-rated must comply with the 
requirements specified for exterior doors and for sound-rated doors; where two requirements 
conflict, comply with the most stringent. 

2.03 HOLLOW METAL DOORS 

A. Exterior Doors: Thermally insulated.  

1. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100). 

a. Level 3 - Extra Heavy-duty. 

b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI 
A250.4. 

c. Model 1 - Full Flush. 

d. Door Face Metal Thickness: 16 gage, 0.053 inch (1.3 mm), minimum. 

e. Zinc Coating: A60/ZF180 galvannealed coating; ASTM A653/A653M. 

2. Door Thickness: 1-3/4 inch (44.5 mm), nominal. 

3. Weatherstripping: Refer to Section 08 7100. 

4. Door Finish: Factory primed and field finished. 

2.04 HOLLOW METAL FRAMES 

A. Comply with standards and/or custom guidelines as indicated for corresponding door in 
accordance with applicable door frame requirements. 

B. Frame Finish: Factory primed and field finished. 

C. Exterior Door Frames: Fully welded. 

1. Galvanizing: Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance 
with ASTM A653/A653M, with A40/ZF120 coating. 

2. Frame Metal Thickness: 18 gage, 0.042 inch (1.0 mm), minimum. 

3. Frame Finish: Factory primed and field finished. 
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4. Weatherstripping: Separate, see Section 08 7100. 

2.05 ACCESSORIES 

A. Silencers: Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center 
mullion of pairs, and 2 on head of pairs without center mullions. 

B. Temporary Frame Spreaders: Provide for factory- or shop-assembled frames. 

2.06 FINISHES 

A. Primer: Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard. 

B. Bituminous Coating: Asphalt emulsion or other high-build, water-resistant, resilient coating. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that opening sizes and tolerances are acceptable. 

C. Verify that finished walls are in plane to ensure proper door alignment. 

3.02 PREPARATION 

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior 
to installation. 

3.03 INSTALLATION 

A. Install doors and frames in accordance with manufacturer's instructions and related 
requirements of specified door and frame standards or custom guidelines indicated. 

B. Coordinate frame anchor placement with wall construction. 

C. Coordinate installation of hardware. 

3.04 TOLERANCES 

A. Clearances Between Door and Frame: Comply with related requirements of specified door and 
frame standards or custom guidelines indicated. 

B. Maximum Diagonal Distortion: 1/16 in (1.5 mm) measured with straight edge, corner to corner. 

3.05 ADJUSTING 

A. Adjust for smooth and balanced door movement. 

END OF SECTION 
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SECTION 087100   

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 28 Section “Access Control Hardware Devices”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest 
edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
3. ANSI/UL 294 - Access Control System Units. 
4. UL 305 - Panic Hardware. 
5. ANSI/UL 437- Key Locks. 
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1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 
and in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

c. Wiring instructions for each electronic component scheduled herein.  

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 
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D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

E. Informational Submittals: 

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service performance. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this 
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified 
Architectural Hardware Consultant (AHC) available during the course of the Work to consult 
with Contractor, Architect, and Owner concerning both standard and electromechanical door 
hardware and keying. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section from 
a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

F. Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 
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G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 
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B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions of 
the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 
1. Five years for exit hardware. 
2. Two years for electromechanical door hardware. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 

1. Named Manufacturer's Products: Product designation and manufacturer are listed for 
each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 
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C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and other 
options as specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 
every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 

b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a 
groove in hinge pin, prevents removal of pin while door is closed; for the all out-
swinging lockable doors. 

5. Manufacturers: 

a. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK). 

2.3 POWER TRANSFER DEVICES 

2.4 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy.  
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B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated. 

C. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring. 
3. Bored or cylindrical lock ccylinders with tailpieces as required to suit locks. 
4. Tubular deadlocks and other auxiliary locks. 
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
6. Keyway: Match Facility Standard. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 
number as directed by Owner. 

3. Existing System: Field verify and key cylinders to match Owner's existing system. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2)  
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required): Ten (10). 

F. Construction Keying: Provide construction master keyed cylinders. 

G. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.5 KEY CONTROL 

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. Manufacturers: 

a. Lund Equipment (LU). 

b. MMF Industries (MM). 

c. Telkee (TK). 

P. Electronic Key Management System: Provide an electronic key control system with Stand-alone 
Plug and Play features including advanced RFID technology. Touchscreen interface with PIN 
access for keys individually locked in place. Minimum 1,000 system users and 21 iFobs for 
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locking receptors. System shall have a minimum 250,000 audit events screen displayed or 
ability to be exported via USB port. 

1. Manufacturers: 

a. Medeco (MC). 

b. Traka (TA). 

2.6 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

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: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 

2.7 ELECTRIC STRIKES 

A. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes tested to 
ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary Resistance and for use on fire 
rated door assemblies. Construction includes internally mounted solenoid with two heavy-duty, 
stainless steel locking mechanisms operating independently to provide tamper resistance. 
Strikes tested for a minimum of 500,000 operating cycles. Provide strikes with 12 or 24 VDC 
capability supplied standard as fail-secure unless otherwise specified. Option available for 
latchbolt and latchbolt strike monitoring indicating both the position of the latchbolt and locked 
condition of the strike. Strike requires no cutting to the jamb prior to installation. 

1. Manufacturers: 

a. HES (HS) - 9400/9500/9600/9700/9800 Series. 

B. Provide electric strikes with in-line power controller and surge suppressor by the same 
manufacturer as the strike with the combined products having a five year warranty. 
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2.8 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 
and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as 
required by manufacturer including sex nuts and bolts at openings specified in the 
Hardware Sets. 

2. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the 
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s 
catalog and template book for specific requirements. 

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 
devices where specified in Hardware Sets. 

4. Devices must fit flat against the door face with no gap that permits unauthorized dogging 
of the push bar. The addition of filler strips is required in any case where the door light 
extends behind the device as in a full glass configuration. 

5. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 
duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 
match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets. 

6. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used 
at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. 
Provide dust proof strikes where thermal pins are required to project into the floor. 

7. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

8. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

9. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

10. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions 
specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with 
deadlock feature. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 
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2.9 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of 
use. Where closers are indicated for doors required to be accessible to the Americans 
with Disabilities Act, provide units complying with ANSI ICC/A117.1. 

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

5. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics.  

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 Certified 
Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring 
power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, 
frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron 
body construction, with adjustable backcheck and separate non-critical valves for closing sweep 
and latch speed control. 

1. Manufacturers: 

a. LCN Closers (LC) - 4040XP Series. 

2.10 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets. 
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3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 
catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 certified protection plates (kick, armor, or mop), 
fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in 
the Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 

2.11 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, 
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor 
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide 
overhead type stops and holders. 

1. Manufacturers: 

a. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 

2.12 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies.  
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D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE). 

2.13 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.14 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 
and other qualities complying with manufacturer's standards, but in no case less than specified 
by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 
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3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging devices; 
locking devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 
located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
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 specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 
Images and Video Recordings. 

2. Submit documentation of incomplete items in the following formats: 

a. PDF electronic file. 

b. Electronic formatted file integrated with the Openings Studio™ door opening 
management software platform. 
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3.5 ADJUSTING 

A. Initial Adjustment: 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. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 

2. The supplier is responsible for handing and sizing all products. 

3. Where multiple options for a piece of hardware are given in a single line item, the supplier 
shall provide the appropriate application for the opening. 

4. At existing openings with new hardware the supplier shall field inspect existing conditions 
prior to the submittal stage to verify the specified hardware will work as required. Provide 
alternate solutions and proposals as needed. 

B. Refer to Section 080671, Door Hardware Sets, for hardware sets. 
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Hardware Sets 

  

Set: 1.0 

Doors: 001 

Description: Insulated ext. HM x HM - panic, CR 

  

3 Hinge, Full Mortise, Hvy Wt T4A3386 NRP US32D MK  

1 Rim Exit Device, Storeroom ED5200 N959ET M110 630 RU  

1 Core & Cylinder to match facility standard, as req'd  OT  

1 Electric Strike 9600 630 HS 
�� 

1 ElectroLynx Adaptor 2004M  HS 
�� 

1 SMART Pac Bridge Rectifier 2005M3  HS 
�� 

1 Surface Closer 4040XP SCUSH / mounting as req'd AL LC  

1 Kick Plate K1050 10" high CSK BEV US32D RO  

1 Door Stop 466-RKW Black RO  

1 Threshold Per sill detail  PE  

1 Gasketing S773  PE  

1 Rain Guard 346C  PE  

1 Sweep 315CN  PE  

1 ElectroLynx Frame Harness QC-C__P  MK 
�� 

1 Card Reader by access control  OT  

  

Notes: Door is normally closed and locked. Access by valid credentials at card reader or by key override. 
Door remains locked if power is lost. Free egress at all times. 

  

END OF SECTION 
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09 9000 - 1 PAINTING AND COATING 

 

SECTION 09 9000 

PAINTING AND COATING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Surface preparation. 

B. Field application of paints and other coatings. 

C. Scope:  Finish all interior and exterior surfaces exposed to view, unless fully factory-finished 
and unless otherwise indicated, including the following: 

1. Exposed surfaces of steel lintels and ledge angles. 

2. Interior walls. 

3. Mechanical and Electrical: 

a. In finished areas, paint all insulated and exposed pipes, conduit, boxes, insulated and 
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and 
electrical equipment, unless otherwise indicated. 

b. In finished areas, paint shop-primed items. 

D. Do Not Paint or Finish the Following Items: 

1. Items fully factory-finished unless specifically so indicated; materials and products having 
factory-applied primers are not considered factory finished. 

2. Items indicated to receive other finishes. 

3. Items indicated to remain unfinished. 

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of 
equipment. 

5. Floors, unless specifically so indicated. 

6. Glass. 

7. Concealed pipes, ducts, and conduits. 

1.02 RELATED REQUIREMENTS 

1.03 REFERENCE STANDARDS 

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings; U.S. Environmental Protection Agency; current edition. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide complete list of all products to be used, with the following information 
for each: 

1. Manufacturer's name, product name and/or catalog number, and general product category 
(e.g. "alkyd enamel"). 

2. MPI product number (e.g. MPI #47). 

3. Cross-reference to specified paint system(s) product is to be used in; include description 
of each system. 

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in 
size, illustrating range of colors available for each finishing product specified. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand 
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and 
instructions for mixing and reducing. 

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a 
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by 
manufacturer's instructions. 
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1.06 FIELD CONDITIONS 

A. Do not apply materials when surface and ambient temperatures are outside the temperature 
ranges required by the paint product manufacturer. 

B. Follow manufacturer's recommended procedures for producing best results, including testing of 
substrates, moisture in substrates, and humidity and temperature limitations. 

C. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Provide all paint and coating products used in any individual system from the same 
manufacturer; no exceptions. 

B. Paints: 

1. Benjamin Moore & Co:  www.benjaminmoore.com. 

2. PPG Paints:  www.ppgpaints.com. 

3. Pratt & Lambert Paints:  www.prattandlambert.com. 

4. Sherwin-Williams Company:  www.sherwin-williams.com. 

C. Substitutions:  See Section 01 6000 - Product Requirements. 

2.02 PAINTS AND COATINGS - GENERAL 

A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating. 

1. Provide paints and coatings of a soft paste consistency, capable of being readily and 
uniformly dispersed to a homogeneous coating, with good flow and brushing properties, 
and capable of drying or curing free of streaks or sags. 

2. Supply each coating material in quantity required to complete entire project's work from a 
single production run. 

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure 
is specifically described in manufacturer's product instructions. 

B. Primers:  As follows unless other primer is required or recommended by manufacturer of top 
coats; where the manufacturer offers options on primers for a particular substrate, use primer 
categorized as "best" by the manufacturer. 

1. Gypsum Board:  Interior Latex Primer Sealer; MPI #50. 

2. Steel -- Shop Primer:  Interior/Exterior Quick Dry Alkyd Primer for Metal; MPI #76. 

C. Volatile Organic Compound (VOC) Content:   

1. Provide coatings that comply with the most stringent requirements specified in the 
following: 

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for 
Architectural Coatings. 

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, 
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added 
at project site; or other method acceptable to authorities having jurisdiction. 

2.03 PAINT SYSTEMS - EXTERIOR 

A. Paint E-OP - All Exterior Surfaces Indicated to be Painted, Unless Otherwise Indicated:  
Including primed metal. 

1. Preparation as specified by manufacturer. 

2. Two top coats and one coat primer recommended by manufacturer. 

B. Paint ME-OP-2A - Ferrous Metals, Primed, Alkyd, 2 Coat: 

1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer. 

2. Semi-gloss:  Two coats of alkyd enamel; ____. 

2.04 PAINT SYSTEMS - INTERIOR 

A. Paint I-OP -  All Interior Surfaces Indicated to be Painted, Unless Otherwise Indicated:  
Including gypsum board. 
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1. Two top coats and one coat primer. 

2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138-141. 

3. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces. 

4. Eggshell:  MPI gloss level 3; use this sheen at walls. 

5. Primer(s):  As recommended by manufacturer of top coats. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer. 

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any 
condition that may potentially affect proper application. 

C. Test shop-applied primer for compatibility with subsequent cover materials. 

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply 
finishes unless moisture content of surfaces are below the following maximums: 

1. Gypsum Wallboard:  12 percent. 

3.02 PREPARATION 

A. Clean surfaces thoroughly and correct defects prior to coating application. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim, 
escutcheons, and fittings, prior to preparing surfaces or finishing. 

D. Seal surfaces that might cause bleed through or staining of topcoat. 

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate 
and bleach.  Rinse with clean water and allow surface to dry. 

F. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime 
defects after repair. 

3.03 APPLICATION 

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical 
components and paint separately. 

B. Apply products in accordance with manufacturer's instructions. 

C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat 
is applied. 

D. Apply each coat to uniform appearance. 

E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just 
prior to applying next coat. 

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed 
prior to finishing. 

3.04 CLEANING 

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and 
remove daily from site. 

3.05 PROTECTION 

A. Protect finished coatings until completion of project. 

B. Touch-up damaged coatings after Substantial Completion. 

END OF SECTION 
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SECTION 10 2601 

WALL AND CORNER GUARDS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Corner guards. 

1.02 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Indicate physical dimensions, features, anchorage details, and rough-in 
measurements. 

C. Samples:  Submit two sections of corner guard, 24 inch (600 mm) long, illustrating component 
design, configuration, color and finish. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Wall and Corner Guards: 

1. Arden Architectural Specialties, Inc:  www.ardenarch.com. 

2. Construction Specialties, Inc:  www.c-sgroup.com. 

3. InPro Corporation:  www.inprocorp.com. 

4. Pawling:  www.pawling.com. 

5. Substitutions:  See Section 01 6000 - Product Requirements. 

2.02 COMPONENTS 

A. Corner Guards - Surface Mounted:  304 Stainless Steel with extruded aluminum full height 
retainer and integral impact absorbing device. 

1. Performance:  Resist lateral impact force of 100 lbs (445 N) at any point without damage 
or permanent set. 

2. Size:  3 inches (76 mm). 

3. Corner:  Square. 

4. Color:  #4 brushed. 

5. Length:  7’-2” high in One piece. 

B. Mounting Brackets and Attachment Hardware:  Appropriate to component and substrate. 

2.03 FABRICATION 

A. Fabricate components with tight joints, corners and seams. 

B. Pre-drill holes for attachment. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located. 

3.02 INSTALLATION 

A. Install components in accordance with manufacturer's instructions, level and plumb, secured 
rigidly in position to wall framing members only. 

B. Position corner guard at the top of the rubber base 

3.03 TOLERANCES 

A. Maximum Variation From Required Height:  1/4 inch (6 mm). 

B. Maximum Variation From Level or Plane For Visible Length:  1/4 inch (6 mm). 

END OF SECTION 
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SECTION 11 1313 

LOADING DOCK BUMPERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Dock bumpers of reinforced rubber with attachment frame. 

1.02 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Indicate unit dimensions, method of anchorage, and details of construction. 

C. Manufacturer's Installation Instructions:  Indicate special installation requirements. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Dock Bumpers: 

1. Blue Giant Equipment Corporation;  www.bluegiant.com. 

2. Chalfant Sewing Fabricators, Inc;  www.chalfantusa.com. 

3. Durable Corp;  www.durablecorp.com. 

4. Substitutions:  See Section 01 6000 - Product Requirements. 

2.02 COMPONENTS 

A. Bumpers:  Fabric reinforced rubber pads, ozone resistant, laminated and compressed in 
position with two galvanized steel rods with threaded ends, washers and nuts; between 3 by 
2-1/2 by 1/4 inch (75 by 60 by 6 mm) galvanized steel angle end plates: 

1. Projection From Wall:   4-1/2 inches (115 mm). 

2. Vertical Height:  10 inches (250 mm). 

3. Width:  15 inches (375 mm). 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that anchor placement is acceptable. 

3.02 INSTALLATION 

A. Install dock bumpers in accordance with manufacturer's instructions. 

B. Set plumb and level. 

END OF SECTION 
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SECTION 31 2316 

EXCAVATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Excavating for building volume below grade, footings, slabs-on-grade, and utilities within the 
building. 

1.02 PROJECT CONDITIONS 

A. Verify that survey bench mark and intended elevations for the Work are as indicated. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Identify required lines, levels, contours, and datum locations. 

B. See Section 31 2200 for additional requirements. 

3.02 EXCAVATING 

A. Excavate to accommodate new structures and construction operations. 

B. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area 
until notified to resume work. 

C. Slope banks of excavations deeper than 4 feet (1.2 meters) to angle of repose or less until 
shored. 

D. Do not interfere with 45 degree bearing splay of foundations. 

E. Cut utility trenches wide enough to allow inspection of installed utilities. 

F. Hand trim excavations.  Remove loose matter. 

G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see 
Section 31 2323. 

H. Grade top perimeter of excavation to prevent surface water from draining into excavation. 

I. Remove excavated material that is unsuitable for re-use from site. 

J. Remove excess excavated material from site. 

3.03 PROTECTION 

A. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil 
stability. 

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

SECTION 32 3113 

CHAIN LINK FENCES AND GATES 

A. Fence framework, fabric, and accessories. 

 

1.02 RELATED REQUIREMENTS 

A. Section 33 7900 - Site Grounding. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products; 2015. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2009. 

C. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2011. 

D. CLFMI CLF 2445 - Product Manual; current addition. 

1.04 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section, with not less than three years of documented experience. 

B. Installer: Company specializing in installation of the products specified in this section with 
minimum three (3) years experience. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Chain Link Fences and Gates: 

1. Cyclone Fence Co. 

2. Anchor Fence Co. 

3. American Fence Corp. 

4. United States Steel Corp. 

5. Allied Tube & Conduit, SS-40 Chain Link Fence Pipe. 

6. American Tube Company Inc. 

7. Master-Halco, Inc.: www.masterhalco.com. 

8. Merchants Metals: www.merchantsmetals.com. 

9. Reeves Southeastern Corp: www.reevesse.com. 

B. Substitutions: See Section 01 6000 - Product Requirements. 

2.02 MATERIALS AND COMPONENTS 

A. Materials and Components: Conform to CLFMI Product Manual. 

B. Fabric Size: 9GA X 2” Mesh. 

C. Intermediate Posts: Type I round. 

D. Terminal, Corner, Rail, Brace: Type I round. 

E. Top Rail:  1-5/8” O.D. 

F. Middle Rail:  1-5/8” O.D. 

G. Bottom Rail:  1-5/8” O.D. 
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2.03 ACCESSORIES 

A. Caps: Cast steel galvanized; sized to post diameter, set screw retainer. 

B. Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel. 

C. Manufacturers standard post anchors to top of concrete wall.  Install per CLFMI Product Manual.  

D. Extension Arms: Cast steel galvanized, to accommodate 3 strands of 9 GA wire, single arm, 
45 degree.  

2.04 FINISHES 

A. Components (Other than Fabric): Galvanized in accordance with ASTM A123/A123M, at 1.7 
oz/sq ft (530 g/sq m). 

B. Components and Fabric:over coating of 1.8 oz/sq ft (550 g/sq m) galvanizing. 

1. Hardware: Hot-dip galvanized to weight required by ASTM A153/A153M. 

2. Accessories: Same finish as framing. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install framework, fabric and, accessories in accordance with ASTM F567. 

B. Place fabric on outside of posts and rails. 

C. Set intermediate posts plumb, in concrete footings with top of footing 2 inches above finish 
grade. Slope top of concrete for water runoff. 

D. Line Post Footing Depth Below Finish Grade: ASTM F567. 

E. Corner, Gate and Terminal Post Footing Depth Below Finish Grade: ASTM F567. 

F. Brace each gate and corner post to adjacent line post with horizontal center brace rail and 
diagonal truss rods. Install brace rail one bay from end and gate posts. 

G. Provide top rail through line post tops and splice with 6 inch (150 mm) long rail sleeves. 

H. Stretch fabric between terminal posts or at intervals of 100 feet (30 m) maximum, whichever is 
less. 

I. Position bottom of fabric 2 inches (50 mm) above finished grade. 

J. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15 
inches (380 mm) on centers. 

K. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips. 

L. Install bottom tension wire stretched taut between terminal posts. 

M. Do not attach the hinged side of gate to building wall; provide gate posts. 

N. Install gate with fabric to match fence. Install hardware. 

O. Provide concrete center drop to footing depth and drop rod retainers at center of double gate 
openings. 

P. Ground fence in accordance with Division 33. 

Q. Install gate locking device specified in Section 08 7100 - Door Hardware. 

3.02 TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch (6 mm). 

B. Maximum Offset From True Position: 1 inch (25 mm). 

C. Components shall not infringe adjacent property lines. 

END OF SECTION 
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SECTION 26 0001 
ELECTRICAL GENERAL PROVISIONS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section. 

B. Architectural, Structural, Mechanical and other applicable documents also apply to work of this 
section.  

1.2 DESCRIPTION OF WORK: 

A. The contract documents indicate the extent of electrical work.  Provide all labor, materials, 
equipment, supervision and service necessary for a complete electrical system as described in 
divisions 26, 27, and 28.   

1.3 RELATED SECTIONS: 

A. Other Divisions relating to electrical work apply to the work of this section.  See other applicable 
Divisions including, but not necessarily limited to: 

1. Division 1 – General and Supplementary Conditions 
2. Division 2 – Existing Conditions 
3. Division 3 – Concrete 
4. Division 5 – Metals 
5. Division 6 – Wood, Plastics, and Composites 
6. Division 7 – Thermal and Moisture Protection 
7. Division 8 – Openings 
8. Division 9 – Finishes 
9. Division 21 – Fire Suppression 
10. Division 22 – Plumbing 
11. Division 23 – Heating Ventilating and Air Conditioning 
12. Division 27 – Communications 
13. Division 28 – Electronic Safety and Security 

1.4 INTERPRETATIONS OF DRAWINGS AND SPECIFICATIONS: 

A. Prior to bidding the job, submit requests for clarification in writing to the Architect/Engineer prior 
to issuance of the final addendum. 

B. After signing the contract, provide all materials, labor, and equipment to meet the intent, 
purpose, and function of the contract documents. 

C. The following terms used in Division 26, 27, and 28 documents are defined as follows: 

1. "Provide" - Means furnish, install, and connect, unless otherwise indicated. 
2. "Furnish" - Means purchase new and deliver in operating order to project site. 
3. "Install" - Means to physically install the items in-place. 
4. "Connect" - Means make final electrical connections for a complete operating piece of 
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equipment.   This includes providing conduit, wire, terminations, etc. as applicable. 
5. "Or Equivalent" - Means to provide equivalent equipment.   Such equipment must be 

approved by the Engineer prior to bidding. 

1.5 EXAMINATION OF SITE: 

A. Visit the site and verify existing field conditions prior to submitting bid. 

B. All costs arising from site conditions and/or preparation shall be included in the base bid.   No 
additional charges will be allowed due to inadequate site inspection. 

1.6 QUALITY ASSURANCE: 

A. Perform work in accordance with all governing codes, rules, and regulations including the 
following minimum codes (latest editions or as otherwise accepted by the Authorities Having 
Jurisdiction): 

1. National Electric Code (NEC) 
2. International Building Code (IBC) 
3. International Fire Code (IFC) 
4. International Mechanical Code (IMC) 
5. International Plumbing Code (IPC) 
6. American Disability Act (ADA) 
7. National Electrical Safety Code (NESC) 
8. Local Codes and Ordinances 

B. Comply with all standards where applicable for equipment and materials including the following 
minimum standards: 

1. Underwriter's Laboratories (UL) 
2. American Society for testing Materials (ASTM) 
3. Certified Ballast Manufacturers (CBM) 
4. Insulated Cable Engineers Association (ICEA) 
5. National Electrical Manufacturer's Institute (NEMA) 
6. American National Standards Institute (ANSI) 
7. Electrical Testing Laboratories (ETL) 
8. National Fire Protection Association (NFPA) 
9. Institute of Electrical and Electronics Engineers (IEEE) 
10. American Institute of Electrical Engineer's Electrical Power 
11. Systems and Grounding in Commercial Construction 
12. Illuminating Engineers Society (IES)  

C. Provide new electrical equipment conforming to all requirements as set forth in the above 
standards.  Provide UL labeled equipment where such label is applicable. 

D. Comply with all state and local codes and ordinances.  When conflicts occur among codes, 
standards, drawings, and/or specifications, the most stringent requirements shall govern. 

E. Obtain all permits, inspections, etc. required by authority having jurisdiction.  Include all fees in 
bid.  Provide a certificate of approval to the owner's representative from the inspection authority 
at completion of the work.  

F. Provide only first-class workmanship from competent workers, conforming to the best electrical 
construction practices.  
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G. The contractor shall have a current state contracting license applicable to type of work to be 
performed under this contract. 

1.7 SUBMITTALS: 

A. The contractor shall submit complete shop drawings and other required submittals.  Incomplete 
submittals will be returned to the contractor unreviewed.  No time extensions or cost increases 
will be allowed for delays caused by the return of incomplete submittals. 

B. Shop Drawings:   After the contract is awarded, but prior to manufacture or installation of any 
equipment, submit eight (8) complete sets of shop drawings.  Partially complete sets of shop 
drawings are not acceptable.  Submit all shop drawings in one complete submittal package.  
Prior to submitting shop drawings, review and certify that they are in compliance with the 
contract documents; Sign all approved shop drawings.  Allow a minimum of two weeks for 
architect/engineer to review shop drawings.  Refer to architectural general provision section for 
additional requirements.  

C. Provide equipment catalog “cut sheets”, brochures and/or drawings which clearly describe the 
proposed equipment.  Include plans, elevations, sections, isometrics, and detailed engineering 
and dimensional information as applicable including equipment room layouts.  Electrical room 
layouts are required to show all electrical equipment locations for all projects that include 
electrical rooms.  Do not submit catalog sheets which describe several different items in 
addition to those items to be used, unless all relevant information is clearly identified.  Bind each 
information set in three ring binder or binders of sufficient size or sizes to enclose all 
information.  Organize all information by section.  Provide separate tabbed covers for each 
section of Divisions 26, 27, and 28, indicating section number for each section requiring 
submittals. 

D. Include on front cover of binder or binders the name and location of the project, architect, 
electrical engineer, general contractor, electrical contractor, subcontractors, supplier/vendor, 
order number, volume, date, and any other applicable information.  Certify that shop drawings 
are submitted in accordance with the contract documents with a written statement indicating 
compliance.  Submittals will be reviewed and comments produced two times maximum.  
Additional reviews will be billed at current rates. 

1.8 OPERATION AND MAINTENANCE MANUALS: 

A. Submit four (4) complete sets of operating instruction and maintenance manuals for all 
equipment and materials provided under Divisions 26, 27, and 28. 

B. Provide manufacturer's recommended operating and maintenance instructions, cleaning and 
servicing requirements, serial and model number of each piece of equipment, complete list of 
replacement parts, performance curves and data, wiring diagrams, warranties, and vendor's 
name, address, and phone numbers.  Do not submit information which describes several 
different items in addition to those items to be used, unless all relevant information is clearly 
identified.  Assemble all data in completely indexed volume or volumes.  Engrave the job title, 
and name, address, and phone numbers of the contractor on the front cover and on the spine.  
Incomplete O&M manuals will be returned to the contractor for corrections / additions.   

1.9 RECORD DRAWINGS: 

A. Maintain on a daily basis a complete set of "Red-Lined Drawings", reflecting an accurate record 
of all work including addendums, revisions, and changes.  Indicate precise dimensioned 
locations of all concealed work and equipment, including concealed or embedded conduit, 
junction boxes, etc.  Record all "Red-Lined Drawing" information on a set of full sized prints of 
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the contract drawings. 

B. Certify the "Red Lined Drawings" for correctness.  Indicate on each drawing the name of the 
general and electrical contractors with signatures of each representative responsible for the 
work. 

C. The electrical engineering design firm will create record (as-built) drawings from the certified 
red-lined drawings; however, the general and electrical contractors retain the responsibility for 
the accuracy of the record drawings. 

1.10 WARRANTY: 

A. Ensure that the electrical system installed under this contract is in proper working order and in 
compliance with drawings, specifications, and/or authorized changes and is free from electrical 
defects.  Without additional charge, replace or repair, to satisfaction of the owner's 
representative, except from ordinary wear and tear, any part of the installation which may fail or 
be determined unacceptable within a period of one (1) year after final acceptance or as 
otherwise indicated in individual sections, but in no case less than one year.  Warranty 
incandescent and fluorescent lamps only for a period of two months from the date of substantial 
completion.      

B. Provide complete warranty information for each item including beginning of warranty period, 
duration of warranty, names, addresses, and telephone numbers and procedures for filling a 
claim and obtaining warranty services.  Written warranties and guarantees are to be submitted 
separately as: 

1. Originals bound in a binder clearly identified with the title, “WARRANTIES AND 
GUARANTEES,” the project name, the project number, and the Contractor’s business 
name. 

2. Electronic documents in *.pdf format. 

PART 2 – PRODUCTS 

2.1 GENERAL: 

A. All materials shall be new and shall bear the manufacturer's name, trade name, and the 
approved testing laboratory such as the UL label in every case where a standard has been 
established for that particular material.   Used materials are acceptable only if specifically 
indicated on drawings. 

2.2 SUBSTITUTION OF MATERIALS: 

A. Provide only specified products or products approved by addendum.  Substitutions will be 
considered if two copies of the proposal is received at the architect's/engineer's office eight (8) 
working days prior to the bid day.  Include in the proposal the specified and proposed catalog 
numbers of the equipment under consideration and a catalog cut sheet(s) with pictorial and 
descriptive information.  Certify that the equipment proposed is equal to that specified, that it 
has the same electrical and physical characteristics, compatible dimensions, and meets the 
functional intent of the contract documents. 

B. It is the responsibility of the contractor to make all substituted equipment comply with the intent 
of the contract documents and bear all cost associated with conflicts arising form the use of 
substituted equipment. 
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C. Provide samples if so required by the architect or engineer before or after bid day. 

2.3 SPARE PARTS: 

A. Provide spare parts as specified in Divisions 26, 27, and 28 sections.  Deliver all spare parts to 
owner's representative prior to substantial completion. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Workmanship:   Provide only first class workmanship from competent workers.   Defective 
materials or workmanship will not be allowed on the project.   Provide competent supervision for 
the work to be accomplished.   Keep same foreman on the job, unless a change is authorized 
by the engineer. 

B. Coordination:   Prior to construction, layout electrical work and coordinate work with other 
trades.  Sequence, coordinate, and integrate installation of materials and equipment for efficient 
flow of the work.  Coordinate the installation of required supporting devices and sleeves to be 
set in poured-in-place concrete and other structural components, as they are constructed.  
Install electrical equipment to facilitate maintenance and repair or replacement of equipment 
components.  Coordinate the installation of electrical materials and equipment above ceilings 
with suspension system, mechanical equipment and systems, and structural components.  
Coordinate with all utilities including power, communication, and data installations. 

C. Provide cutting, drilling, channeling, etc. only as necessary for proper completion of the work.  
Do not cut structural members unless authorization is issued in writing by the architect/engineer. 

D. Repairs:   Repair damage to building, grounds, or utilities as a result of work under this contract 
at no additional cost to the owner. 

E. Dimensioning:   Electrical drawings indicate locations for electrical equipment only in their 
approximate location, unless specifically dimensioned.  Do not scale electrical drawings for 
dimensional information.  Refer to architectural drawings and shop drawings where applicable 
for locations of all electrical equipment.  Field verify all dimension on the job site.   

F. Provide block-outs, sleeves, demolition work, etc., required for installation of work specified in 
this division. 

G. Standards:   Provide electrical installation in accordance with manufacturer's written 
instructions, applicable requirements of NEC, NEMA standards, and NECA's "Standards of 
Installation", and in compliance with recognized industry practices to ensure that products fulfill 
requirements. 

H. All workmen doing work of any nature on State of Utah projects must at all times carry their 
electrician's license with them and show it upon request.  The acceptable ratio of apprentice to 
journeyman electricians on the job is 1:1. 

3.2 REQUESTS FOR INFORMATION: 

A. When it is clearly apparent that information is not adequately described in the construction 
documents or when a coordination problem exists, submit a request for information (RFI) 
through proper contractual channels.  The electrical engineering design firm will provide a 
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response through its contractual channel.  Although verbal direction may be given to expedite 
changes, responses are not considered part of the contract documents until a change order has 
been issued and signed by the Owner or his designated representative.  The Contractor shall 
bear all costs associated with proceeding on any change order that has not been approved by 
the Owner or his designated representative. 

3.3 SAFETY PRECAUTIONS: 

A. Provide all necessary guards or construction barriers and take all necessary precautions to 
insure the safety of life and property. 

3.4 CLEAN: 

A. Clean up all equipment, conduit, fittings, wire, packing cartons, plastic, and other debris that is a 
direct result of the installation of the work of this division, both during the execution, and at the 
conclusion, of the project.  Keep the site clean and safe during the progress of the work.  Clean 
fixtures, interior and exterior of all equipment, and raceways prior to final acceptance.  Vacuum 
interior of all electrical panels and equipment.  Correct any damaged equipment.  Touch-up or 
repaint if necessary.  

3.5 TEMPORARY POWER: 

A. Make arrangements with the proper institution authority for all temporary electricity. 

B. Provide temporary power, complete with metering and wiring for lighting and power outlets for 
construction tools and equipment.  Report the initial meter reading to the owner/institution, or 
otherwise as may be directed. 

C. Service shall be provided with a main disconnect and all 20 ampere receptacles protected by 20 
amp GFI, single-pole breakers.  No attempt is made herein to specify construction power 
requirements for equipment in detail. Provide all electrical equipment and wiring as required. 

D. As soon as permanent power and metering is available, the temporary power supply shall be 
disconnected and removed from the project site. 

E. All temporary wiring shall meet the requirements of NEC Article 305 and the State Industrial 
Commission. 

3.6 POWER OUTAGES: 

A. All power outages required for execution of this work shall occur during non-standard working 
hours and at the convenience of the owner.  Any electrical service interruption will be 
coordinated at least 7 days in advance of the power shut-off.  Include all costs for overtime work 
in bid.  Coordinate all outages and proceed only after receiving authorization from the owner's 
representative.  Keep all outages to an absolute minimum.  

3.7 STORAGE AND PROTECTION OF MATERIALS: 

A. Provide storage space for storage of materials and apparatus and assume complete 
responsibility for all losses due to any cause whatsoever.  Lost or damaged materials will be 
replaced at no additional cost to owner.  Do not store materials and apparatus in any public 
thoroughfare or in any area on the site where such storage would constitute a hazard to 
persons in the vicinity.  Protect completed work, work underway, and apparatus against loss or 
damage. 
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3.8 EXCAVATING FOR ELECTRICAL WORK: 

A. Verification:   Prior to excavating, locate and protect existing utilities and other underground 
work in a manner which will ensure that no damage or service interruption will result from 
excavating and backfilling.  Observe all State and Local codes prior to excavating.  Do not 
disturb walls, footings, and other structural members in any way.   

B. Protection:   Provide barricades, warning signs, and illumination to protect persons from injury at 
excavations.  Provide temporary coverings and heat as necessary to protect bottoms of 
excavations from freezing and frost action.  Do not install electrical work on frozen excavation 
bases or subbases. 

C. Coordination:   Do not excavate for electrical work until the work is ready to proceed without 
delay. 

D. Excavated Materials:   Temporarily store excavated materials near excavation in manner which 
will not interfere with or damage excavation or other work.  Dispose of and remove excavated 
materials which are either in excess of quantity needed for backfilling or do not comply with the 
requirements for backfill material. 

E. Burial Depths:   Burial depths must comply with NEC Section 300-5 (or State of Utah 
requirements, whichever is more stringent), unless noted otherwise on drawings. 

F. Excavation Permits: Obtain all shut-down and excavation permits as may be required for proper 
completion of the work. 

3.9 BACKFILL MATERIALS: 

A. For buried conduits or cables (other than below slab-on-grade, or concrete-encased), provide 2" 
thickness of well-graded sand on all sides of conduits or cables. 

B. For trench backfill to within 6" of final grade, provide soil material suitable for compacting to 
required densities. 

C. For top 6" of excavation, provide top soil. 

D. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the following 
densities (percent of maximum density, ASTM D 1557), using power-driven hand-operated 
compaction equipment: 

1. Lawn/Landscaped Areas:  85 percent for cohesive soils, 95 percent for cohesionless 
soils. 

2. Paved Areas, other than roadways:  90 percent for cohesive soils, 95 percent for 
cohesionless soils. 

E. Where subsidence is observable at electrical work excavations during project warranty period, 
remove surface, add backfill material, compact, and replace surface treatment.  Restore surface 
to original condition.  

3.10 ROOF PENETRATIONS: 

A. Where raceways and/or cables penetrate roofing, provide 26 gauge galvanized iron roof jack, 
sized to fit tightly to raceway and/or cable for weather-tight seal, and with flange extending a 
minimum of 9" under roofing on all sides.  Seal opening between raceway and roof jack with 
approved sealant.  Coordinate all work with division 7. 
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3.11 FIRE PENETRATION SEALS: 

A. Seal all raceway and/or cable penetrations through fire-rated floors, wall, and ceilings to prevent 
the spread of smoke, fire, toxic gas or water through the penetration either before, during or 
after fire.   Provide penetration sealants and fittings of ratings to match the rating of the 
penetrated materials so that the original fire rating of the floor or wall is maintained as required 
by Article 300-21 of the NEC. 

B. Sealant Systems:   Provide sealants, wall wraps, partitions, caps, and other accessories 
complying with UL 1479 (ASTM E-814) from the following where applicable: 

1. 3M Fire Barrier Sealing Penetration System 
2. Chase Foam Fire Stop System 
3. Thomas and Betts Flame Safe Fire Stop System 
4. Nelson Fire Stop Products 

C. Fittings:   Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit 
and cable penetrations through concrete and masonry wall, floor, slabs, and similar structures. 

D. Install sealants and fittings in accordance with all manufacturer's written instructions. 

3.12 LABELING: 

A. Engraved black plastic laminated, with white-core labels, 1/16" thick, shall be permanently 
attached on both the interior and exterior the following electrical equipment: 

1. Disconnect switches 
2. Motor starter and controls junction boxes (power and auxiliary) 
3. Push buttons 
4. Thermal switches 
5. Similar equipment. 
6. Junction boxes larger than 4x4x1/2. 

B. The labels shall have 1/4" high, engraved letters, such as EF-1, AC-1, Panel A, etc. 

3.13 TESTS: 

A. Notify engineer prior to all testing specified herein at least three business days prior to testing.  
Engineer shall observe all tests to insure the proper operation of the electrical system. 

3.14 PROJECT FINALIZATION AND START-UP: 

A. Upon completion of the work, have each factory representative and/or subcontractor assist in 
start-up and testing of their respective systems. 

B. Have each representative give personal instructions on operating and maintenance of their 
equipment to the owner's maintenance and/or operation personnel. 

C. Have representatives certify each system with a written statement indicating that they have 
performed start-up and final check out of their respective systems.  

3.15 FINAL REVIEW:  

A. Have the project foreman accompany their reviewing parties and remove coverplates, panel 
covers, access panels, etc. as requested, to allow review of the entire electrical system.  
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END OF SECTION 26 0001 
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SECTION 26 0070  
ELECTRICAL CONNECTIONS FOR EQUIPMENT 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to electrical connections. 

1.2 DESCRIPTION OF WORK: 

A. Extent of electrical connections for equipment include all final electrical connections for all 
equipment having electrical requirements including, but not necessarily limited to the following: 

1. Equipment specified under all divisions of the contract.   Refer to other divisions for 
specific electrical requirements. 

2. Owner-furnished equipment 
3. Kitchen Equipment  

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 – Electrical General Provisions as applicable. 

B. SHOP DRAWINGS:  Not required. 

PART 2 – PRODUCTS 

2.1 GENERAL: 

A. Provide all materials for electrical connections including, but not necessarily limited to the 
following: 

1. Raceways 
2. Fittings 
3. Conductors 
4. Cords 
5. Cord caps 
6. Wiring devices 
7. Pressure connectors 
8. Lugs (CU-AL) 
9. Electrical insulating tape 
10. Heat-shrinkable tubing 
11. Cable ties 
12. Wire nuts 
13. Other items and accessories as required. 
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B. Crimp on or slip-on type splicing materials designed to be used without wire stripping are not 
acceptable. 

C. Power Distribution Blocks:   Provide Square D Type LB or Equivalent. 

D. Refer to other Division 26, 27, and 28 Sections for specification of electrical materials as 
applicable. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Make electrical connections in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA Standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements.  

3.2 CONNECTIONS: 

A. Permanently Installed Fixed Equipment: 

1. Install conductors in flexible conduit from junction box to equipment control panel or 
connection point. 

2. Where such installations are subject to moisture, install in liquid-tight flexible conduit. 

B. Movable equipment: 

1. Provide wiring devices, cord caps, and multi-conductor cables as required. 

C. Other methods as required by the NEC and/or as required by special equipment or field 
conditions. 

D. Power Distribution Blocks:   Unless noted otherwise on drawings, provide power distribution 
blocks only for tapping of feeders and branch circuits.   Locate in junction box or gutter in NEMA 
ratings to suit application.   

3.3 MANUFACTURER'S INSTRUCTIONS: 

A. Obtain manufacturer's instruction and wiring diagram regarding electrical connections of each 
piece of equipment and provide connections in accordance therewith. 

3.4 VERIFICATION OF LOAD CHARACTERISTICS: 

A. Verify electrical load characteristics of all equipment prior to rough-in.  Review respective shop 
drawings of all other Divisions and Owner's equipment manuals.  Report any variances from 
electrical characteristics noted in the contract documents to the Architect/Engineer prior to 
rough-in. 

END OF SECTION 26 0070 
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SECTION 26 0072 
ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY: 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Seismic restraints for electrical equipment and systems. 

1.3 DEFINITIONS: 

A. IBC:  International Building Code. 

B. Seismic Restraint:  A structural support element such as a metal framing member, a cable, an 
anchor bolt or stud, a fastening device, or an assembly of these items used to transmit seismic 
forces from an item of equipment or system to building structure and to limit movement of item 
during a seismic event. 

1.4 SUBMITTALS: 

A. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of electrical support and seismic-restraint component used. 

1. Tabulate types and sizes of seismic restraints, complete with report numbers and rated 
strength in tension and shear as evaluated by an agency acceptable to authorities having 
jurisdiction. 

2. Annotate to indicate application of each product submitted and compliance with 
requirements. 

B. Shop Drawings:  Indicate materials and dimensions and identify hardware, including attachment 
and anchorage devices, signed and sealed by a qualified professional engineer.  Include the 
following: 

1. Fabricated Supports:  Representations of field-fabricated supports not detailed on 
Drawings. 

2. Seismic Restraints:  Detail anchorage and bracing not defined by details or charts on 
Drawings.  Include the following: 
a. Design Analysis:  To support selection and arrangement of seismic restraints.  

Include calculations of combined tensile and shear loads. 
b. Details:  Detail fabrication and arrangement.  Detail attachments of restraints to 

the restrained items and to the structure.  Show attachment locations, methods, 
and spacings.  Identify components, list their strengths, and indicate directions 
and values of forces transmitted to the structure during seismic events. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
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authorities having jurisdiction, showing maximum ratings of restraint items and 
the basis for approval (tests or calculations). 

C. Coordination Drawings:  Show coordination of seismic bracing for electrical components with 
other systems and equipment in the vicinity, including other supports and seismic restraints. 

D. Welding certificates. 

E. Qualification Data:  For professional engineer and testing agency. 

F. Field quality-control test reports. 

1.5 QUALITY ASSURANCE: 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

B. Testing of Seismic Anchorage Devices:  Comply with testing requirements in Part 3. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS: 

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

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS: 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of five times 
the applied force. 

B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components for field 
assembly. 

1. Available Manufacturers: 
a. Cooper B-Line; a division of Cooper Industries. 
b. ERICO International Corporation. 
c. Allied Support Systems; Power-Strut Unit. 
d. GS Metals Corp. 
e. Michigan Hanger Co., Inc.; O-Strut Div. 
f. National Pipe Hanger Corp. 
g. Thomas & Betts Corporation. 
h. Unistrut; Tyco International, Ltd. 
i. Wesanco, Inc. 

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

3. Channel Dimensions:  Selected for structural loading and applicable seismic forces. 

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

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron. 

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

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Verify suitability of fasteners in subparagraph below for use in lightweight concrete or 
concrete slabs less than 4 inches (100 mm) thick. 

2. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Available Manufacturers: 

1) Hilti, Inc. 
2) ITW Construction Products. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co. Inc. 

3. In the following subparagraph, use stainless steel anchors in corrosive environments. 
4. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 

hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 
a. Available Manufacturers: 

1) Cooper B-Line; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc 
3) Hilti, Inc. 
4) ITW Construction Products. 
5) MKT Fastening, LLC. 
6) Powers Fasteners. 

5. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

6. Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A 325. 
7. Toggle Bolts:  All-steel springhead type. 
8. Hanger Rods:  Threaded steel. 

2.3 SEISMIC-RESTRAINT COMPONENTS: 

A. Rated Strength, Features, and Application Requirements for Restraint Components:  As defined 
in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Strength in tension, shear, and pullout force of components 
used shall be at least five times the maximum seismic forces to which they will be 
subjected. 
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B. Angle and Channel-Type Brace Assemblies:  Steel angles or steel slotted-support-system 
components; with accessories for attachment to braced component at one end and to building 
structure at the other end. 

C. Cable Restraints:  ASTM A 603, zinc-coated, steel wire rope attached to steel or stainless-steel 
thimbles, brackets, swivels, and bolts designed for restraining cable service. 

1. Available Manufacturers: 
a. Amber/Booth Company, Inc. 
b. Loos & Co., Inc. 
c. Mason Industries, Inc. 

2. Seismic Mountings, Anchors, and Attachments:  Devices as specified in Part 2 "Support, 
Anchorage, and Attachment Components" Article, selected to resist seismic forces. 

3. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally 
bolted connections to hanger rod, of design recognized by an agency acceptable to 
authorities having jurisdiction. 

4. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for 
seismically rated rigid equipment mountings, and matched to type and size of anchor 
bolts and studs used. 

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for seismically rated rigid equipment mountings, 
and matched to type and size of attachment devices used. 

2.4 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES: 

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

B. Materials:  Comply with requirements in Division 5 Section "Metal Fabrications" for steel shapes 
and plates. 

PART 3 – EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment and 
systems, except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
raceways as within 12 inches of coupling, fitting, and box, at each 90 degrees bend, minimum of 
two supports per ten foot run.  Minimum rod size shall be 1/4 inch (6 mm) in diameter. 

C. Multiple Raceways:  Install trapeze-type supports fabricated with steel slotted or other support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps, or as 
otherwise required by an agency acceptable to authorities having jurisdiction. 

3.2 SUPPORT AND SEISMIC-RESTRAINT INSTALLATION: 

A. Comply with NECA 1 for installation requirements, except as specified in this Article. 
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B. Raceway Support Methods:  In addition to methods described in NECA 1, raceways may be 
supported by openings through structure members, as permitted in NFPA 70. 

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

D. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits.  Minimum static design load used for strength determination shall 
be weight of supported components plus 200 lb (90 kg). 

E. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick. 

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 
Spring-tension clamps. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

G. Do not drill or core cut holes for anchors or use powder-activated fasteners in post-tension 
slabs, joists, and beams. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS: 

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

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

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS: 

A. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 
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C. Restraint Cables:  Provide slack within maximums recommended by manufacturer. 

D. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, upper truss chords of bar joists, or at concrete members. 

3.5 FIELD QUALITY CONTROL: 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports. 

B. Testing:  Test pullout resistance of seismic anchorage devices. 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 
to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless post connection testing has been approved), and with at 
least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to 90 percent of rated proof load of device. 
6. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

C. Record test results. 

END OF SECTION 26 0072 
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SECTION 26 0110 
CONDUIT RACEWAYS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to conduit raceways. 

1.2 DESCRIPTION OF WORK: 

A. Extent of raceways is indicated by drawings and schedules. 

B. Types of raceways in this section include the followings: 

1. Rigid Metal Conduit 
2. PVC Externally Coated Rigid Steel Conduit 
3. Intermediate Metal Conduit 
4. Electrical Metallic Tubing 
5. Flexible Metal Conduit 
6. Liquid-tight Flexible Metal Conduit 
7. Rigid Non-metallic Conduit 

1.3 QUALITY ASSURANCE:  

A. Standards:  Refer to Section 26 0001 – Electrical General Provisions as applicable.  Provide 
conduit raceway installation in accordance with recommendations of the American Iron and 
Steel Institute "Design Manual on Steel Electrical Raceways", latest edition. 

B. Manufacturers:  Firms regularly engaged in the manufacture of raceway of types and sizes 
required, whose products have been in satisfactory service for not less than three (3) years.  

C. Shop Drawings:  Not required.  

PART 2 – PRODUCTS 

2.1 CONDUITS: 

A. Rigid Metal Conduit (RMC):  Provide zinc-coated, hot-dipped galvanized, rigid metallic conduit 
in accordance with Federal Specification WW-C-0581 and ANSI C80.1. 

B. PVC Externally Coated Rigid Metal Conduit:   Provide hot-dipped galvanized, rigid metallic 
conduit externally coated with Polyvinyl Chloride (PVC) in accordance with ANSI C80.1 and 
NEMA Std. Pub. No. RN 1. 

C. Intermediate Metal Conduit (IMC):  Provide hot-dipped galvanized, intermediate metal conduit in 
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accordance with Federal Specification WW-C-581. 

D. Electric Metallic Tubing (EMT):  Provide electric metal tubing in accordance with Federal 
Specification WW-C-563 and ANSI C80.3. 

E. Flexible Metal Conduit:  Provide zinc-coated, flexible metal conduit in accordance with Federal 
Specification WW-C-566. 

F. Liquid-Tight Flexible Metal Conduit:  Provide liquid-tight, flexible metal conduit, constructed of 
single strip, flexible continuous, interlocked, and double-wrapped steel, galvanized inside and 
outside, coated with liquid-tight jacket of flexible Polyvinyl Chloride (PVC). 

G. Rigid Non-Metallic Conduit:  Provide rigid non-metallic conduit (PVC) in accordance with 
ANSI/NEMA TC 2, Type 1 for concrete encasement, Type 2 for direct burial. 

2.2 FITTINGS: 

A. Rigid Metal Conduit, Intermediate Metal Conduit, and PVC Externally Coated Rigid Metal 
Conduit:  Provide fully-threaded, malleable steel fittings, rain-tight and concrete-tight as 
applicable.   Provide double locknuts and metal bushings at all conduit terminations.  Install OZ 
Type B bushings on conduits 1-1/4" and larger. 

B. Electric Metallic Tubing:  Provide insulated throat, non-indenter, set screw, malleable steel 
fittings.  Screws must have a full set.  Provide concrete-tight compression-type fittings in 
suspended slabs.   All EMT fittings shall be fabricated from steel.  Die-cast fittings or fittings 
made from pot metal shall not be allowed.  Indenter type fittings are not acceptable.  Install OZ 
Type B bushings on conduits 1" and larger.    

C. Flexible Metal Conduit:  Provide flexible metal conduit fittings in accordance with Federal 
Specification W-F-406, Type 1, Class 1, and Style A.  Commercial "greenfield" not less than 
1/2" diameter or as otherwise specified on drawings is acceptable. 

D. Liquid-Tight Flexible Metal Conduit:  Provide liquid-tight flexible metal conduit fittings in 
accordance with Federal Specification W-F-406, Type 1, Class 3, Style G. 

E. Non-Metallic Conduit:  Provide non-metallic conduit fittings (PVC) in accordance with 
ANSI/NEMA TC 3 to match conduit types and materials. 

F. Expansion Fittings:   OZ Type AX, or equivalent to suit application. 

G. Sealing Bushings:   Provide OZ Type FSK, WSK, or CSMI as required by application.  Provide 
OZ Type CSB internal sealing bushings. 

H. Cable Supports:   Provide OZ cable supports for vertical risers, type as required by application. 

2.3 SIZES: 

A. Provide conduits in sizes as indicated in contract documents or as otherwise specified herein, 
but not less than 3/4". Minimum sizes for data conduits is 1”. 

2.4 FIRE ALARM RACEWAY: 

A.     All fire alarm conduits, connections, etc. shall be red.   
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2.5 BUILDING AUTOMATION SYSTEM (BAS) CONDUITS: 

A. Division 26 Contractor shall provide raceways and boxes for all Building Automation System 
components, including but not necessarily limited to the following: 

1. All BAS Box and raceway rough-in for all walls, regardless of construction, from the 
electrical box to above the ceilings as shown on the Mechanical and/or Plumbing 
drawings. This includes but is not limited to: thermostats, push button mushroom 
switches, kitchen panels, etc. 

2. Any raceways required for Network or BAS communications from the Structure 
containing the Head end equipment to any outlying structures, equipment, and/or 
locations that require BMS communication. This includes but is not limited to: 
outbuildings, concessions, generators, cooling towers, boiler rooms, fan rooms, etc.  
 

B. All ATC / BAS conduits, connections, etc. shall be white.  

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install raceway and accessories in accordance with manufacturer's written instructions, 
applicable requirements of NEC, NEMA Standards, and NECA's "Standards of Installation", and 
in compliance with recognized industry practices to ensure that products fulfill requirements.  

3.2 LOCATIONS: 

A. Rigid Metal Conduit and Fittings:  Use for conduit bends greater than 22 degrees where buried 
below grade or slab on grade.  Install RMC where raceway passes vertically through slab-on-
grade.  Where raceways penetrate building, manholes, or vault walls and floors below grade, 
provide RMC for a minimum distance of 10' on the exterior side of the floor or wall.  Use RMC 
for exposed runs where conduit is subject to moisture, weather, or mechanical injury.  Use in 
hazardous locations in accordance with all NEC requirements. 

B. Intermediate Metal Conduit and Fittings:  Use for exposed runs where conduit is subject to 
moisture, weather, or mechanical injury.  Use in hazardous locations in accordance with all NEC 
requirements. 

C. Electric Metal Tubing and Fittings:  Use for above-grade feeders, branch circuits, and signal and 
control circuit, unless specifically noted otherwise on drawings.  Install in suspended slabs 
subject to local code requirements and fire rating considerations. 

D. Flexible Metal Conduit and Fittings:  Use as whips for lighting fixtures, fixed equipment where 
not exposed to weather of moisture, other devices where required by NEC, and as requested by 
the Engineer.   Maximum length not to exceed 6', unless specifically approved by the Electrical 
Engineer. 

E. Liquid-Tight Flexible Metal Conduit and Fittings:  Use for connection to motor terminal boxes, 
fixed equipment where subject to moisture or weather, and other equipment subject to 
movement or vibration.    Maximum length not to exceed 6', unless specified otherwise.   

F. Rigid Non-Metallic Conduit and Fittings:  Use for below-grade service entrances, feeders, 
branch circuits, and signal and control circuit, unless specifically noted otherwise on drawings.   
Do not use above grade. 
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3.3 METHODS: 

A. Maintain a minimum of 12" clearance between steam or hot water lines or other hot surfaces.  
Where such clearance is impractical, insulate conduit with approved materials. 

B. Install conduits parallel with or at right angles to lines of the structure.  Route conduits 
symmetrically where possible.  

C. Field bends and offsets shall be made without flattening, kinking, rippling or destroying the 
smooth internal bore or surface of the conduit and to not less than NEC minimum radius.  
Conduit that shows signs of rippling or kinking shall not be installed.   Conduits installed with 
wrinkles or kinks or otherwise in an unworkmanlike manner shall be replaced at no additional 
cost to owner. 

D. Precaution shall be exercised to prevent accumulation of water, dirt or concrete in the conduits 
during the execution of the project.  Conduits in which water or foreign matter has been 
permitted to accumulate shall be thoroughly cleaned or the conduits runs replaced where such 
accumulation cannot be removed by methods approved the engineer. 

E. Any conduit which pierces airtight spaces or plenums shall be sealed to prevent air leakage with 
mastic acceptable to the Architect. 

3.4 CONCEALING: 

A. All raceways shall be concealed within the ceilings, walls, and floors, except in locations where 
exposed raceways are specifically permitted, such as equipment rooms and unfinished storage 
areas.   In equipment rooms, if lighting raceways are run exposed, installation shall not be done 
until piping and duct work layout has been determined in order that lighting boxes may be 
located so as to avoid being covered by overhead ducts and piping.   If lighting raceways in 
equipment rooms are concealed in the structural ceiling slab, after mechanical work is 
complete, exposed conduit extensions shall be run to locate lighting fixtures where they are not 
obscured by work of other trades. 

3.5 BURIED CONDUITS: 

A. Comply with all burial depths as defined in NEC Section 300-5.  Bury all conduits at least 24" 
below grade, unless specifically indicated otherwise on drawings.   Provide magnetic 6" wide 
“Yellow Warning" ribbon 12" directly above conduit and 6" below finished grade measured from 
the top of the conduit or duct bank.   Where multiple small lines are buried in a common trench 
and do not exceed an overall width of 16", install a single marker. 

B. Slope all conduits toward manholes or pull boxes for proper drainage.  Use weep holes.  Gravel 
drainage pockets are not permitted. 

C. Coat all metal conduits with an approved asphaltic compound or wrap with two layers of PVC 
tape. 

D. Under Concrete Slab on Grade: Horizontal conduit must be installed a minimum of 8” below the 
bottom of the concrete slab.  Conduits should not be installed in concrete slabs. 

E. Concrete Encasement:   Where concrete-encasement is indicated on drawings, provide duct 
bank construction using red 5000 psi at 28 day strength concrete.  Provide minimum 4" cover 
on all sides of exterior conduits.  Provide conduit spacers where applicable. Coat all metal 
conduits with an approved asphaltic compound or wrap with two layers of PVC tape. 
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F. Where conduits are extended for future use, cap and clearly mark. 

3.6 ELECTRICAL CONTINUITY: 

A. Provide electrically continuous conduit systems throughout. 

3.7 FIELD CUTS AND THREADS: 

A. Cut all conduits square.  Remove all sharp or rough edges and ream all burrs, inside and 
outside.  Provide clean sharp threads on RMC and IMC.   

B. Engage at least five full threads on all RMC and IMC fittings.  Before couplings or fittings are 
attached, apply one coat of red lead or zinc chromate to male threads of RMC or IMC.  Apply 
coat of red lead, zinc chromate or special compound recommended by manufacture to conduit 
where conduit protective coating is damaged. 

3.8 CONDUIT ENDS: 

A. Cap all spare conduits.   Cap or plug conduit ends during construction to prevent entrance of 
foreign material. 

3.9 HAZARDOUS LOCATIONS: 

A. Install RMC and IMC in all hazardous locations as defined by the NEC.  Provide suitable fittings, 
seal-offs, boxes, etc. to comply with all NEC requirements and/or as shown on the drawings.   
Provide inspection fittings with hazardous location rated drains to prevent water from 
accumulating in conduit runs.   

3.10 CLEANING: 

A. Pull mandrel and swab through all conduits before installing conductors.   

END OF SECTION 26 0110 
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SECTION 26 0120  
CONDUCTORS AND CABLES 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to conductors and cables. 

1.2 DESCRIPTION OF WORK: 

A. This section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

B. Types of conductors and cables in this section include the following: 

1. Copper Conductors. 
2. Flexible Cords. 

C. Applications for conductors and cables required for project include: 

1. Branch Circuits. 

1.3 SUBMITTALS: 

A. Product Data: For each type of conductor and/or cable indicated. 

B. Field Quality-Control Test Reports: From Contractor.  Refer to Section 26 0001 – General 
Electrical Provisions. 

1.4 QUALITY ASSURANCE: 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 – PRODUCTS 

2.1 GENERAL: 

A. Manufacturers:  In other Part 2 articles where subparagraph titles below introduce lists, provide 
products by the manufacturer specified, subject to compliance with requirements. 

B. Ambient Conditions:  Conductors used for branch circuits in areas where the ambient conditions 
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exceed 30 degree C. shall be provided with insulation approved for that temperature. 

C. Wire Sizes: As indicated on electrical drawings or as specified herein, but in no case less than 
No. 12 AWG. 

2.2 COPPER CONDUCTORS: 

A. Manufacturers: 

1. Cerro Wire & Cable Company. 
2. General Cable Technologies Corporation. 
3. Encore Wire Corporation. 
4. Southwire Incorporated.  

B. Refer to Part 3 "Conductor and Cable Applications" Article for application requirements. 

C. References and Ratings: 

1. ICEA S-95-658 / NEMA WC70. 
2. ASTM. 
3. UL Standard 83. 
4. UL Standard 1063 (MTW). 
5. Federal Specification J-C-30B. 
6. NEC. 

D. Conductor Material:  Copper. 

E. Stranding: Solid conductor for No. 12 AWG, stranded for No. 10 AWG and larger. 

F. Conductor Insulation Types: Thermoplastic-insulated, Type THHN / THWN-2. 

 

2.3 FLEXIBLE CORDS: 

A. Manufacturers: 

1. Cerro Wire & Cable Company. 
2. General Cable Technologies Corporation. 
3. Encore Wire Corporation. 
4. Southwire Incorporated.  

B. Refer to Part 3 "Conductor and Cable Applications" Article for application requirements. 

C. References and Ratings: 

1. ASTM. 
2. ICEA. 
3. UL 62. 
4. Pendant or portable. 
5. Damp locations. 
6. 600 Volts. 
7. NEC Article 400. 

D. Conductor Material:  Copper. 
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E. Stranding:  Class K, flexible stranded conductor. 

F. Conductor Insulation Types:  Heat- and moisture-resistant TPE insulation. 

G. Fillers and Wrapping:  Non-wicking polypropylene fillers, with tissue-paper separator wrapped 
around the assembly. 

H. Outer Jacket:  Black-colored, heat-, moisture-, and oil-resistant TPE jacket. 

I. Grounding:  Insulated green grounding conductor. 

J. Cord Type:  SO, hard-usage. 

2.4 CONNECTORS AND SPLICES: 

A. Manufacturers: 

1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

C. Splices for wire sizes #10 and smaller shall be screw-on type similar to scotch or ideal wing nut 
connectors. Crimp-on splices designed to be used without wire stripping are not acceptable. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install conductors, cables, and accessories as indicated, in compliance with manufacturer's 
written instruction, applicable requirements of NEC, NECA's "Standards of Installation", and in 
accordance with recognized industry practices to ensure that products fulfill requirements. 

3.2 CONDUCTOR AND CABLE APPLICATIONS: 

A. Branch Circuits: 

1. Exposed, including in crawlspaces:  Copper conductors in raceway. In finished ceiling 
areas, conduits shall be painted to match the surrounding surface. 

2. Concealed in gypsum board ceilings, walls, and partitions:  Copper conductors in 
raceway. 

B. Cord Drops, Reels, and Portable Appliance Connections:  Flexible cord. 

C. Class 1 Control Circuits:  Copper conductors in raceway. 

3.3 INSTALLATION: 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
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B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means; including fish tape, cable, rope, and basket-weave wire/cable grips that will 
not damage cables or raceway. 

D. When raceway is not required, install concealed cables parallel and perpendicular to surfaces of 
structural members, and follow surface contours where possible. 

E. Support cables according to other applicable specification sections. 

F. Seal around cables penetrating fire-rated elements to comply with applicable fire stop 
specification sections. 

G. Color Coding:  Color code secondary service, feeder, and branch circuit conductors.  Colors 
shall remain consistent throughout the project and shall match existing coding system where 
applicable. 

1. Conductor sizes No. 6 AWG and smaller: Colored insulation. 
2. Conductors sizes No. 4 AWG and larger: 2 inch (51 mm) band of Colored adhesive 

marking tape applied at all terminations, junction boxes, and pull boxes. 
3. Branch circuit switched-legs and travelers: Colored insulation (in colors other than those 

indicated below). 
4. Color-code 120/208V system conductors:           

a. Phase A:  Black. 
b. Phase B:  Red. 
c. Phase C:  Blue. 
d. Neutral A:  White with Black stripe. 
e. Neutral B:  White with Red stripe. 
f. Neutral C:  White with Blue stripe. 
g. Neutral (Shared when allowed): White 
h. Ground: Green. 
i. Isolated Ground: Green with yellow tracer. 

3.4 HOMERUN CIRCUITS: 

A. Homerun circuits may be combined in common conduits at the option of the contractor in 
compliance with the following: 

1. Three-Phase Installations:  Not more than three single-phase circuits in one conduit, 
unless specifically noted otherwise, if each circuit is from a different phase (a, b, or c). 

3.5 NEUTRAL CONDUCTORS: 

A. LINE-TO-NEUTRAL BRANCH CIRCUITS: Provide dedicated neutral for each branch circuit 
requiring a neutral conductor. 

3.6 VOLTAGE DROP: 

A. Provide branch circuit conductors in sizes such that voltage drop for branch circuits do not 
exceed 3 percent at the farthest outlet.   Provide service, feeder, and branch circuit conductors 
so that the voltage drop on the entire electrical system does not exceed 5 percent at the farthest 
outlet.  This shall be strictly followed regardless of the conductor sizes indicated on the electrical 
drawings.  Increase conductor sizes (and conduits where necessary to comply with NEC 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  26 0120 - 5 – Conductors and Cables 

conduit fill requirements) as necessary to accommodate this requirement.  Calculations shall be 
based on the following: 

1. Lighting Branch Circuits: Connected load plus 25% spare. 
2. Appliance and Equipment Branch Circuits: Nameplate or NEC required load. 
3. 120V Convenience Outlet Branch Circuits:  12 amps minimum, but in no case less than 

NEC loading requirements.  Use the following schedule: 
 
Distance (feet)  Wire Size (AWG) 
 
0-80    #12 
81-125    #10 
126-200   #8 
201-320   #6 
 

4. Use the NEC method to calculate voltage drop. 

3.7 CONNECTIONS: 

A. All connections shall be made using a torque wrench. Tighten electrical connectors and 
terminals according to manufacturer's published torque-tightening values.  If manufacturer's 
torque values are not indicated, use those specified in UL 486A and UL 486B. Provide a report 
indicating the actual torque values utilized on all feeders 100 amp and greater. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

C. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

D. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack.  Use 
pig tails when wiring outlets. 

3.8 FIELD QUALITY CONTROL: 

A. Testing:  Perform the following field quality-control testing: 

1. Visual and Mechanical Inspection: 
a. Inspect cables for physical damage and proper connection in accordance with 

the electrical construction documents. 
b. Test cable mechanical connections to manufacturer’s recommended values with 

a calibrated torque wrench. 
c. Check cable color coding for compliance with electrical specifications. 

2. Electrical Tests: 
a. Perform insulation resistance test on each conductor for feeders 100 amps and 

greater with respect to ground and adjacent conductors.  Applied potential shall 
be 1000 volts dc for 1 minute. 
i. Follow-up insulation resistance test: Perform an additional follow-up 

insulation test for each conductor for feeder 100 amps and greater with 
respect to ground and adjacent conductor. Applied potential shall be 
1000 volts dc for 1 minute. 

ii. An Owner’s representative shall witness the tests. Coordinate schedule 
of testing and power outages with the Owner at least two weeks prior to 
testing. 

b. Perform continuity test to insure proper cable connection. 
3. Test Values: 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  26 0120 - 6 – Conductors and Cables 

a. Minimum insulation resistance values shall not be less than two megaohms. 
4. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 

Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and 
larger.  Remove box and equipment covers so splices are accessible to portable scanner.  
Correct deficiencies determined during the scan. 
a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 

each splice 11 months after date of Substantial Completion. 
b. Instrument:  Use an infrared scanning device designed to measure temperature 

or to detect significant deviations from normal values.  Provide calibration record 
for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

d. An Owner’s representative shall witness the tests. Coordinate schedule with 
Owner at least two weeks prior to testing. 

B. Test Reports:  Prepare a written report and submit to the Electrical Engineer at the completion 
of the project.  The report shall include the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 26 0120 
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  SECTION 26 0135 
ELECTRICAL BOXES AND FITTINGS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to electrical boxes and fittings. 

1.2 DESCRIPTION OF WORK: 

A. Extent of electrical boxes and fittings work is indicated by drawings and schedules.   

B. Types of electrical boxes and fittings in this section include the following: 

1. Outlet Boxes 
2. Junction Boxes 
3. Pull Boxes 
4. Conduit Bodies 
5. Bushings 
6. Locknuts 
7. Knockout Closures 
8. Miscellaneous Boxes and Fittings   

1.3 QUALITY ASSURANCE: 

A. Standards:  Refer to Section 26 0001 – Electrical General Provisions as applicable.  

B. Manufacturers:  Firms regularly engaged in the manufacturer of boxes and fittings required, 
whose products have been in satisfactory service for not less than three years. 

C. Shop Drawings:  Submit shop drawings on floor boxes only where required. 

PART 2 – PRODUCTS 

2.1 INTERIOR OUTLET BOXES: 

A. General:  Provide one piece, galvanized or cadmium-plated, flat-rolled, sheet steel interior outlet 
boxes of types, shapes, and sizes to suit respective location and installation.  Construct with 
stamped knockouts on back and sides and with threaded screw holes.  Provide corrosion-
resistant screws for securing boxes, covers, and wiring devices.   Size all junction boxes in 
accordance with NEC Table 314.16(A), with a minimum box size of 4" x 4" x 1-1/2".   Where 
three raceway entries are made, provide outlet boxes with a minimum depth of 2-1/8".   Where 
four or more raceway entries are made, provide outlet boxes with a minimum depth of 4-11/16".  
Gangable boxes shall not be used. 
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B. Switch, Telephone, and Receptacle Outlets:   Provide outlet boxes not less than 4" square, with 
adapting tile or plaster covers where necessary to set flush with finished surfaces.   Where three 
raceway entries are made, provide outlet boxes with a minimum depth of 2-1/8".   Gang boxes 
shall be used where more than one switch or device is located at one point.  Sectional Boxes 
are not acceptable.  In masonry walls where tile or plaster ring cannot be used, install a single-
gang 3-1/2" deep box minimum, unless otherwise noted.   Where four or more raceway entries 
are made, provide outlet boxes with a minimum depth of 4-11/16".  

C. Lighting Outlets: 

1. Lay-in Grid:  Outlets for recessed fixtures in acoustical tile ceilings shall be located to 
center on a single tile or at the intersection of four tiles. 

2. Surface-mounted:  Provide 4" square octagonal outlet boxes for surface-mounted, 
ceiling fixture outlets.  Mount each box independently of the conduit on standard 3/8" 
stud or approved box hangar where applicable.   Include backing and supports as 
required to carry 200 lbs.   Where three or more raceway entrances are made, use a 
minimum box depth of 2-1/8". 

2.2 WEATHERPROOF OUTLET BOXES: 

A. Provide corrosion-resistant, cast-metal weatherproof outlet boxes, of types, shapes, and sizes, 
with threaded conduit ends, cast metal coverplates with spring-hinged waterproof caps, face 
plate gaskets, and corrosion-resistant fasteners. 

2.3 JUNCTION AND PULL BOXES: 

A. Provide code-gauge sheet steel junction and pull boxes, with removable screw-on covers and 
welded seams, of types, shapes, and sizes to suit each respective location and installation.  
Size all junction and pull boxes in accordance with NEC 314.28.  Provide stainless steel nuts, 
bolts, screws, and washer. 

2.4 CONDUIT BODIES: 

A. Provide galvanized, cast-metal conduit bodies of type, shapes, and sizes to suit respective 
locations and installation.  Construct with threaded conduit entrance ends and removable 
covers.  Provide corrosion-resistant screws. 

B. Aluminum boxes and fitting shall not be permitted. 

2.5 CONDUIT CONNECTIONS: 

A. Box connectors 3/4" and larger shall be insulated, throat-type or equal type plastic bushings.  
Provide double locknuts and insulating plastic bushings for RMC and IMC terminating at panels 
and boxes.   

B. Where RMC penetrates building, manholes, or vault walls and floors below grade, provide 
sealing bushings with external membrane clamps as applicable.   Provide segmented internal 
sealing bushings in all raceways penetrating building walls and slabs below grade, and in all 
above grade raceway penetrations susceptible to moisture migration into building through 
raceway.  Where RMC terminates in manhole, vault, or pull box, provide insulated grounding 
bushings. 

C. Install OZ type "B" connectors for all conduits 1" and larger. 

D. Provide cable supports in all vertical risers in accordance with NEC 300-19. 
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2.6 EXPANSION FITTINGS: 

A. Provide expansion joint fittings in all conduit runs crossing structural expansion joints, whether 
above-grade, in slab-on-grade, or in suspended slabs.   Provide OZ type "AX" or approved 
equivalent, size to the raceway.   

2.7 ACCESSORIES: 

A. Provide all accessories including, but not necessarily limited to, bushings, knockout closures, 
locknuts, offset connectors, etc. of types, shapes, and sizes to suit respective locations and 
installation.  Construct of corrosion-resistant steel.   

2.8 BUILDING AUTOMATION SYSTEM (BAS): 

A.    All ATC / BAS fittings, cover plates, etc. shall be white. All cover plates to be labeled “ATC”. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install electrical boxes and fittings in accordance with manufacturer's written instruction, 
applicable requirements of the NEC, NEMA Standards, and NECA's "Standards of Installation", 
and in compliance with recognized industry practices to ensure that products fulfill 
requirements.  

3.2 METHODS: 

A. Where outlet boxes are subject to weather or moisture, install weatherproof outlet boxes. 

B. Remove knockouts only for entering conduits.  Provide knockout closures to cap unused 
knockout holes where blanks are mistakenly removed. 

C. Do not use condulets in place of elbows or junction boxes.   Condulets in sizes 2" or larger shall 
not be used, unless specifically approved by the electrical engineer. 

D. Install boxes and conduit bodies in readily accessible locations.  Install recessed boxes with 
faces of boxes or rings flush with finished surfaces.  Seal all openings between outlet box and 
adjacent surfaces with plaster, grout, or similar suitable material. 

E. For stud construction, install boxes with rigid supports using metal bar hangers, or 2" X 4", 1" X 
6" wood bridging between studs with screws.  Welding or nailing boxes directly to metal joist 
and studs is not acceptable.   Boxes set opposite in common wall shall have at least 10" of 
conduit between them.  Securely fasten outlet boxes to structural surfaces to which attached.   

F. For concrete or masonry construction, solidly embed electrical boxes in concrete and masonry.  
Provide box supports as required to keep outlet boxes flush with finished surfaces.  

G. Coordinate location of all outlet boxes with millwork, back splashes, tackboards, etc. 

H. Install junction boxes or condulets in conduit runs as required at 100 foot maximum intervals on 
long runs.  This shall apply to concrete junction boxes in grade and junction boxes within the 
building. 
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I. Provide electrical connections for installed boxes. 

3.3 IDENTIFICATION: 

A. Mark circuit number on exterior side of junction boxes located in ceilings such that circuit 
numbers are readily identifiable.  For outlet boxes in wall, mark circuit numbers on interior sides 
of outlet boxes. 

B. In each outlet, tag each wire to identify which circuit it serves.  Label outlet boxes and inside of 
covers with circuit and panel numbers in permanent marker. Label to be ½” text minimum on 
covers.  

C. Identification labels shall be as follows: 

Normal Power  Black with White letters 

END OF SECTION 26 0135 
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SECTION 26 0140 
WIRING DEVICES 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to wiring devices. 

1.2 DESCRIPTION OF WORK: 

A. Extent of wiring device work is indicated by drawings and schedules. 

B. Types of electrical wiring devices in this section include the following: 

1. Toggle Switches 
2. Receptacles 
3. Special Purpose Outlets 
4. Cord Caps and Connectors 

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 – Electrical General Provisions as applicable.    

B. SHOP DRAWINGS:   

1. Submit manufacturer's data on all electrical wiring devices. 
2. Where occupancy sensors are required, provide scaled drawing showing manufacturer’s 

recommended locations. 

PART 2 – PRODUCTS 

2.1 GENERAL: 

A. Provide factory-fabricated wiring devices, in types, and electrical ratings for applications 
indicated and complying with NEMA standards Pub No. WD 1; nylon construction, 20 amp 
rating minimum. 

B. Provide wiring devices in colors selected by Architect/Engineer.  Provide red receptacle outlets 
where devices are circuited to standby power. 

2.2 TOGGLE SWITCHES: 

A. Provide toggle switches from one of the following manufacturers (Fed-Spec): 

Manufacturer  1-Pole  3-Way  4-Way  W/Pilot 
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Hubbell  HBL1221 1223  1224  1221-PL 
Pass & Seymour 20AC1  20AC3  20AC4  20AC1-RPL 
Leviton  1221  1222  1223  1221-PLR 
Cooper  2221  2223  2224  2221-PL 
Bryant  4901  4903  4904  4901-PL 

B. Abbreviations are defined as follows: 

1. 1-Pole - Single-Pole Toggle Switch 
2. 3-Way - Three-Way Toggle Switch 
3. 4-Way - Four-Way Toggle Switch 
4. W/Pilot - Single-Pole Toggle Switch with Pilot Light 

C. Must be back and side wired, and have color-coded covers, Brass terminal screws, back wire 
ground clamp, and self-grounding clip. 

2.3 RECEPTACLES: 

A. Provide heavy-duty, straight-blade, tamper-resistant, specification-grade, 20-amp duplex 
receptacles from one of the following manufacturers: 

Manufacturer  CO  GFCI   
 
Hubbell  5362-TR GF5362-TR  
Pass & Seymour 5362-TR 2091-S-TR  
Cooper  5362-TR VGF20-TR  
Bryant  5362-TR GFR53FT-TR  
 

B. Abbreviations are defined as follows: 

1. CO- Convenience Outlet Duplex Receptacle 
2. GFCI- Ground Fault Circuit Interrupter duplex Receptacle 
3. IG- Isolated Ground Duplex Receptacle 

C. Must have one-piece Brass back strap and back wire grounding clamp (Does not apply to GCFI 
or isolated ground). 

2.4 SPECIAL PURPOSE OUTLETS: 

A. Provide special purpose outlets of voltage and ampere ratings, and NEMA configurations to suit 
respective application.  Refer to drawings for NEMA configuration.  Provide special purpose 
outlets in amperages at least as large as the overcurrent protective device from which they are 
served.  

2.5 CORD CAPS AND CONNECTORS:    

A. Provide cord caps and connectors of voltage and ampere ratings, and NEMA configurations 
which mate and match with outlets specified as required for final connections for equipment.  
Provide cord caps and connectors of one of the following: 

1. Hubbell 
2. Pass & Seymour 
3. Leviton 
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4. Cooper 
5. Bryant 

2.6 COVERPLATES: 

A. Wall Plates:   Provide coverplates for all wiring devices.   In all finished areas, provide stainless 
steel coverplates. Provide ganged coverplates for all switches and/or dimmers.  Provide pre-
marked coverplates for special purpose outlet indicating voltage, amperages, and phase.  
Provide raised stamped, galvanized, steel plates in all unfinished areas.   Provide weather-proof 
coverplates for outlets exposed to weather and moisture. 

B. Weather-Protecting Device Enclosure:   Where required for compliance with NEC 410-67 
(receptacles installed outdoors for use other than with portable tools or equipment), provide 
weather-tight device covers which provide complete protection with the cord and cap inserted 
into the wring device.  Provide units which mount on either single or double gang devices.  
Provide device enclosures manufactured by one of the following: 

1. Intermatic WP1020 or WP1030 
2. Hubbell WP826MP 
3. Pass & Seymore 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install wiring devices and accessories in accordance with manufacturer's written instruction, 
applicable requirements of the NEC, NEMA Standards, and NECA's "Standards of Installation", 
and in compliance with recognized industry practices to insure that products fulfill requirements. 

3.2 METHODS: 

A. Install wiring devices only in electrical boxes which are clean and free from excess building 
materials, dirt, and debris.  Do not install wiring devices until painting work is completed. 

B. Replace receptacles and/or coverplates which are damaged, stained, or burned. 

3.3 GFCI RECEPTACLES: 

A. Provide separate neutral conductor from panel to each GFCI receptacle circuits. 

B. Install GFCI receptacles for all receptacles installed in restrooms, outdoors, or within six feet of 
any sink.  All receptacles in kitchens shall be GCFI protected. 

C. Do not wire standard receptacles on the load side of GFCI receptacle - Install GFCI receptacles.   

3.4 GROUNDING: 

A. Provide electrical continuous, tight, grounding connections for wiring devices. 

3.5 TESTING: 

A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity 
connections.  After energizing circuitry, test wiring devices to demonstrate compliance with 
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requirements. 

3.6 IDENTIFICATION: 

A. All devices shall be identified on the cover plate with the panel board name and the circuit 
number by a black on clear adhesive label. 

B. In each outlet, tag each wire to identify the circuit it serves. 

END OF SECTION 26 0140 
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SECTION 26 0155 
MOTOR STARTERS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to motor starters. 

1.2 DESCRIPTION OF WORK: 

A. Extent of motor starter work is indicated by drawings and schedules.       

B. Type of motor starters in this section include the following: 

1. Fractional Horsepower Manual Starters 

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 – Electrical General Provisions as applicable.    

B. SUBMITTALS: 

1. Shop Drawings:  Submit manufacturer's data and dimensional details on motor starters 
including voltage, controller size, ratings and size of switching and overcurrent protective 
devices, short circuit ratings, dimensions, and enclosure details.   

2. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of 
use stipulated by product testing agency specified under regulatory requirements.  
Include instructions for storage, handling, protection, examination, preparation, 
installation, and starting of products. 

PART 2 – PRODUCTS 

2.1 GENERAL: 

A. Manufacturers:   Subject to compliance with all requirements, provide products of on of the 
following: 

1. Allen Bradley 
2. General Electric 
3. Siemens 
4. Square D 

B. Maintenance, Stock, Fuses:   For types and ratings required, furnish additional fuses, 
amounting to one unit for every 10 installed units, but not less than 3 units of each, for both 
power and control circuit fuses. 
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2.2 THERMAL OVERLOAD UNITS: 

A. Provide metal alloy, thermal overload units for all motor starters.  Size to actual running full load 
current, not to motor plate current, after air and water balancing are completed. 

2.3 FRACTIONAL HORSEPOWER MANUAL STARTERS: 

A. Provide fractional horsepower manual starters for single-phase fractional horsepower motors up 
to and including 1 horsepower, equivalent to Square D Class 2510, Type F, of types, sizes, and 
electrical characteristics required to suit applications or as otherwise indicated on drawings.  
Provide  NEMA ICS 2, AC general-purpose Class A manually operated, full-voltage starter, with 
thermal overload units, red pilot light, and toggle operator with handle guard/lock-off.  Provide 
ANSI/NEMA ICS 6, Type 1 enclosures, or where subject to weather or moisture, Type 3R. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install motor starters in accordance with manufacturer's written instructions, applicable 
requirements of the NEC, NEMA standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices. 

3.2 METHODS: 

A. Install overload units so catalog number is visible.  Mount chart inside each starter indicating 
heater type, size, and ampere ratings available. 

B. Where sizes of starters, disconnect, fuses, motor circuit protectors, heaters, etc. are not 
indicated on drawings, size all equipment in accordance with manufacturer's written 
instructions. 

C. Submit with the record drawings a record of the motor amperage readings of each electrically-
driven unit; show horsepower, full-load amps and service factor.  

3.3 IDENTIFICATION: 

A. Provide 1/16" thick black plastic laminate labels with 1/4" high lettering on the exterior of each 
starter cabinet.  Provide red plastic laminate label for starter supplied by emergency power.  
Include mechanical equipment designation, horsepower, voltage, full-load amps, and service 
factor of motor.  Mark on interior cover the source of power by indicating the panel and circuit 
number. 

3.4 MOTOR CONNECTIONS: 

A. Each motor shall be connected to the conduit with a length of flexible, seal-tight conduit 
(minimum of 18"), with proper type fittings.  All motor supply circuits shall include a green 
ground conductor.  Check for proper motor rotation on all motors or equipment. 

END OF SECTION 26 0155 
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SECTION 26 0170 
DISCONNECT SWITCHES 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to disconnect switches. 

1.2 DESCRIPTION OF WORK: 

A. Extent of disconnect switch work is indicated by drawings and schedules and is specified 
herein.       

B. Type of disconnects in this section include the following: 

1. Heavy Duty Disconnect Switches 

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 – Electrical General Provisions as applicable.  

B. SUBMITTALS: 

1. Product Data:  Submit manufacturer's data on disconnect switches including 
specifications, installation instructions, etc. 

2. Shop Drawings:  Submit dimensioned drawings of disconnects showing accurately scaled 
layouts of disconnects and enclosures.   

3. Equipment Room Layouts:  Submit dimensioned drawings of all equipment rooms 
indicating spatial relationships to other proximate equipment.   Insure that all code 
required clearances are maintained.  

PART 2 – PRODUCTS 

2.1 MANUFACTURERS: 

A. Subject to compliance with all requirements, provide disconnect switches (fusible and non-
fusible) and fusible switches (in power panels) from one of the following: 

1. Cutler-Hammer 
2. General Electric 
3. Siemens 
4. Square D 

2.2 GENERAL:  
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A. Provide fusible and/or non-fusible disconnect switches and ancillary components of types, 
sizes, ratings, and electrical characteristics as indicated.  Provide enclosures in NEMA ratings 
suitable for applications.  Provide fuses as indicated; See Section 26 0180 – Overcurrent 
Protective Devices.    

2.3 HEAVY DUTY DISCONNECT SWITCHES: 

A. Provide 600 volt rated, heavy duty switches in sheet steel enclosures as indicated of types, 
sizes, ratings, and electrical characteristics indicated and as required to suit respective 
application.  Provide heavy duty switches for circuits rated greater than 240 volts, but less than 
600 volts.  Construct of spring-assisted, quick-make, quick-break mechanisms.  Provide solid 
neutral as required by application.  Equip with operating handle capable of being locked in the 
OFF position.  Provide Class R rejection fuse clips for fusible-type switches.   

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install disconnects in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements. 

B. Disconnects acting as main disconnecting means for photovoltaic system shall comply with all 
utility company requirements. Confirm all requirements prior to bid. 

3.2 IDENTIFICATION: 

A. Provide 1/16" thick black plastic laminate labels with 1/4" high lettering on the exterior of each 
disconnect indicating name of disconnect or load served.  Bolt labels to enclosure.  Mark on 
interior cover the source of power by indicating the panel and circuit number. 

B. Provide red plastic laminate label for disconnects supplied by emergency power 

3.3 MOUNTING: 

A. Mount disconnects as indicated, but in no case higher than 6'-6" from finished floor to top of 
disconnect.   Anchor enclosures firmly to walls and structural surfaces. 

END OF SECTION 26 0170 
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SECTION 26 0180 
OVERCURRENT PROTECTIVE DEVICES 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 section making reference to over current protective devices. 

1.2 DESCRIPTION OF WORK: 

A. Extent of over current protective devices is indicated by drawings and schedules and is 
specified herein.       

B. Type of over current protective devices in this section include the following: 

1. Molded Case Circuit Breakers 
2. Fuses 

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 - Electrical General Provisions as applicable.  

B. SUBMITTALS: 

1. SHOP DRAWINGS:  Submit manufacturer's data on overcurrent protective devices 
including specifications, time-current trip characteristics curves, mounting requirements, 
installation instructions, etc.   Submit dimensioned drawings of overcurrent protective 
devices.     

2. Equipment Room Layouts:  Submit dimensioned drawings of all equipment rooms 
indicating spatial relationships to other proximate equipment.   Insure that all code 
required clearances are maintained.  

PART 2 – PRODUCTS 

2.1 GENERAL:  

A. Provide over current protective devices and ancillary components of types, sizes, ratings, and 
electrical characteristics indicated.  Provide enclosures in NEMA ratings as indicated and 
suitable for applications.   

2.2 MOLDED CASE CIRCUIT BREAKERS: 

A. MANUFACTURERS: Subject to compliance with all requirements, provide molded case circuit 
breakers from one of the following: 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  26 0180 - 2 – Overcurrent Protective Devices 

1. Cutler-Hammer 
2. General Electric 
3. Siemens 
4. Square D 

B. MOLDED CASE CIRCUIT BREAKERS: 

1. Provide factory-assembled, molded case circuit breakers as integral components of 
lighting and appliance panel boards, power panel boards, switchboards, and for individual 
mounting as indicated.  Provide thermal magnetic, molded case circuit breakers of 
amperages, voltages, types, and short circuit current ratings indicated.  Provide bolt-on 
type breakers only.  Construct with quick-break, quick-break mechanism with inverse-
time delay and instantaneous trip protection for each pole.  Provide breakers rated for 
ambient temperatures to suit respective applications.  Provide mechanical screw type 
removable copper connector lugs of size to accommodate conductors specified. 

2. Provide breakers that have interrupting ratings greater than or equal to the specified fault 
current.  Provide fully-rated systems only.  Series-rated systems are not acceptable, 
unless specifically noted otherwise. 

2.3 FUSES: 

A. VENDORS: Subject to compliance with all requirements, provide fuses from one of the 
following: 

1. Bussmann 
2. Gould Shawmut 
3. Reliance 
4. Littlefuse 

B. FUSES: Provide fuses as integral components of disconnects, fusible switches, and bolted 
pressure switches.  Provide fuses in types and sizes as recommended by manufacturer's 
written instructions.  Provide fuses for mains, feeders, and branch circuits as follows: 

1. Circuits 601 to 6000 amperes:   Shall be protected by current limiting Bussmann Low-
Peak Time-Delay Fuses KRP-C or equivalent.   Fuses shall be UL Class L with an 
interrupting rating of 200,000 amperes r.m.s. symmetrical. 

2. Motor and Transformer Circuits 0 to 600 amperes:  Shall be protected by current-limiting 
Bussmann Low-Peak Dual Element Fuses LPN-RK (250 volts) or LPS-RK (600 volts) or 
equivalent.   Fuses shall be UL Class RK1 with an interrupting rating of 200,000 amperes 
r.m.s. symmetrical. 

3. Feeders to Circuit Breaker Panels 0 to 600 amperes:   Shall be protected by current-
limiting Bussmann Low-Peak Time Delay fuses LPJ or equivalent.   Fuses shall be UL 
Class RK1 with an interrupting rating of 200,000 amperes r.m.s. symmetrical. 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install overcurrent protective devices in accordance with manufacturer's written instructions, 
applicable requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and 
in compliance with recognized industry practices to ensure that products fulfill requirements. 

3.2 SIZING FUSES: 
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A. Size all fuses in accordance with manufacturer's written recommendations, whether fuse size is 
indicated on drawings or not.   If nuisance tripping occurs, increase fuse size and disconnect if 
necessary as required to provide nuisance-free tripping.   Adjust fuse size for proper ambient 
temperature, frequent starting and stopping of motor loads, and for loads with long start times. 

3.3 IDENTIFICATION: 

A. Provide 1/16" thick black plastic laminate labels with 1/4" high lettering on the exterior of each 
disconnect indicating name of disconnect or load served.  Bolt labels to enclosure.  Mark on 
interior cover the source of power by indicating the panel and circuit number. 

B. Provide red plastic laminate label for disconnects supplied by emergency power. 

3.4 MOUNTING: 

A. Mount disconnects as indicated, but in no case higher than 6'-6" from finished floor to top of 
disconnect.   Anchor enclosures firmly to walls and structural surfaces. 

3.5 SETTINGS: 

A. Adjust settings of overcurrent protective devices as directed by engineer. 

3.6 SPARE PARTS: 

A. Spare Fuses:  For each type and ampere rating, furnish one spare fuse for every 5 provided, 
but not less than three total. 

END OF SECTION 26 0180 
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SECTION 26 0452 
GROUNDING 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS: 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 
28 sections making reference to grounding. 

1.2 DESCRIPTION OF WORK: 

A. Extent of grounding work is indicated by drawings and schedules and is specified herein. 

B. Ground the complete electrical installation including the system neutral, metallic conduits and 
raceways, boxes, fittings, devices, cabinets, equipment, and separately derived systems in 
accordance with the NEC and all other applicable codes to provide a permanent, continuous, 
low impedance, grounding system. 

1.3 QUALITY ASSURANCE: 

A. STANDARDS:  Refer to Section 26 0001 – Electrical General Provisions as applicable.  

PART 2 – PRODUCTS 

2.1 GENERAL:  

A. Provide grounding equipment and accessories of types, sizes, ratings, and electrical 
characteristics indicated or as otherwise required to provide a complete system.    

2.2 GROUNDING CONDUCTORS: 

A. Unless noted otherwise, provide grounding conductors with stranding and insulation types to 
match phase conductors.  Provide conductors with green insulation if possible; otherwise wrap 
with green tape.   Size ground conductors as indicated on drawings.  Do not size ground 
conductors smaller than that allowable by NEC.  

2.3 INSULATED GROUNDING BUSHINGS: 

A. Provide plated malleable iron body with 150 degree Centigrade molded plastic insulating throat, 
lay-in grounding lug with hardened stainless steel fasteners (OZ Gedney BLG or equivalent). 

2.4 CONNECTION TO PIPES: 

A. Provide heavy duty, cast bronze, ground clamp systems with silicon bronze bolts and nuts (OZ 
Gedney G Series - B or equivalent). 
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2.5 BONDING JUMPERS: 

A. Provide bonding jumpers with hot dip galvanized malleable or ductile iron clamps, hot dip 
galvanized steel U-bolts, and tinned copper braids (OZ Gedney BJ Series or equivalent). 

PART 3 – EXECUTION 

3.1 GENERAL: 

A. Install grounding systems in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements. 

3.2 CLEANING: 

A. Thoroughly clean all metal contact surfaces prior to installation of clamp-on connectors. 

3.3 EQUIPMENT BONDING AND GROUNDING: 

A. Provide an NEC sized copper conductor, whether indicated or not on the drawings, in raceways 
as follows: 

1. Non-metallic conduits and ducts. 
2. Distribution feeders. 
3. Motor and equipment branch circuits. 
4. Device and lighting branch circuits. 

3.4 ADDITIONAL GROUNDING INSTALLATION REQUIREMENTS: 

A. Provide bonding jumpers across expansion and deflection couplings in conduit runs 

B. Provide bonding wire in all flexible conduits. 

END OF SECTION 26 0452 
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SECTION 26 5100 
INTERIOR LIGHTING 

 
 
PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to work of this section. 

 
B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 

28 sections making reference to interior lighting. 

1.2 SUMMARY 
 

A. This section provides general requirements for a complete and fully operational lighting system 
including: 
 
1. Interior lighting fixtures, lamps, and ballasts. 
2. Accessories 
3. Light fixture support 

 
B. Extent of interior lighting work is indicated by drawings and schedules and is specified herein. 

 
C. Type of lighting fixtures in this section include the following: 

 
1. Lighting Emitting Diode (LED) 

 
D. Related Sections: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time 
switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors. 

1.3 REFERENCES 
 

A. Conform to Reference Standards by date of issue current on date of Contract Documents, 
except where a specific date is established by code. 

 
1. ANS/NFPA 70 National Electrical Code 
2. NFPA  101 Life Safety Code 
3. UL  57  Electrical Luminaires 
4. UL  1571 Incandescent Luminaires 
5. UBC Standard Section 47.1813 Luminaires 
6. IES  LM-79-08 Electrical and Photometric Measurements of Solid State Lighting 
7. IES  LM-80 Method for Measuring Lumen Maintenance for SSL Light Sources 

B. Definitions: 
 
1. BF: Ballast factor. 
2. CCT:  Correlated color temperature. 
3. CRI:  Color-rendering index. 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  26 5100 - 2 – Interior Lighitng 

4. HID:  High-intensity discharge. 
5. LER:  Luminaire efficacy rating. 
6. Lumen:  Measured output of lamp and luminaire, or both. 
7. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.4 ACTION SUBMITTALS 
 

A. Comply with requirements of specification section describing Submittal Procedures. 
 
B. The authorized manufacturer’s representative for the project area shall prepare submittals for 

each lighting fixture type.  In addition to the fixture submittals, a list shall be provided identifying 
the manufacturer representative for each fixture type.  Provide manufacturers’ names, 
addresses, and telephone numbers.  Requests for prior approval shall also include this 
information.  Submittals or requests for prior approval without this information will be rejected. 

 
C. Product Data shall indicate that light fixture lamps, and ballasts fully comply with contract 

documents.  Data shall be submitted for each type of light fixture indicated, arranged in order of 
fixture designation.  For standard catalog fixtures provide original product catalog sheets 
indicating data on features, accessories finishes, and the following: 

 
1. Materials and dimensions of luminaires. 
2. Photometric data, in IESNA format, based on certified results of laboratory tests 

complying with IESNA Lighting Measurements Testing & Calculation Guides of each 
lighting fixture type, outfitted with lamps,and accessories identical to those indicated for 
the light fixture as applied in the Project. 
 
a. Photometric data shall be certified by a qualified independent testing agency. 
b. Photometric data shall be certified by a manufacturer’s laboratory with a current 

accreditation under the National Voluntary Laboratory Accreditation Program 
(NVLAP) for Energy Efficient Lighting Products. 

 
3. Low voltage transformers. 
4. LED power supplies. 
5. Types of lamps, including manufacturer, wattage, Color Rendering index (CRI), Color 

Temperature in degrees Kelvin (K), color shift over life, and efficacy (lumens/watt).  
6. Air and Thermal Performance Data:  For air-handling light fixtures, furnish data required 

in “Submittals” Article in Section “Diffusers, Registers, and Grilles.” 
7. Sound Performance Data:  For air-handling light fixtures, indicate sound power level and 

sound transmission class in test report certified according to standards specified in 
Section “Diffusers, Registers, and Grilles.” 

 
D. Shop Drawings shall: 

 
1. Show details of nonstandard or custom fixtures. 
2. Indicate dimensions, weights, methods of field assembly, components features, and 

accessories. 
3. For custom fixtures, modified fixtures, or linear fluorescent fixtures mounted in continuous 

rows, submit scaled drawings prepared by the manufacturer showing all details of 
construction, lengths of runs, pendant and power feed locations, accessories, finished, 
and lists of materials. 

4. Contractor to provide the manufacturer with accurate field dimensions where required. 
5. Wiring diagrams, power and control wiring. 

 
E. Wiring Diagrams shall detail wiring for fixtures and differentiate between manufacturer-installed 

and field-installed wiring. 
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F. Product samples, complete with housing, trim, specified lamp, ballast/transformer, and 8’ cord 

with plug shall be submitted if requested. 

1.5 INFORMATIONAL SUBMITTALS 
 

A. Not Required. 
 

B. Coordination Drawing shall include reflected ceiling plans, sections, and other details drawn to 
scale and coordinating the following items: 

 
1. Light fixtures. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches of the 

plane of the luminaires.  
4. Ceiling-mounted projectors. 
5. Structural members to which suspension systems for light fixtures will be attached. 
6. Other items in finished ceiling including the following: 

 
a. Air outlets and inlets 
b. Speakers 
c. Sprinklers 
d. Smoke and fire detectors 
e. Occupancy sensors 
f. Access panels 

 
C. Product Certificates shall be signed by manufacturers of lighting fixtures certifying that products 

comply with requirements. 
 

D. Maintenance Data shall be provided for lighting fixtures and equipment to include in emergency, 
operation, and maintenance manuals specified in specifications section describing Operations 
and Maintenance Data. 

 
E. Field quality control test reports. 

 
F. Special Warranties specified in this Section. 

 
G. Review of luminaire submittals which indicate voltage, mounting condition, or quantities shall 

not be considered to be approval of said voltage, mounting condition, or quantities.  Contractor 
shall field verify voltage and actual mounting condition and method. 

1.6 SUBSTITUTIONS 
 

A. Comply with requirements of specification section describing Product Requirements. 
 

B. Lighting fixtures are based on the fixture types and manufacturers specified.  If substitution of 
fixtures other than those specified is desired, product information must be submitted to the 
Lighting Designer/Engineer 8 days prior to the close of the bid period.  No requests for 
substitution will be accepted after this date. 

 
C. Substitution requests shall include all information required in paragraph 1.4 – ACTION 

SUBMITTALS.  Requests for approval shall be accompanied by a working fixture sample 
(including lamps, cord, and plug).  Provide the name of at least one installation where each 
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proposed substitute has been installed for at least six months.  Provide the name and telephone 
number of the Architect, Owners’ Representative, and Lighting Designer or Engineer of record. 

 
D. Equipment delivery lead time shall not be held as a valid reason for requesting luminaire 

substitution unless luminaire lead time from specified manufacturer is in excess of  twelve (12) 
weeks.  It shall be the sole responsibility of the Contractor to determine necessary equipment 
lead times, deliver submittals for review in a timely fashion, and place orders accordingly to 
ensure timely delivery. 

 
E. When requesting a substitution, the contractor shall provide unit and extended pricing for 

specified luminaire, unit and extended pricing for proposed alternate, and unit and extended 
savings to the Owner to be realized by accepting proposed alternate.  If requested, the 
Contractor shall provide unit pricing for each luminaire type specified to provide a baseline 
comparison for substitution requests. 

 
F. If the substitution request is accepted, approval will be in the form of an addendum to the 

contract documents and specifications issued to all registered plan holders. 
 

G. A maximum of two substitution requests shall be reviewed for any single fixture type.  If a 
substitution has not been approved following this process, the Contractor shall provide the 
specified fixture. 

 
 

1.7 QUALITY ASSURANCE 
 

 
A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 

agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7. 

 
B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers’ 

laboratories that are accredited under the National Volunteer Laboratory Accreditation program 
for Energy Efficient Lighting Products. 

 
C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
 

D. Comply with NFPA 70. 
 

E. FM Global Compliance:  Lighting fixtures for hazardous location shall be listed and labeled for 
indicated class and division of hazard by FM Global. 

 
F. Luminaires, ballasts, lamps and other components and controls shall equal or exceed the 

requirements of all applicable state and/or municipal energy codes. 
 

G. Designated manufacturers are listed to define the requirements for quality and function of the 
specified product.  Equivalent or better products of other, unnamed manufacturers may be 
proposed for consideration by adhering to procedures set forth in this section and in 
Specification Section 01600 – Product Requirements. 

 
H. Mockups:  Provide interior lighting fixtures for room or module mockups, complete with power 

and control connections. 
 

1. Obtain Lighting Designer’s/Engineer’s and Architect’s approval of fixtures for mockups 
prior to starting installation. 
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2. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

3. Remove mockups as directed.   
4. Mockups evaluated on the project site may become part of the completed Work with the 

approval of the Owner, Lighting Designer/Engineer, and Architect if the mockup is 
undisturbed at the time of substantial completion. 

 
I. Shop Drawings:  Submit manufacturer's data on interior lighting fixtures.  Submit dimensioned 

drawings of all lighting fixtures.  Identify light fixtures by type and submit in alphabetical order. 

1.8 COORDINATION 
 

A. Coordinate layout and installation of light fixtures with ceiling system and other construction that 
penetrates ceilings or is supported by them including mechanical system, fire suppression, AV, 
and partition assemblies. 
 

B. Provide all frames, supplementary support structures, hangers, spacers, stems aligner 
canopies, auxiliary junction boxes and other hardware as required for a complete and proper 
installation.  Recessed fixtures shall have frames that are compatible with the ceiling systems. 

 
C. Coordination Meetings:  Meet with the ceiling installer to coordinate each light fixture mounting 

condition with ceiling type, and to coordinate fixture layouts in each area.  Meet with the 
mechanical systems installer prior to fabrication and installation of ductwork.  Coordinate depth 
and location of all light fixtures and ductwork in all areas. 

1.9 WARRANTY 
 

A. General Warranty:  Special warranty specified in this Article shall not deprive the Owner of other 
rights the Owner may have under the provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by the Contractor under 
requirements of the Contract Documents. 

 
B. Special Warranty for LED Lighting Fixtures:  A warranty must be provided by the manufacturer 

made out to Owner for luminaires, covering repair or replacement of defective electrical parts 
(including light source and power supplies) within specified warranty period indicated below. 

 
1. Warranty Period:  Five (5) years from date of Substantial Completion. 

1.10 EXTRA MATERIALS 
 

A. Furnish extra materials described below that match product installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

 
1. Glass and Plastic Lenses, Covers, Louvers, and Other Optical Parts:  10% or one dozen 

(whichever is less) of each type and rating installed.  Furnish at least one of each type. 
2. Globes and Guards:  5% of each type and rating installed.  Furnish at least one of each 

type. 
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PART 2 - PRODUCTS 

2.1 GENERAL 
 

A. Provide light fixtures of types as indicated on drawings or as approved by addenda.  Provide 
complete with, but not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, 
starters, wiring, etc.  Provide all light fixtures with safety latches where applicable. 

 
B. Provide all detachable fixture parts, luminous ceiling accessories, louvers, diffusers, lenses, and 

reflectors with locking catches, screws, safety chains, or safety cables. 
 

C. Provide all light fixtures and support accessories as required for a complete system.  
 

D. Consult architectural drawings for louvers (if any) to be provided by Division 26. 

2.2 MANUFACTURERS 
 

A. Catalog numbers specified represent the full catalogue number of the fixture.  The fixture size 
shall correspond with the wattage indicated in the Light Fixture Schedule or the actual length of 
the fixture as indicated on the drawings. 

 
B. Acceptable manufacturers and full catalogue numbers are listed.  The manufacturer listed shall 

provide complete fixtures equaling or exceeding the written specification.  Verify these 
requirements and order fixtures as required for a complete and fully operational installation per 
the contract documents and per code. 

2.3 GENERAL MATERIAL REQUIRMENTS 
 

A. Fixtures shall be free of light leaks while providing sufficient ventilation of lamps to provide the 
required photometric performance. 

 
B. Lamp-holders shall hold lamps securely against normal vibration and maintenance handling. 

 
C. Light fixtures containing lamps which require protective shielding shall be furnished with a 

tempered glass lens or approved unbreakable lens UL listed for the application. 
 

D. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 
 

E. Metal Parts shall be free from burrs, sharp corners, and edges.  Metal work shall be free from 
tool marks and dents and shall have accurate angles bent as sharply as compatible with the 
gauges of the required metal.  Intersections and joints shall be formed true and of adequate 
strength and structural rigidity to prevent any distortion after assembly.  All miters shall be in 
accurate alignment with abutting intersection members. 

 
F. Sheet Metal Components shall be steel, unless otherwise indicated.  Components shall be 

formed and supported to prevent warping and sagging.  Luminaires to be painted after 
fabrication.  Finish ferrous mounting hardware and accessories to prevent corrosion and 
discoloration to adjacent materials. 

 
G. Fixture hardware to comply with the following material standards:  For steel and aluminum 

fixtures, all screws, bolts, nuts and other fastening and latching hardware shall be cadmium or 
equivalent plated.  For stainless steel fixtures, all hardware shall be stainless steel.  For bronze 
fixtures, all hardware shall be stainless steel or bronze. 
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H. Doors, Frames, and other internal access shall be smooth operating, free from light leaks under 

normal operating conditions, and designed to permit relamping without use of tools.  
 

I. Provide supplemental safety device or arrange doors, frames, lenses diffusers, and other pieces 
to prevent accidental falling during relamping and when secured in operating position.  Safety 
devices shall be detachable if necessary and shall not interfere with fixture performance, 
maintenance, or the seating of any fixture element.  Safety device shall not be visible during 
normal fixture operation and from normal viewing angles. 

 
J. Luminaires provided must have means for disconnection from power during service, as required 

in the NEC Article 410. 
 

K. Reflecting Surfaces of light fixtures:  Minimum reflectance as follows, unless otherwise 
indicated; 

 
1. White Surfaces:  85%. 
2. Specular Surfaces:  90%. 
3. Diffusing Specular Surfaces:  75%. 
4. Laminated Silver Metalized Film:  90%. 

 
L. Reflector cones shall adhere to the following criteria: 
 

1. Cones designed for vertically mounted lamps shall provide a minimum of  45 degree 
cutoff of lamp and lamp image.  Cones designed for horizontally mounted lamps shall 
provide a minimum of  55 degree cutoff of lamp and lamp image.  There shall be no 
visible lamp flashing in the cone. 

2. Plastic material shall not be used for reflector cones, unless otherwise specified. 
3. Cones shall not be permanently fastened to the housing or ceiling and shall be 

removable without tools.  Retention devices shall not deform the cone or be visible from 
normal viewing angles. 

4. Trim shall be flush to the finished ceiling without gaps or light leaks.  Where the flange 
trim is separate from the cone, it shall have the same finish as the reflector cone. 

5. Reflector cones shall be of uniform gauge, not less than 0.032” thick, high purity 
aluminum Alcoa 3002 alloy.  Cones shall be free of spin marks or other defects. 

6. Manufacture cone using the Alzak process.  Refer to the fixture schedule for cone color 
and finish (i.e. specular or diffuse) requirements.  For compact fluorescent fixtures, finish 
shall eliminate iridescence. 

 
M. Lenses, Diffusers, Covers, and Globes shall be 100% virgin acrylic plastic or annealed crystal 

glass, unless otherwise indicated. 
 

1. Plastic, polycarbonate and acrylic shall be UV stabilized and shall have high resistance to 
yellowing and other changes due to aging, exposure to heat and ultraviolet radiation. 

2. Lens Thickness shall be a minimum of 0.125” unless other thickness is indicated. 
3. Lenses shall have uniform brightness throughout the entire visible area. 

 
N. Adjustable light fixtures shall have positive locking devices to fix the aiming angle.  Fixtures 

shall be capable of being relamped without adjusting the aiming angle. 
 

O. Each lighting fixture that has a lamp with an oval shape beam pattern or a spread lens that 
defines beam orientation shall contain lamp or lens locking devices to ensure that lamp or lens 
orientation is not disturbed during future lamp replacement or cleaning. 

 
P. All fixtures and drivers must operate within the temperature limits of their design and as 

specified by Underwriter’ Laboratories, Inc. in the applications and mounting conditions herein 
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specified. 
 

Q. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 

 
1. Label shall include the following lamp and driver characteristics: 

 
a. “USE ONLY" and include specific lamp type. 
b. CCT and CRI for all luminaires. 

 
R. Fixtures recessed in suspended ceilings where the space above the ceiling is either an air 

supply or return plenum shall conform to NEC Article 300-22. 
 

S. Provide plaster frame for recessed light fixtures mounted in other than T-bar ceilings.  Verify 
mounting with architectural reflected ceiling plan before ordering light fixtures. 

 
T. Provide wire guards on all open strip type fixtures. 

 
U. Fixtures for use in areas designated as damp locations shall be suitably gasketed to prevent the 

entrance of moisture.  Provide approved wire mesh screens for ventilation opening.  Dissimilar 
metals shall be separated by non-conductive material to prevent galvanic action. 

 
V. Welding shall be done with electrodes and/or methods recommended by the manufacturers of 

the metals being welded.  Welds shall be continuous, except where spot welding is specifically 
permitted.  Welds exposed to view shall be ground flush and dressed smooth.  All welds on or 
behind surfaces which will be exposed to view shall be done so that finished surface will be free 
of imperfections such as pits, runs, splatter, cracks warping, dimpling, depressions or other 
forms of distortion or discoloration.  Remove weld spatter and welding oxides from all welded 
surfaces. 

 
W. Electromagnetic-Interference Filters shall be factory installed to suppress conducted 

electromagnetic, interference as required by MIL-STD-461E. 

2.5 LED FIXTURES 
 

A. All Luminaires 
 

1. Comply with IES LM79 and IES LM80 LED product testing procedures, and DOH energy 
Star requirements. 

2. Luminaires shall not draw power in the off state.  Luminaires with integral occupancy, 
motion, photo-controls, or individually addressable fixtures with external control and 
intelligence are exempt from this requirement.  The power draw from such luminaires 
shall not exceed 0.5 watts when in the off state. 

3. Color spatial uniformity shall be within .004 of CIE 1976 diagram. 
4. Color maintenance over rated life shall be within .007 of CIE 1976. 
5. Luminaires shall have a minimum CRI of 80. 
6. Color shall fall within 200K of specified range. 
7. LED modules shall be fully replaceable without replacing the fixture. 
8. Luminaire manufacturers shall adhere to device manufacturer guidelines, certification 

programs, and test procedures for thermal management. 
9. LED package(s)/module(s)/array(s) used in qualified luminaires shall deliver at least 70% 

of initial lumens, when installed in-situ, for minimum of 35,000 hours. 
 

B. Power Supplies and Drivers 
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1. Power Factor  0.90 or higher 
2. Operating temperature:  minimum or -20ºF (129ºC) or below when used in luminaires 

intended for outdoor use. 
3. Maximum driver case temperature not to exceed driver manufacturer recommended in-

situ operation. 
4. Output operating frequency:  120Hz. 
5. Interference:  EMI and RFI compliant with FCC 47 CFR Part 15. 
6. Total Harmonic Distortion Rating:  Less than 3 percent. 
7. Meet electrical and thermal conditions as described in LM-80 Section 5.0. 
8. Primary Current:  confirm primary current with Electrical Drawings. 
9. Secondary Current:  Confirm secondary current specified by individual luminaire 

manufacturers. 
10. Compatibility:  Certified by manufacturer for use with individually specified luminaire and 

individually specified control components. 
11. Solid-state control components to be integral or external per each specified luminaire.  

Remote control gear to be enclosed in Class 1, Class 2, or NEMA 3R enclosures as 
required. 

 
C. Controller and Control System 

 
1. System electronics driver / controller to use coordinated communication protocols:  

DMX512, 0-10V, DALI, or proprietary as required. 
2. Contractor to ensure that external control equipment is compatible with LED control 

requirements. 
3. Provide connector types and wiring as appropriate for un-interrupted communication 

between devices, considering distance maximums, field obstructions, and accessibility.  
Ensure that connection points are optically isolated for system noise reduction. 

4. For control components that are part of overall area control system see electrical 
Dimming Controls specification. 

5. For stand-alone controlled LED systems the Light Fixture Schedule. 
6. Compatibility:  certified by manufacturer for use with individually specified luminaire and 

individually specified power supplies and/or drivers. 

2.6 LAMPS 
 

A. Lamp each fixture with the proper quantity of lamps of the type specified in the Light Fixture 
Schedule. 

 
 

B. LED Lamps 
 

1. See Section 2.11, LED Fixtures. 

H. LED lamp manufacturer’s to meet the requirements of Section 2.11, LED Fixtures. Unless 
otherwise indicated, provide all other lamps manufactured by one of the following: 
 
1. Osram/Sylvania 
2. Philips 
3. General Electric 
4. Ushio 
5. Venture 

I. All lamps of the same type are to be provided by the same manufacturer. 
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2.7 WIRING 
 

A. All wiring shall be as required by code for fixture wiring. 
 

B. All flexible cord wiring between fixture components or to electrical receptacles and not in 
wireways shall have a minimum temperature rating of 105 degrees Celsius. 

 
C. Cords shall be fitted with proper strain reliefs and watertight entries where required by 

application. 
 

D. No internal wiring shall be visible at normal viewing angles. 

2.8 LIGHTING FIXTURE SUPPORT COMPONENTS 
 

A. Comply with Section pertaining to General Electrical Provisions, paragraph entitled Equipment 
anchorage, Support, Seismic Restraint, and Bracing for fixture support and bracing. 

 

PART 3 - EXECUTION 

3.1 GENERAL 
 

A.  Install interior light fixtures in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements. 

3.2 INSTALLATION 
 

A.  Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to 
manufacturer’s written instructions and approved submittal materials.  Install lamps in each 
fixture. 

B.  Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires 
for temporary lighting, install and energize the minimum number of luminaires necessary.  When 
construction is sufficiently complete, remove the temporary luminaires, disassemble, clean 
thoroughly, install new lamps, and reinstall. 

C.  Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that 
recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance 
between ballast and luminaire. 
 

D.  Mounting height indicated in drawings from finished floor to bottom of pendant light fixture or to 
the center of the outlet box for all mounted light fixtures unless otherwise noted.  Verify 
mounting heights with Architect and Lighting Designer/Engineer. 

 
E.  Mounting height may also be indicated as the length of the pendant below finished ceiling. 

 
F.  Provide all necessary hanging or mounting devices and accessories for all fixtures.  Verify the 

types needed for various ceiling conditions.  Plaster rings shall be provided where required. 
 

G.  Verify weight and mounting method of all fixtures prior to ordering and provide suitable support.  
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Coordinate with General Contractor for fixtures that require additional blocking or support.  
Fixture mounting assemblies shall comply with all local seismic codes and regulations. 

 
H.  Refer to architectural reflected ceiling plans for coordination of light fixture locations with 

mechanical and fire safety equipment.  Where conflicts occur, coordinate with Architect and 
Lighting Designer/Engineer prior to installing any of the systems. 

 
I.  In accessible suspended ceilings, fixture wiring connection, including equipment grounding 

conductor, is to be through use of 72-inch flexible conduit from a rigidly supported junction box. 
 

J.  Wire per requirements of branch circuit installation. Properly ground each fixture. 
 

K.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

 
L.  Light fixtures located in recessed ceilings with a fire resistive rating of 1 hour or more shall be 

enclosed in an approved fire resistive rated box equal to that of the ceiling. 
 

M.  Install fixtures with vent holes free of air blocking obstacles. 
 

N.  Contractor shall be responsible for adjusting aperture flanges or rings on all recessed fixtures to 
be flush with the finished ceiling.  Fixture trim shall completely conceal ceiling opening. 

 
O.  Adjust variable position lampholders for proper lamp position prior to fixture installation. 

3.3 FIXTURE SUPPORT 
 

A.  Comply with specifications section describing General Electrical Provisions, paragraph entitled 
Equipment anchorage, Support Seismic Restraint, and Bracing for fixture support and bracing. 

 
B.  Provide all necessary hanging or mounting devices for all fixtures, verify the type needed for 

various ceiling conditions.  Plaster rings shall be provided where required. 
 

C.  Ceiling Fixture Support:  Where ceiling is of insufficient strength to support weight of light 
fixtures installed, provide additional framing from building structure to support as required. 

 
D.  Wall mounted light fixtures shall be supported from four-square outlet box plaster ring and from 

wall at non-feed end with two 1/4 –inch toggle bolts for gypsum board walls or 1/4 –inch bolts to 
pre-set inserts for concrete wall. 

3.4 IDENTIFICATION 

A.  Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply 
with requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

3.5 LED FIXTURES 
 

A.  Adhere to manufacturer’s installation guidelines regarding proper thermal management. 

3.6 LIGHTING CONTROL 
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A.  Provide branch circuiting in coordination with lighting control requirements of specification 

section describing Lighting Control Equipment and as indicated on Electrical Drawings. 

3.7 PROTECTION, CLEANING AND ADJUSTING 
 

A.  Protect installed and non-installed fixtures from damage during construction period. 
 

B.  Remove protective plastic covers from light fixtures and fixture diffusers only after construction 
work, painting and clean-up are completed.  Remove, clean and reinstall all dirty lamps, 
reflectors and diffusers. 

 
C.  Clean fixtures internally and externally after installation.  Use methods and materials 

recommended by manufacturer for cleaning Alzak reflectors and other surfaces. 
 

D.  Make final adjustment of aimable light fixtures and adjustable light settings under the direction 
of the Lighting Designer during a scheduled period of time prior to the completion of the project, 
after normal business hours if required.  Include all equipment and personnel expenses 
including overtime required for focusing. 

 
E.  Fixtures, reflectors, and accessories which are damaged, blemished or impregnated with 

fingerprints shall be replaced at the contractor’s expense.  All finishes shall be unmarred upon 
project completion. 

3.8 FIELD QUALITY CONTROL 
 

A.  Coordinate all testing procedures and schedule with the specification section describing 
Commissioning Agent – Demonstration and Training.  All testing is to be documented with test 
procedures, results and initials of witnessing personnel and submitted to Commissioning Agent. 

 
B.  Coordinate inspection and testing of Light Fixtures with specification section describing – 

Lighting Control Equipment. 
 

C.  Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
 

D.  Replace all burned out lamps or inoperative lamps at the end of construction prior to Owner 
occupancy. 

 
E.  Advance Notice:  Give dates and times for field tests. 

 
F.  Provide instruments to make and record test results. 

 
G.  Test as follows: 

 
1. Verify proper operation, switching and phasing of each fixture after installation. 
2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation.  Verify 

normal transfer to generator and retransfer to normal. 
3. Prepare a written report of tests, inspections, observations, and verifications indicating 

and interpreting results.  If adjustments are made to the lighting system, retest to 
demonstrate compliance with standards. 

 
H.  Malfunctioning Fixtures and Components: Replace or repair, then retest.  Repeat procedure 

until unit operates properly. 
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END OF SECTION 26 5100 
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SECTION 27 1500 
COMMUNICATIONS HORIZONTAL CABLING 

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. UTP cabling. 
2. Cable connecting hardware, patch panels, and cross-connects. 
3. Telecommunications outlet/connectors. 
4. Cabling system identification products. 

B. Related Requirements: 

1. Section 27 1300 "Communications Backbone Cabling" for voice and data cabling 
associated with system panels and devices. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. Consolidation Point:  A location for interconnection between horizontal cables extending from 
building pathways and horizontal cables extending into furniture pathways. 

C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection 
or cross-connection. 

D. EMI:  Electromagnetic interference. 

E. IDC:  Insulation displacement connector. 

F. LAN:  Local area network. 

G. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet 
cable terminates. 

H. RCDD:  Registered Communications Distribution Designer. 

I. UTP:  Unshielded twisted pair. 
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1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate layout and installation of telecommunications cabling with Owner's 
telecommunications and LAN equipment and service suppliers. 

B. Coordinate telecommunications outlet/connector locations with location of power receptacles at 
each work area. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings: 

1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and 
format selected by Owner. 

2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the 
cabling and asset identification system of the software. 

3. Cabling administration drawings and printouts. 
4. Wiring diagrams to show typical wiring schematics, including the following: 

a. Patch panels. 
b. Patch cords. 

5. Patch panels.  Detail mounting assemblies, and show elevations and physical 
relationship between the installed components. 

C. Samples:  For workstation outlets, jacks, jack assemblies, in specified finish, one for each size 
and outlet configuration and faceplates for color selection and evaluation of technical features. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For installer, qualified layout technician, installation supervisor, and field 
inspector. 

B. Source quality-control reports. 

C. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For splices and connectors to include in maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

C. Warranty documentation: 
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1. Include copy of final, executed warranties. 
2. Contact information. 

D. Data map. 

E. Test results. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Patch-Panel Units:  One of each type. 
2. Device Plates:  Ten of each type. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

1. Layout Responsibility:  Preparation of Shop Drawings, Cabling Administration Drawings, 
and field testing program development by an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of Level 2 
Installer (copper and fiber), who shall be present at all times when Work of this Section is 
performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing. 

B. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise 
on-site testing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1.11 WARRANTY 

A. The system shall provide a 20-year warranty for applications, parts, and labor. 

PART 2 - PRODUCTS 

2.1 HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable and its connecting hardware provide the means of transporting signals 
between the telecommunications outlet/connector and the horizontal cross-connect located in 
the communications equipment room.  This cabling and its connecting hardware are called a 
"permanent link," a term that is used in the testing protocols. 
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1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors 
be installed for each work area. 

2. Horizontal cabling shall contain no more than one transition point or consolidation point 
between the horizontal cross-connect and the telecommunications outlet/connector. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend 
from the telecommunications outlet/connectors to the station equipment. 

C. The maximum allowable horizontal cable length is 295 feet (90 m).  This maximum allowable 
length does not include an allowance for the length of 16 feet (4.9 m) to the workstation 
equipment or in the horizontal cross-connect. 

D. Topology:  Star Configuration. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance:  Horizontal cabling system shall comply with transmission standards in 
TIA/EIA-568-B.1 when tested according to test procedures of this standard. 

B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

C. 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. 

D. Grounding:  Comply with J-STD-607-A. 

2.3 UTP CABLE 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Hitachi Supra 10G 
Enhanced UTP Category 6A Cable or comparable product by one of the following: 

1. General.  
2. Mohawk. 

B. Description:  100-ohm, four-pair UTP, covered with a blue thermoplastic jacket. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 6A. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types: 
 
a. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 
b. Communications, Riser Rated:  Type CMR, complying with UL 1666. 

5. Provide shielded cables for all wireless access points. 

http://www.specagent.com/LookUp/?ulid=2361&mf=04&src=wd


Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 

 

 27 1500 - 5 – Communications Horizontal Cabling 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Hubbell 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC 
type, with modules designed for punch-down caps or tools.  Cables shall be terminated with 
connecting hardware of same category or higher. 

C. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular Category 6A 
receptacle units with integral IDC-type terminals. 

D. Patch Cords:  Factory-made, four-pair cables in 36 inch (914-mm), 60 inch (1524-mm), or 84 
inch (2134-mm) as directed by the Ogden School District for each HUB to Patch Panel 
connection and 10-feet (3000-mm) for each outlet connection at user end; terminated with eight-
position modular plug at each end. 

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 
Category 6A performance. Patch cords shall have latch guards to protect against 
snagging. 

2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS 

A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position Category 6A 
modular.  Comply with TIA/EIA-568-B.1. 

Workstation Outlets:  One, two, or three port-connector assemblies as indicated on drawings 
mounted in single faceplate. 

1. Metal Faceplate:  Brushed Stainless steel, complying with requirements in 
Section 260140 "Wiring Devices." 

2. For use with snap-in jacks accommodating UTP, work area cords. 

a. Flush mounting jacks, with straight connectors. 

3. Legend:  Machine printed, in the field, using adhesive-tape label, clear with black letters. 

2.6 GROUNDING 

A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications 
Systems" for grounding conductors and connectors. 

B. Comply with J-STD-607-A. 

2.7 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 
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2.8 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Factory test UTP cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Cable will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 INSTALLERS 

A. Subject to compliance with all requirements, installation shall be performed by one of the 
following: 

1. Wasatch Electric 
2. R & L Network Solutions 
3. VLCM Tech 

3.2 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider. 

3.3 PRECONSTRUCTION MEETING 

A. Attend a Preconstruction Meeting with the Ogden School District to review installation standards 
prior to doing any work. 

3.4 WIRING METHODS 

A. Install cables in raceways and cable trays except within consoles, cabinets, desks, counters, 
and accessible lay-in tile accessible ceilings. Install cabling with horizontal and vertical cable 
guides in telecommunications spaces with terminating hardware and interconnection 
equipment. Where cables are routed in accessible lay-in tile suspended ceilings, secure and 
support cables with J-hooks a minimum of 8 inches (200 mm) above ceilings and not more than 
60 inches (1524 mm) apart; cable shall not be run through structural members or in contact with 
pipes, ducts, or other potentially damaging items. Install cables in open ceilings (finished and 
unfinished) in raceways. Where raceways are installed in finished ceilings, paint raceways to 
match the color of the surrounding surface. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements in Section 260110 "Conduit Raceways.” Minimum raceway 

size is 1”. 
3. Comply with requirements in Section 260111 "Cable Trays." 

B. Wiring within Enclosures: 
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1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 

2. Install lacing bars and distribution spools. 
3. Install conductors parallel with or at right angles to sides and back of enclosure. 

3.5 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

 
1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels. 
4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer. 

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

9. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 
each end of cable. 

10. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry. 

D. Group connecting hardware for cables into separate logical fields. 

E. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and 
data communication cable from potential EMI sources, including electrical power lines 
and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 mm). 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 mm). 
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3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 
mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 
mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 mm). 

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (76 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 mm). 

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches (127 mm). 

3.6 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.7 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing 
at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar 
with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 
electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

E. Ground shields of all shielded twisted pair cables in accordance with all manufacturer’s written 
instructions. 
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3.8 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems." 

1. Administration Class: 2. 
2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, 

connections, covers, and labels. 

B. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For 
fire-resistant plywood, do not paint over manufacturer's label. 

C. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration, including optional identification requirements of this standard. 

D. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project. 

E. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications closets, 
backbone pathways and cables, entrance pathways and cables, terminal hardware and 
positions, horizontal cables, work areas and workstation terminal positions, grounding buses 
and pathways, and equipment grounding conductors.  Follow convention of TIA/EIA-606-A.  
Furnish electronic record of all drawings, in software and format selected by Owner.  Provide 
three (3) hard copies to owner.  Provide one (1) drawing in each equipment room and wiring 
closet and post in a prominent location.  Protect with rigid frame and clear plastic cover. 

F. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 

2. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips, and identify 
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as 
shown. 

b. Label each unit and field within distribution racks and frames. 

3. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 
each connector and each discrete unit of cable-terminating and connecting hardware. 

4. Meet with Ogden School District Telecommunications personnel and coordinate labeling 
requirements prior to installation. 

G. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 
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3.9 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Visually inspect UTP and optical fiber cable jacket materials for NRTL certification 
markings.  Inspect cabling terminations in communications equipment rooms for 
compliance with color-coding for pin assignments, and inspect cabling connections for 
compliance with TIA/EIA-568-B.1. 

2. Visually confirm Category 6A, marking of outlets, cover plates, outlet/connectors, and 
patch panels. 

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent 
faults, and polarity between conductors.  Test operation of shorting bars in connection 
blocks.  Test cables after termination but not cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.  
Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex.  Use only test cords and 
adapters that are qualified by test equipment manufacturer for channel or link test 
configuration. 

5. UTP Performance Tests: 

a. Test for each outlet and MUTOA.  Perform the following tests according to 
TIA/EIA-568-B.1 and TIA/EIA-568-B.2: 

1) Wire map. 
2) Length (physical vs. electrical, and length requirements). 
3) Insertion loss. 
4) Near-end crosstalk (NEXT) loss. 
5) Power sum near-end crosstalk (PSNEXT) loss. 
6) Equal-level far-end crosstalk (ELFEXT). 
7) Power sum equal-level far-end crosstalk (PSELFEXT). 
8) Return loss. 
9) Propagation delay. 
10) Delay skew. 

 
6. Final Verification Tests:  Perform verification tests for UTP systems after the complete 

communications cabling and workstation outlet/connectors are installed. 

a. Voice Tests:  These tests assume that dial tone service has been installed.  
Connect to the network interface device at the demarcation point.  Go off-hook and 
listen and receive a dial tone.  If a test number is available, make and receive a 
local, long distance, and digital subscription line telephone call. 

b. Data Tests:  These tests assume the Information Technology Staff has a network 
installed and is available to assist with testing.  Connect to the network interface 
device at the demarcation point.  Log onto the network to ensure proper 
connection to the network. 
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C. Document data for each measurement.  Data for submittals shall be printed in a summary report 
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the 
computer, saved as text files, and printed and submitted. 

D. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel in 
cable-plant management operations, including changing signal pathways for different 
workstations, rerouting signals in failed cables, and keeping records of cabling assignments and 
revisions when extending wiring to establish new workstation outlets. 

3.11 MAINTENANCE AND REPAIR TRAINING 

A. The contractor shall provide and implement a complete and comprehensive training program for 
all maintenance personnel. Trainer shall be a Level 2 installer. 
 

B. This mandatory training program will provide a complete understanding of how to maintain and 
repair the system including but not limited to: 

1. Installation. 
2. Wiring. 
3. Programming. 
4. Administration. 
5. Trouble shooting/repair. 

C. All training is to be coordinated through the owner’s designated representative. As training 
sessions are completed, the trainer will provide the school’s administrative staff and school 
district’s staff a document listing all of the maintenance personnel who attended, received, and 
completed the training program. 

D. Provide quick reference guides. 

END OF SECTION 27 1500 
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SECTION 28 0730 
ACCESS CONTROL SYSTEM 

 
PART 1 - GENERAL 
 
1.01 SYSTEM DESCRIPTION 
 

A. The Access Control System shall be fully integrated and installed as a complete package 
by the Access/Security Control Contractor. The SMS shall be able to provide for and 
integrate the following subsystems: 

 
1. Integrated Access Control. 
2. Alarm Monitoring. 
3. Associated Access Control and Alarm Equipment Control. 
4. Multiple Language Operation 
5. Access Initiated and Event Initiated Control  
6. Integrated Video Badging System 
7. Workstation and associated equipment as required. 

 
B. The SMS shall be based upon a distributed system of fully intelligent, stand-alone 

controllers, operating in a multi-tasking, multi-user environment on a true peer-to-peer, 
token passing Local Area Network (LAN).  The SMS shall be capable of monitoring, 
recording, and displaying card access activity and supervised alarm inputs/outputs on a 
continuous, real time basis. Each installation shall comply with local, state, and federal 
code requirements as applicable. 

 
C. The SMS shall be capable of providing access control and alarm monitoring capabilities 

for large and small facilities. The system shall be user friendly, providing a user interface 
that allows for training of non- technical personnel to effectively operate and administer 
the system.  

 
D. The SMS shall be designed to provide a centralized location with the ability to monitor, 

control, view, and communicate from a secure location within a facility. 
 
E. System expansion capability:  Minimum 25% over specified requirements. 
 

1.02 SYSTEM CAPABILITIES 
 

A. The following functional capabilities are considered essential for the Security 
Management System described in this specification: 

 
1. Integrated Access Control 
2. Intrusion Detection 
3. Door Control  
4. First Key Auto Unlock 
5. Anti-Passback control 
6. Alarm Assessment (Instructions) 
7. Database Security And Encryption 
8. Maps Displaying Alarm Points 
9. If/Then/and/or/not functions 
10. Time Scheduled Events 
11. Access Control initiated events 
12. Calculations 
13. Windows Based, Mouse oriented operations 
14. Alarm processing from remote locations 
15. processing of Access Control functions for remote locations 
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16. Integrated Video Badging and user configurable, automatic image verification 
17. Ability to Import and Export cardholder data 
18. Comprehensive User Definable Reports for transactions, alarms, messages and 

events 
19. Comprehensive User Definable Database Reports 
20. Comprehensive User Definable Archiving 
21. Visitor Management 
22. Two Man Rule 
23. Support for OPC, DDE and ODBC technologies 
24. Ability to be WEB enabled 
 

1.03 RELATED WORK 
 

A. Door hardware.   Not specifically covered under this specification.  
 
B. Wiring / Cable Specifications.  NOTE: Coaxial wiring for data communications is not 

acceptable. 
1. Wiring requirements are indicated on the drawings. All wiring shall in strict 

accordance with all manufacturers’ recommendations. 
2. All other cable is to meet the following requirements as outlined below: 

a. UL Listed 
b. NEC approved 
c. Plenum rated where required 
d. All cabling shall be shielded unless specified otherwise by a card access 

manufacturer. 
e. As a minimum, standard 18 AWG cable shall be installed unless in direct 

conflict with manufacturers specifications 
f. All cabling used in the implementation of systems integration shall be in 

accordance with the recommendations of the manufacturer.  
3. Provide specialist personnel for the complete wiring installation. Provide cables, 

conduits, cable tray and ancillary equipment necessary to complete the 
installation. Refer to Division 26 for additional requirements.  

4. The installation contractor must be licensed in the State of Utah as a Burglar 
Alarm Company.  The installation contractor must be an authorized dealer of the 
access control system.  The installation contractor must be a licensed Electrical 
Contractor in the State of Utah.   

 
C. Grounding 

 
1. Take particular attention to the grounding of equipment cases and shielded 

cables to eliminate noise interference and avoid electrical loops. Provide shielded 
cable for all communications cabling. Correctly terminate shields at ground bars 
and connect to the main building ground or as specified by the manufacturer. 
a. Insulate all incoming or outgoing shielded cables from control cabinet 

casings. 
b. Provide suitable terminals, where grounding of cable shields is required. 
c. Make provision of a through connection of cable shields for through 

connected communications cables. 
 

D. Programmers 
 

1. Experienced in the field of security services to suit the application.  Carry out the 
complete design and programming of the installation in the local office of the 
system supplier. 

 
E. System Support 
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1. System support: Provide a guarantee of system support for a minimum period of 

six years after final completion, including provision for technical support, 
hardware, and spare parts. Demonstrate that the manufacturer’s previous 
systems have not been made obsolete and that the manufacturer is committed to 
total and complete backward compatibility. 

 
1.04 SUBMITTALS 
 

A. Provide a submittal for approval prior to commencement of installation and training to 
include: 

 
1. English language description of system operation. 
2. Logical flow charts. 
3. Building floor plans indicating all secured portals and intrusion devices. 
4. Input/output point schedules. 
5. A copy of the database put into logical groups that represent how information will 

be displayed to the user. 
6. All graphics. 
7. Floor plans showing location of all controllers and sensors. 
8. Co-ordination drawings showing interface terminal numbers and cross-

referenced wire numbers for all connections between the SMS and other 
equipment. 

9. Details of all readers, control devices, and sensors. 
10. Full details of each control station including equipment and wiring diagrams and 

terminal layouts. 
11. Fully detailed wiring diagrams for the entire security control, monitoring and 

electrical cabling installation. 
 
1.05 MATERIALS 
 

A. Unless indicated otherwise, furnish and install at locations shown, the specified 
equipment to provide a completely operational Access Control/Security Management 
system. The following list of main items of the installation shall not be considered to be 
all-inclusive: 

 
1. Door hardware and accessories 
2. Readers 
3. Monitors 
4. Distributed Control Units (DCU’s) – Main Controller 
5. Door Processing Units (DPU’s) – Main Door Controllers 
6. Printers 
7. Alarm relays 
8. Miscellaneous cable, wire, associated connectors, and hardware 
9. Power supplies 
10. All materials and equipment shall be standard, regularly manufactured 

equipment. 
11. All systems and components shall be thoroughly tested and proven in actual field 

use. 
12. All system main control components shall be from one manufacturer. 

 
1.06 Quality Assurance 
 

A. System manufactures shall have implemented a Quality System that complies with the 
ISO9001 model. Factory owned System Integrators shall be able to exhibit a commitment 
to gaining ISO9002 accreditation or shall have an existing accreditation in place. A 
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factory owned office that is also ISO 9001/ISO 9002 certified or an authorized distributor 
of the manufacturer shall install the SMS equipment. Any other installers will not be 
acceptable bidders for this project. 

 
B. Evidence of the Quality System Audits may be requested. 

 
1.07 WARRANTY PERIOD 
 

A. General:  Provide maintenance of the system during the warranty period with the 
following minimum provisions: 

 
1. Notify building owner's representative prior to performing any maintenance work. 
2. The designated representative to monitor and report on equipment performance 

and service history, and to be a liaison with the building owner. 
3. Conditions: The warranty shall cover any defects in materials and workmanship 

including installation and programming which shall be found during the term. This 
shall include any deficiencies in installation standards vis-à-vis the specifications. 

4. Response: The contractor shall respond to calls for warranty service within eight 
working hours. Emergency service shall be obtainable within four hours of 
notification by the Owner. Emergency service shall be obtainable on a 24 hours 
basis, seven days per week. 

5. Qualifications: The contractor shall utilize factory-trained technicians located 
within 100 miles of the job site. 

 
B. Extended service agreement: 

 
1. Provide a renewable annual maintenance agreement. The agreement shall 

provide for periodic inspections and maintenance of repair items. The agreement 
shall at a minimum provide for all of the terms and conditions of the warranty. 

 
1.08 OPERATION AND MAINTENANCE DATA 

 
A. Operation Manuals:  The contractor shall deliver six composite “Systems Operation and 

Maintenance” manuals in three-ring binder form or bound handbook form, sized to hold 
the material below.  Each manual shall contain, but not be limited to: 

 
1. A Statement of Guarantee including date of termination and the name and phone 

number of the person to be called in the event of equipment failure. 
2. A set of operational procedures for the overall system that includes all required 

customer activities that allow for customer operation of all system capabilities. 
This procedure shall fully address all customer- established system operating 
objectives. 

3. Individual factory-issued manuals, containing all technical information on each 
piece of equipment installed. In the event such manuals cannot be obtained from 
a manufacturer, it shall be the responsibility of the contractor to compile and 
include them. Advertising brochures or operational instructions shall not be used 
in lieu of the required technical manuals and information. All manuals shall be 
printed to ensure their permanence. No “blue line” type of reproduction is 
acceptable. 

4. Provide six sets of manuals to include: 
a. Updated functional specification. 
b. Specification sheets and technical brochures on all equipment. 
c. Fault finding literature. 
d. Listings and description of application programs. 
e. Programmer's manual. 
f. Operator's manual including schedules of alarms, parameters, status, 
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analog indicators, circuit diagrams, etc. 
g. Drawings. 
h. Commissioning data. 

 
B. Maintenance Pricing:  Provide a SEPARATE, fixed price for comprehensive maintenance 

of the complete SMS system from date of completion of the Warranty Period for the 
required period. 

 
C. The Owner has the option of accepting or rejecting the proposal.  The proposal will be 

used to evaluate the successful bidder.  The proposal provides: 
 

1. Preventative or routine maintenance as required after the Warranty Period.  
2. All labor and materials for repair or replacement of defective equipment as 

required after Warranty Period 
3. 24 hour, seven days a week breakdown service with a maximum of 24 hours 

response time. 
4. A designated representative to monitor and report on equipment performance 

and service history and to be a liaison with the building owner. 
5. Continuity of service personnel. 
6. Provision and installation of software revisions. 

 
1.09 OWNER’S TRAINING 

 
A. The contractor shall supply personnel to train key customer personnel in the operation 

and maintenance of the installed system.  The training program shall be designed to 
provide a comprehensive understanding and basic level of competence with the system. 
It shall be sufficiently detailed to allow customer personnel to operate the system 
independent of any outside assistance. 

 
B. On-line context-sensitive HELP screens shall be incorporated into the system to further 

facilitate training and operation. 
 

C. The training plan shall include detailed session outlines and related reference materials. 
The customer personnel shall be able to utilize these materials in the subsequent training 
of their co-workers. 

 
D. Training time shall not be less than a total of 16 hours, and shall consist of: 

 
1. 8 hours during normal day shift periods for system operators. Specific schedules 

shall be established at the convenience of the customer. 
2. 8 hours of system training shall be provided to customer supervisory personnel 

so that they are familiar with system operation. 
3. The specified training schedule shall be coordinated with the customer and will 

follow the training outline submitted by the contractor as part of the submittal 
process. 

 
1.10 EXTRA MATERIALS 
 

A. Based upon the contractor’s and the manufacturer’s experience with the equipment’s 
performance history, the contractor shall submit a final spares list for all functions for this 
system. This list shall be based upon a philosophy of maintaining a central system 
operation with a simple remove/replace capability. The final spares list shall be 
developed as a result of a joint customer/contractor review of the recommended list 
during the installation phase. Submit this final recommended spares list for approval prior 
to system completion, so that spares are available upon activation. 
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B. As a minimum, provide: 
 

1. Adequate response time 
2. Adequate spare parts, to complete repairs within 48 hours of arrival at the job 

site. 
 

PART 2 - PRODUCTS 

 
2.01 GENERAL 
 

A. Provide RBH Access control system; confirm all requirements prior to bid. Refer to 
electrical drawings for general product requirements. 
 

B. Pre-approved Suppliers / Installers:  The following Suppliers / Installers are pre-approved 
for bidding: 

  
1. Global Surveillance 
2. Stone Security 
3. Wasatch Controls 
4. Convergint Technologies 
 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. The installation contractor must be an authorized dealer of the access control system.  
The installation contractor must be a licensed Electrical Contractor in the State of Utah.   

 
B. Install all devices in locations as shown on the drawings in accordance with standard 

industry practice. 
 
C. Install and adequately support fixed wiring throughout the installation.  For cabling routes 

not specified in detail, submit a proposed route layout.  Install bulk cable runs from 
switchboards to SMS panels in metal ducts. 

 
D. Handling cables:  Handle cables to avoid damage to insulation and sheathing.  Report 

any damage and replace or repair damaged cable as directed. 
 

E. Straight-through joints:  Unless unavoidable due to length or difficult installation 
conditions, run cables for their entire route length without intermediate straight-through 
joints.  Where straight-through joints are used contain within a junction box arranged so 
that they are accessible after installation. 

 
F. Tagging:  Identify all cables at each end and at crowded intermediate points by means of 

stamped, non-ferrous tags, clipped around each cable. 
 

G. Segregation:  Physically segregate data cabling from power and SMS input/out cabling 
and mains cabling from all other cabling. 

 
H. Panels 

 
1. Install panels and controllers within a dedicated metal enclosure. 
2. Documentation:  Provide plastic fade-free points list in a pocket.  Include terminal 

numbers, point addresses and short and long descriptions. 
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3. Small point controllers:  Install adjacent to the controlled device, accessible for 
maintenance.  Provide suitable enclosure. 

3.02 PRECONSTRUCTION MEETING:   

A. Attend a Preconstruction Meeting with the Ogden School District to review installation standards 
prior to doing any work. 

3.03 WIRING METHODS 

A. Install cables in raceways and cable trays except within consoles, cabinets, desks, counters, 
and accessible lay-in tile accessible ceilings. Install cabling with horizontal and vertical cable 
guides in telecommunications spaces with terminating hardware and interconnection 
equipment. Where cables are routed in accessible lay-in tile suspended ceilings, secure and 
support cables with J-hooks a minimum of 8 inches (200 mm) above ceilings and not more than 
60 inches (1524 mm) apart; cable shall not be run through structural members or in contact with 
pipes, ducts, or other potentially damaging items. Install cables in open ceilings (finished and 
unfinished) in raceways. Where raceways are installed in finished ceilings, paint raceways to 
match the color of the surrounding surface. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements in Section 260110 "Conduit Raceways.” Minimum raceway 

size is 1”. 
3. Comply with requirements in Section 260111 "Cable Trays." 

B. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 

2. Install lacing bars and distribution spools. 
3. Install conductors parallel with or at right angles to sides and back of enclosure. 

3.04 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

 
1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels. 
4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer. 

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 
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7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

9. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 
each end of cable. 

10. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry. 

D. Group connecting hardware for cables into separate logical fields. 

E. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and 
data communication cable from potential EMI sources, including electrical power lines 
and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 mm). 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 mm). 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 
mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 
mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 mm). 

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (76 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 mm). 

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches (127 mm). 
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3.05 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.06 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing 
at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar 
with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 
electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

 
3.07 TRANSMISSION SYSTEMS 
 

A. The SMS shall utilize the above LAN architecture to allow all of the Control Units to share 
data as well as to globalize alarms.  The Controller LAN shall be based upon a peer-to-
peer, token passing technique with a data speed of not less than 19.2 Kb.  Systems 
which require a "master" communications controller or network manager for the 
Controller LAN are not acceptable. 

 
B. To ensure high throughput, data transmission shall use "packetized" communization 

techniques, such that dozens of "messages" are contained in each "packet". 
 

C. The "turnaround time" for a global point to be received by any node, including operator 
stations, shall be less than three seconds. 

 
D. Fiber Optic Pathways: If required, fiber optic media shall be used between buildings for 

the Controller LANs.  Wherever the optical fiber enters or leaves the building, provide a 
fiber to hard copper interface device. The FOI shall regenerate data prior to transmitting 
this data to either the fiber or hard copper channels, so as not to result in the degradation 
of signal and to minimize the accumulation of errors between multiple FOIs.  The FOI 
shall include "jabber" protection, such that continuous data from a defective component 
will not destroy communications on the LAN.  Provide visual indication of receiving and 
transmitting data activity on the hardwired drop.  Provide visual indication of data 
transmission on the fiber media, jabber presence on fiber and hard copper channels, and 
bad signal quality on the hard copper channel. 

 
3.08 COMMUNICATIONS 
 

A. Utilize an established LAN or other communication standard to link all SMS equipment. 
 
B. Technique:  Token Passing network for Controller LAN, Polled for Small Point & 

Application Specific Controllers. 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  28 0730- 10 – Access Control System 

 
C. Configuration: A break in the communication path of the Controller LAN shall be 

announced as an alarm and shall automatically initiate a Controller LAN reconfiguration 
such that the resulting sections of the Controller LAN continue to function as separate 
LANs.  No loss of control shall result from such a break in the Controller LAN. 

 
D. Data corruption:  Check all data and retransmit if corruption has occurred.  Provide 

adequate buffering to ensure that important data is not lost.   
 

E. Commercial LAN:  Workstations on the Controller LAN may also reside on a higher tier 
"commercial" LAN.  This "commercial" LAN shall be based upon Ethernet, and comply 
with IEEE 802.3 standards.  Where a "commercial" LAN is implemented, it shall be 
possible to connect multiple Controller LANs together, with global data sharing across 
this commercial LAN.  

 
F. An operator at a workstation on the "commercial" LAN may connect to any other 

workstation on the "commercial" LAN as if the operator were sitting at the other 
workstation.  

 
G. Alarms and special event notices shall be routed to different workstations on the 

"commercial" LAN-based upon time of day, and day of the week.  
 

H. Operator password assignment shall be available on both a system-wide basis and a 
workstation by workstation basis. 

 
3.09 TESTING AND COMMISSIONING 
 

A. GENERAL 
 

1. The contractor shall perform all tests submitted in the “Test Procedure” section 
as outlined in the specification. 

2. Provide a program for the testing and commissioning procedure.  Use a qualified 
representative of the SMS supplier to co-ordinate testing and present at all tests 
and training courses and remain on-site until the SMS is fully operational. 

 
B. FACTORY TESTING 

 
1. Procedure:  Submit procedure for factory test at least two weeks prior to the test. 
2. Demonstration:  Demonstrate each control loop including all calculations and 

global functions.  Simulate analog values with potentiometers if required.  Allow 
for attendance by three  persons nominated by the Owner. 

3. After test:  Submit summary of results and necessary modifications. 
 

C. SITE TESTING AND COMMISSIONING 
 

1. Carry out the following: 
a. Testing and commissioning of all SMS panels separately before 

connecting to the network. 
b. Attendance at the testing of all equipment that interfaces to the SMS and 

confirmation of the operation of such equipment from the SMS interface 
terminals. 

c. Testing and calibration checks of all installed controllers, actuators and 
sensors by actual operation of the devices. 

d. Testing of all field wiring from terminals to field interface terminal strips. 
e. Testing and commissioning of all power supplies and batteries. 
f. Verification of communication to remote systems. 



Hillcrest Elementary Kitchen Remodel Ogden School District 
Ogden, Utah Ogden, Utah 
 

  28 0730- 11 – Access Control System 

g. Testing of the operation of each control point from the operator's 
workstation (if supplied) and verification of the status of all points and 
alarm functions on graphic displays. 

2. Demonstrate the following: 
a. Operation of each control loop. 
b. Calibration of sensors. 
c. Globally transferred information such as alarms. 
d. Detection and action of all alarm conditions. 
e. Communications with PC workstations. 
f. Time schedules and after-hours operation. 
g. Mapping of system points to operator's workstation(s). 
h. Operator's workstation software. 
i. Power fail re-start. 
j. Essential power mode operation. 
k. Fire mode of operation. 
l. Telecommunication facilities. 
 

D. FINAL ACCEPTANCE TEST:  
 

1. After the testing report and as built drawings have been approved by the 
customer's representative, the completed system shall be tested in the presence 
of the customer's representative. 

2. Acceptance of the system shall require a demonstration of the stability of the 
system. Should major equipment failure occur, the contractor shall replace or 
repair component (s). This test shall not start until the customer has obtained 30 
days beneficial use of the system. 

 
3.10 NOTICE OF COMPLETION 
 

A. When the final acceptance test described above has been satisfactorily completed, the 
contractor shall issue a letter of completion to the customer indicating the date of such 
completion. The notice of completion shall be recorded by the contractor upon receipt of 
the customer completion letter. This date of record shall be the start of the one year 
guarantee period. 

 
END OF SECTION 27 0730 
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SECTION 28 1600 
INTRUSION DETECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes intrusion detection with communication links to perform monitoring, alarm, and 
control functions. 

1.2 DEFINITIONS 

A. Control Unit: System component that monitors inputs and controls outputs through various 
circuits. 

B. Master Control Unit: System component that accepts inputs from other control units and may 
also perform control-unit functions. The unit has limited capacity for the number of protected 
zones and is installed at an unattended location or at a location where it is not the attendant's 
primary function to monitor the security system. 

C. Monitoring Station: Facility that receives signals and has personnel in attendance at all times to 
respond to signals. A central station is a monitoring station that is listed. 

D. Standard Intruder: A person who weighs 100 lb (45 kg) or less and whose height is 60 inches 
(1525 mm) or less; dressed in a long-sleeved shirt, slacks, and shoes. 

E. Standard-Intruder Movement: Any movement, such as walking, running, crawling, rolling, or 
jumping, of a "standard intruder" in a protected zone. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Detail assemblies of standard components that are custom assembled for 
specific application on this Project. 

1. Raceway Riser Diagrams: Detail raceway runs required for intrusion detection. Include 
designation of devices connected by raceway, raceway type and size, and type and size 
of wire and cable fill for each raceway run. 

2. UPS: Sizing calculations. 
3. Site and Floor Plans: Indicate final outlet and device locations, routing of raceways, and 

cables inside and outside the building. 
4. Master Control-Unit Console Layout: Show required artwork and device identification. 
5. Device Address List: Coordinate with final system programming. 
6. System Wiring Diagrams: Include system diagrams unique to Project. Show connections 

for all devices, components, and auxiliary equipment. Include diagrams for equipment 
and for system with all terminals and interconnections identified. 

7. Details of surge-protection devices and their installation. 
8. Sensor detection patterns and adjustment ranges. 
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C. Equipment and System Operation Description: Include method of operation and supervision of 
each component and each type of circuit. Show sequence of operations for manually and 
automatically initiated system or equipment inputs. Description must cover this specific Project; 
manufacturer's standard descriptions for generic systems are unacceptable. 

D. Samples: For units with factory-applied color finishes. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Intrusion Detection Devices: Furnish quantity equal to five percent of the number of units 
of each type installed, but no fewer than one of each type. 

2. Fuses: Three of each kind and size. 
3. Tool Kit: Provide six sets of tools for use with security fasteners, each packaged in a 

compartmented kit configured for easy handling and storage. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. An employer of workers, at least one of whom is a technician certified by the National 
Burglar & Fire Alarm Association. 

2. Manufacturer's authorized representative who is trained and approved for installation of 
units required for this Project. 

B. Testing Agency Qualifications: Member company of NETA or an NRTL. 

C. 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. 

D. Control Units, Devices, and Communications with Monitoring Station: Listed and labeled by a 
qualified testing agency for compliance with SIA CP-01. 

E. FM Global Compliance: FM-Approved and -labeled intrusion detection devices and equipment. 

F. Comply with NFPA 70. 
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1.8 PROJECT CONDITIONS 

A. Environmental Conditions: Capable of withstanding the following environmental conditions 
without mechanical or electrical damage or degradation of operating capability: 

1. Altitude: Sea level to 5000 feet (1524 m)]. 
2. Master Control Unit: Rated for continuous operation in an ambient of 60 to 85 deg F (16 

to 29 deg C) and a relative humidity of 20 to 80 percent, noncondensing. 
3. Interior, Controlled Environment: System components, except master control unit, 

installed in temperature-controlled interior environments shall be rated for continuous 
operation in ambients of 36 to 122 deg F (2 to 50 deg C)] dry bulb and 20 to 90 percent 
relative humidity, noncondensing. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer and Installer agree to 
repair or replace components of intrusion detection devices and equipment that fails in materials 
or workmanship within specified warranty period. 

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

PART 2 - PRODUCTS  

2.1 DOOR SWITCHES 

A. Manufacturers: 

1. DSC. 

PART 3 - EXECUTION 

3.1 SYSTEM INSTALLATION 

A. Comply with UL 681 and NFPA 731. 

3.2 PRECONSTRUCTION MEETING: 

A. Attend a Preconstruction Meeting with the Ogden School District to review installation standards 
prior to doing any work. 

3.3 WIRING METHODS 

A. Install cables in raceways and cable trays except within consoles, cabinets, desks, counters, 
and accessible lay-in tile accessible ceilings. Install cabling with horizontal and vertical cable 
guides in telecommunications spaces with terminating hardware and interconnection 
equipment. Where cables are routed in accessible lay-in tile suspended ceilings, secure and 
support cables with J-hooks a minimum of 8 inches (200 mm) above ceilings and not more than 
60 inches (1524 mm) apart; cable shall not be run through structural members or in contact with 
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pipes, ducts, or other potentially damaging items. Install cables in open ceilings (finished and 
unfinished) in raceways. Where raceways are installed in finished ceilings, paint raceways to 
match the color of the surrounding surface. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements in Section 260110 "Conduit Raceways.” Minimum raceway 

size is 3/4”. 
3. Comply with requirements in Section 260111 "Cable Trays." 

B. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii. 

2. Install lacing bars and distribution spools. 
3. Install conductors parallel with or at right angles to sides and back of enclosure. 

3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels. 
4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer. 

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

9. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 
each end of cable. 

10. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry. 

D. Group connecting hardware for cables into separate logical fields. 

E. Separation from EMI Sources: 
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1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and 
data communication cable from potential EMI sources, including electrical power lines 
and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 mm). 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 mm). 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 
mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 
mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 mm). 

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (76 

mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 mm). 

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches (127 mm). 

3.5 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems." 

1. Administration Class: 2. 
2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, 

connections, covers, and labels. 

B. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For 
fire-resistant plywood, do not paint over manufacturer's label. 
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C. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration, including optional identification requirements of this standard. 

D. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project. 

E. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications closets, 
backbone pathways and cables, entrance pathways and cables, terminal hardware and 
positions, horizontal cables, work areas and workstation terminal positions, grounding buses 
and pathways, and equipment grounding conductors.  Follow convention of TIA/EIA-606-A.  
Furnish electronic record of all drawings, in software and format selected by Owner.  Provide 
three (3) hard copies to owner.  Provide one (1) drawing in each equipment room and wiring 
closet and post in a prominent location.  Protect with rigid frame and clear plastic cover. 

F. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 

2. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips, and identify 
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as 
shown. 

b. Label each unit and field within distribution racks and frames. 

3. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 
each connector and each discrete unit of cable-terminating and connecting hardware. 

4. Meet with Ogden School District Security personnel and coordinate labeling requirements 
prior to installation. 

G. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 

3.7 GROUNDING 

A. Ground the master control unit and associated circuits; comply with IEEE 1100. Install a ground 
wire from main service ground to master control unit. 

B. Ground system components and conductor and cable shields to eliminate shock hazard and to 
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments. 

C. Signal Ground Terminal: Locate at main equipment rack or cabinet. Isolate from power system 
and equipment grounding. Provide 5-ohm ground. Measure, record, and report ground 
resistance. 

D. Install grounding electrodes of type, size, location, and quantity indicated. Comply with 
installation requirements in Section 260526 "Grounding and Bonding for Electrical Systems." 
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  28 1600- 7 – Intrusion Detection 

3.8 FIELD QUALITY CONTROL 

A. Pretesting: After installation, align, adjust, and balance system and perform complete pretesting 
to determine compliance of system with requirements in the Contract Documents. Correct 
deficiencies observed in pretesting. Replace malfunctioning or damaged items with new ones 
and retest until satisfactory performance and conditions are achieved. Prepare forms for 
systematic recording of acceptance test results. 

1. Report of Pretesting: After pretesting is complete, provide a letter certifying that 
installation is complete and fully operable; include names and titles of witnesses to 
preliminary tests. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: Comply with provisions in NFPA 731, Ch. 9, "Testing and Inspections." 

1. Inspection: Verify that units and controls are properly labeled and interconnecting wires 
and terminals are identified. 

2. Test Methods: Intrusion detection systems and other systems and equipment that are 
associated with detection and accessory equipment shall be tested according to Table 
"Test Methods" and Table "Test Methods of Initiating Devices." 

D. Documentation: Comply with provisions in NFPA 731, Ch. 4, "Documentation." 

E. Tag all equipment, stations, and other components for which tests have been satisfactorily 
completed. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain the intrusion detection system. Comply with documentation 
provisions in NFPA 731, Ch. 4, "Documentation and User Training." 

END OF SECTION 28 1600 

 


