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SECTION 08 71 00

DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY:

A. Section Includes: Finish Hardware for door openings, except as otherwise specified herein.

1. Door hardware for steel (hollow metal) doors.
2. Door hardware for aluminum doors.
3. Door hardware for wood doors.
4. Door hardware for other doors indicated.
5. Keyed cylinders as indicated.

B. Related Sections:

1. Division 6: Rough Carpentry.
2. Division 8: Aluminum Doors and Frames
3. Division 8: Hollow Metal Doors and Frames.
4. Division 8: Wood Doors.
5. Division 26 Electrical
6. Division 28: Electronic Security

C. References: Comply with applicable requirements of the following standards. Where these 
standards conflict with other specific requirements, the most restrictive shall govern. 

1. Builders Hardware Manufacturing Association (BHMA)
2. NFPA 101 Life Safety Code
3. NFPA 80  -Fire Doors and Windows
4. ANSI-A156.xx- Various Performance Standards for Finish Hardware
5. UL10C – Positive Pressure Fire Test of Door Assemblies
6. ANSI-A117.1 – Accessible and Usable Buildings and Facilities
7. DHI /ANSI A115.IG – Installation Guide for Doors and Hardware
8. ICC – International Building Code

D. Intent of Hardware Groups

1. Should items of hardware not definitely specified be required for completion of the Work, 
furnish such items of type and quality comparable to adjacent hardware and appropriate 
for service required.

2. Where items of hardware aren’t definitely or correctly specified, are required for 
completion of the Work, a written statement of such omission, error, or other discrepancy 
to be submitted to Architect, prior to date specified for receipt of bids for clarification by 
addendum; or, furnish such items in the type and quality established by this specification, 
and appropriate to the service intended.

E. Allowances

1. Refer to Division 1 for allowance amount and procedures.

F. Alternates

1. Refer to Division 1 for Alternates and procedures.
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1.2 SUBSTITUTIONS:

A. Comply with Division 1.

1.3 SUBMITTALS:

A. Comply with Division 1. 

B. Special Submittal Requirements: Combine submittals of this Section with Sections listed below 
to ensure the "design intent" of the system/assembly is understood and can be reviewed 
together.

C. Product Data: Manufacturer's specifications and technical data including the following:

1. Detailed specification of construction and fabrication.
2. Manufacturer's installation instructions.
3. Wiring diagrams for each electric product specified. Coordinate voltage with electrical 

before submitting.
4. Submit 6 copies of catalog cuts with hardware schedule. 
5. Provide 9001-Quality Management and 14001-Environmental Management for products 

listed in Materials Section 2.2

D. Shop Drawings - Hardware Schedule: Submit 6 complete reproducible copy of detailed 
hardware schedule in a vertical format.

1. List groups and suffixes in proper sequence.
2. Completely describe door and list architectural door number.
3. Manufacturer, product name, and catalog number.
4. Function, type, and style.
5. Size and finish of each item.
6. Mounting heights.
7. Explanation of abbreviations and symbols used within schedule.
8. Detailed wiring diagrams, specially developed for each opening, indicating all electric 

hardware, security equipment and access control equipment, and door and frame rough-
ins required for specific opening.

E. Templates: Submit templates and "reviewed Hardware Schedule" to door and frame supplier 
and others as applicable to enable proper and accurate sizing and locations of cutouts and 
reinforcing.

1. Templates, wiring diagrams and "reviewed Hardware Schedule" of electrical terms to 
electrical for coordination and verification of voltages and locations.

F. Samples: (If requested by the Architect)

1. 1 sample of Lever and Rose/Escutcheon design, (pair).
2. 3 samples of metal finishes

G. Contract Closeout Submittals: Comply with Division 1 including specific requirements indicated.

1. Operating and maintenance manuals: Submit 3 sets containing the following.

a. Complete information in care, maintenance, and adjustment, and data on repair 
and replacement parts, and information on preservation of finishes.

b. Catalog pages for each product.
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c. Name, address, and phone number of local representative for each manufacturer.
d. Parts list for each product.

2. Copy of final hardware schedule, edited to reflect, "As installed".
3. Copy of final keying schedule
4. As installed “Wiring Diagrams” for each piece of hardware connected to power, both low 

voltage and 110 volts.
5. One set of special tools required for maintenance and adjustment of hardware, including 

changing of cylinders.

1.4 QUALITY ASSURANCE

A. Comply with Division 1.

1. Statement of qualification for distributor and installers.
2. Statement of compliance with regulatory requirements and single source responsibility.
3. Distributor's Qualifications: Firm with 3 years experience in the distribution of commercial 

hardware.

a. Distributor to employ full time Architectural Hardware Consultants (AHC) for the 
purpose of scheduling and coordinating hardware and establishing keying 
schedule.

b. Hardware Schedule shall be prepared and signed by an AHC.

4. Installer's Qualifications: Firm with 3 years experienced in installation of similar hardware 
to that required for this Project, including specific requirements indicated.

5. Regulatory Label Requirements: Provide testing agency label or stamp on hardware for 
labeled openings.

a. Provide UL listed hardware for labeled and 20 minute openings in conformance 
with requirements for class of opening scheduled.

b. Underwriters Laboratories requirements have precedence over this specification 
where conflict exists.

6. Single Source Responsibility: Except where specified in hardware schedule, furnish 
products of only one manufacturer for each type of hardware.

B. Review Project for extent of finish hardware required to complete the Work. Where there is a 
conflict between these Specifications and the existing hardware, notify the Architect in writing 
and furnish hardware in compliance with the Specification unless otherwise directed in writing 
by the Architect.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packing and Shipping: Comply with Division 1.

1. Deliver products in original unopened packaging with legible manufacturer's identification.
2. Package hardware to prevent damage during transit and storage.
3. Mark hardware to correspond with "reviewed hardware schedule".
4. Deliver hardware to door and frame manufacturer upon request.

B. Storage and Protection: Comply with manufacturer's recommendations.
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1.6 PROJECT CONDITIONS:

A. Coordinate hardware with other work. Furnish hardware items of proper design for use on doors 
and frames of the thickness, profile, swing, security and similar requirements indicated, as 
necessary for the proper installation and function, regardless of omissions or conflicts in the 
information on the Contract Documents.

B. Review Shop Drawings for doors and entrances to confirm that adequate provisions will be 
made for the proper installation of hardware.

1.7 WARRANTY:

A. Refer to Conditions of the Contract

B. Manufacturer’s Warranty:

1. Closers: Ten years
2. Exit Devices: Five Years
3. Locksets & Cylinders: Three years
4. All other Hardware: Two years.

1.8 OWNER’S INSTRUCTION:

A. Instruct Owner’s personnel in operation and maintenance of hardware units.

1.9 MAINTENANCE:

A. Extra Service Materials: Deliver to Owner extra materials from same production run as products 
installed. Package products with protective covering and identify with descriptive labels. Comply 
with Division 1 Closeout Submittals Section.

1. Special Tools: Provide special wrenches and tools applicable to each different or special 
hardware component.

2. Maintenance Tools: Provide maintenance tools and accessories supplied by hardware 
component manufacturer.

3. Delivery, Storage and Protection: Comply with Owner’s requirements for delivery, storage 
and protection of extra service materials.

B. Maintenance Service: Submit for Owner’s consideration maintenance service agreement for 
electronic products installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS:

A. The following manufacturers are approved subject to compliance with requirements of the 
Contract Documents. Approval of manufacturers other than those listed shall be in accordance 
with Division 1.

Item: Manufacturer: Approved:
Hinges Stanley McKinney, Hager
Continuous Hinges Stanley ABH, Markar
Locksets & Cylinders Best Schlage
Exit Devices Precision Von Duprin  
Closers Stanley QDC LCN 4040
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Push/Pull Plates Trimco  
Push/Pull Bars Trimco  
Protection Plates Trimco  
Door Stops Trimco
Threshold & Gasketing National Guard

2.2 MATERIALS:

A. Hinges: Shall be Five Knuckle Ball bearing hinges

1. Template screw hole locations
2. Bearings are to be fully hardened. 
3. Bearing shell is to be consistent shape with barrel. 
4. Minimum of 2 permanently lubricated non-detachable bearings on standard weight hinge 

and 4 permanently lubricated bearing on heavy weight hinges.
5. Equip with easily seated, non-rising pins. 
6. Non Removable Pin screws shall be slotted stainless steel screws.
7. Hinges shall be full polished, front, back and barrel.
8. Hinge pin is to be fully plated.
9. Bearing assembly is to be installed after plating.  
10. Sufficient size to allow 180-degree swing of door
11. Furnish five knuckles with flush ball bearings
12. Provide hinge type as listed in schedule.
13. Furnish 3 hinges per leaf to 7 foot 6 inch height. Add one for each additional 30 inches in 

height or fraction thereof.
14. Tested and approved by BHMA for all applicable ANSI Standards for type, size, function 

and finish
15. UL10C listed for Fire rated doors.

B. Geared Continuous Hinges:

1. Tested and approved by BHMA for ANSI A156.26-1996 Grade 1
2. Anti-spinning through fastener
3. UL10C listed for 3 hour Fire rating
4. Non-handed
5. Lifetime warranty
6. Provide Fire Pins for 3-hour fire ratings
7. Sufficient size to permit door to swing 180 degrees

C. Cylindrical Type Locks and Latchsets:

1. Tested and approved by BHMA for ANSI A156.2, Series 4000, Operational Grade 1, 
Extra-Heavy Duty, and be UL10C listed.

2. Provide 9001-Quality Management and 14001-Environmental Management.
3. Fit modified ANSI A115.2 door preparation.
4. Locksets and cores to be of the same manufacturer to maintain complete lockset 

warranty
5. Locksets to have anti-rotational studs that are thru-bolted
6. Keyed lever shall not have exposed “keeper” hole
7. Each lever to have independent spring mechanism controlling it
8. 2-3/4 inch (70 mm) backset
9. 9/16 inch (14 mm) throw latchbolt
10. Provide sufficient curved strike lip to protect door trim
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11. Outside lever sleeve to be seamless, of one-piece construction made of a hardened steel 
alloy

12. Keyed lever to be removable only after core is removed, by authorized control key
13. Provide locksets with 7-pin removable and interchangeable core cylinders
14. Hub, side plate, shrouded rose, locking pin to be a one-piece casting with a shrouded 

locking lug.
15. Locksets outside locked lever must withstand minimum 1400 inch pounds of torque. In 

excess of that, a replaceable part will shear. Key from outside and inside lever will still 
operate lockset.

16. Core face must be the same finish as the lockset.
17. Functions and design as indicated in the hardware groups.

D. Mortise Deadbolt:
1. Tested and approved by ANSI A156.5, Operational Grade 1.
2. Provide 9001-Quality Management and 14001-Environmental Management.
3. Locksets and cores to be of the same manufacturer to maintain complete lockset 

warranty
4. 2-3/4 inch (70mm) backset
5. 1 inch throw deadbolt
6. Provide locksets with 7-pin core.

E. Exit Devices:

1. Exit devices to meet or exceed BHMA for ANSI 156.3, Grade 1. 
2. Exit devices to be tested and certified by UL or by a recognized independent laboratory 

for mechanical operational testing to 10 million cycles minimum with inspection 
confirming Grade 1 Loaded Forces have been maintained.

3. Exit devices chassis to be investment cast steel, zinc dichromate.
4. Exit devices to have stainless steel deadlocking ¾” through latch bolt.
5. Exit devices to be equipped with sound dampening on touchbar. 
6. Non-fire rated exit devices to have cylinder dogging.
7. Non-fire rated exit devices to have ¼” minimum turn hex key dogging.
8. Touchpad to be “T” style constructed of architectural metal with matching metal end caps.
9. Touchbar assembly on wide style exit devices to have a ¼” clearance to allow for vision 

frames. 
10. All exposed exit device components to be of architectural metals and “true” architectural 

finishes.
11. Provide strikes as required by application.
12. Fire exit hardware to conform to UL10C and UBC 7-2. UL tested for Accident Hazard.
13. The strike is to be black powder coated finish.
14. Exit devices to have field reversible handing.
15. Provide heavy duty vandal resistant lever trim with heavy duty investment cast stainless 

steel components and extra strength shock absorbing overload springs. Lever shall not 
require resetting.  Lever design to match locksets and latchsets.

16. Provide 9001-Quality Management and 14001-Environmental Management.
17. Vertical Latch Assemblies to have gravity operation, no springs.

F. Cylinders:

1. Provide the necessary cylinder housings, collars, rings & springs as recommended by the 
manufacturer for proper installation.

2. Provide the proper cylinder cams or tail piece as required to operate all locksets and 
other keyed hardware items listed in the hardware sets.

3. Coordinate and provide as required for related sections.
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G. Door Closers shall:

1. Tested and approved by BHMA for ANSI 156.4, Grade 1
2. UL10C certified
3. Provide 9001-Quality Management and 14001-Environmental Management. 
4. Closer shall have extra-duty arms and knuckles
5. Conform to ANSI 117.1
6. Maximum 2 7/16 inch case projection with non-ferrous cover
7. Separate adjusting valves for closing and latching speed, and backcheck
8. Provide adapter plates, shim spacers and blade stop spacers as required by frame and 

door conditions
9. Full rack and pinion type closer with 1½“ minimum bore
10. Mount closers on non-public side of door, unless otherwise noted in specification
11. Closers shall be non-handed, non-sized and multi-sized.

H. Door Stops: Provide a dome floor or wall stop for every opening as listed in the hardware sets.  

1. Wall stop and floor stop shall be wrought bronze, brass or stainless steel.
2. Provide fastener suitable for wall construction.
3. Coordinate reinforcement of walls where wall stop is specified. 
4. Provide dome stops where wall stops are not practical. Provide spacers or carpet riser for 

floor conditions encountered

I. Push Plates: Provide with four beveled edges ANSI J301, .050 thickness, size as indicated in 
hardware set. Furnish oval-head countersunk screws to match finish.

J. Pulls with plates: Provide with four beveled edges ANSI J301, .050 thickness Plate s with ANSI 
J401 Pull as listed in hardware set. Provide proper fasteners for door construction. 

K. Push Pull Bars: Provide ANSI J504, .1” Dia. Pull and push bar model and series as listed in 
hardware set. Provide proper fasteners for door construction.

L. Kickplates: Provide with four beveled edges ANSI J102, 10 inches high by width less 2 inches 
on single doors and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match 
finish.

M. Mop plates: Provide with four beveled edges ANSI J103, 6 inches high by width less 1 inch on 
single doors and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match 
finish.

N. Seals: All seals shall be finished to match adjacent frame color. Seals shall be furnished as 
listed in schedule. Material shall be UL listed for labeled openings.

O. Weatherstripping: Provide at head and jambs only those units where resilient or flexible seal 
strip is easily replaceable. Where bar-type weatherstrip is used with parallel arm mounted 
closers install weatherstrip first.    

1. Weatherstrip shall be resilient seal of (Neoprene, Polyurethane, Vinyl, Pile, Nylon Brush, 
Silicone)   

2. UL10C Positive Pressure rated seal set when required.  

P. Door Bottoms/Sweeps: Surface mounted or concealed door bottom where listed in the 
hardware sets. 
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1. Door seal shall be resilient seal of (Neoprene, Polyurethane, Nylon Brush, Silicone)   
2. UL10C Positive Pressure rated seal set when required.  

Q. Thresholds: Thresholds shall be aluminum beveled type with maximum height of ½” for 
conformance with ADA requirements. Furnish as specified and per details. Provide fasteners 
and screws suitable for floor conditions. 

R. Provide one wall mounted Telkee, Lund or MMF series key cabinet complete with hooks, index 
and tags to accommodate 50% expansion. Coordinate mounting location with architect.  

S. Silencers: Furnish silencers on all interior frames, 3 for single doors, 2 for pairs. Omit where any 
type of seals occur.

2.3 FINISH:

A. Designations used in Schedule of Finish Hardware - 3.05, and elsewhere to indicate hardware 
finishes are those listed in ANSI/BHMA A156.18 including coordination with traditional U.S. 
finishes shown by certain manufacturers for their products

B. Powder coat door closers to match other hardware, unless otherwise noted.

C. Aluminum items shall be finished to match predominant adjacent material. Seals to coordinate 
with frame color.

2.4 KEYS AND KEYING:

A. Provide keyed brass construction cores and keys during the construction period. Construction 
control and operating keys and core shall not be part of the Owner's permanent keying system 
or furnished in the same keyway (or key section) as the Owner's permanent keying system. 
Permanent cores and keys (prepared according to the accepted keying schedule) will be 
furnished to the Owner.

B. Cylinders, removable and interchangeable core system: Best CORMAX™ Patented 7-pin.

C. Permanent keys and cores: Stamped with the applicable key mark for identification. These 
visual key control marks or codes will not include the actual key cuts. Permanent keys will also 
be stamped "Do Not Duplicate."

D. Transmit Grand Masterkeys, Masterkeys and other Security keys to Owner by Registered Mail, 
return receipt requested.

E. Furnish keys in the following quantities:

1. 1 each Grand Masterkeys
2. 4 each Masterkeys
3. 3 each Change keys each keyed core
4. 10 each Construction masterkeys
5. 2 each Control keys
6. 2 each Construction Control keys

F. The Owner, or the Owner's agent, will install permanent cores and return the construction cores 
to the Hardware Supplier. Construction cores and keys remain the property of the Hardware 
Supplier.
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G. Keying Schedule: Arrange for a keying meeting, and programming meeting with Architect 
Owner and hardware supplier, and other involved parties to ensure locksets and locking 
hardware, are functionally correct and keying and programming complies with project 
requirements. Furnish 3 typed copies of keying and programming schedule to Architect.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of conditions: Examine doors, frames, related items and conditions under which 
Work is to be performed and identify conditions detrimental to proper and or timely completion.

1. Do not proceed until unsatisfactory conditions have been corrected.

3.2 HARDWARE LOCATIONS:

A. Mount hardware units at heights indicated in the following publications except as specifically 
indicated or required to comply with the governing regulations.

1. Recommended Locations for Builder’s Hardware for Standard Steel Doors and Frames, 
by the Door and Hardware Institute (DHI).

2. Recommended locations for Architectural Hardware for flush wood doors (DHI).

3. WDMA Industry Standard I.S.-1A-04, Industry Standard for Architectural wood flush 
doors.

3.3 INSTALLATION:

A. Install each hardware item per manufacturer's instructions and recommendations. Do not install 
surface mounted items until finishes have been completed on the substrate.  Set units level, 
plumb and true to line and location. Adjust and reinforce the attachment substrate as necessary 
for proper installation and operation.

B. Conform to local governing agency security ordinance.

C. Install Conforming to ICC/ANSI A117.1 Accessible and Usable Building and Facilities.

1. Adjust door closer sweep periods so that from the open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches from the latch, measured to the 
landing side of the door.

D. Installed hardware using the manufacturers fasteners provided. Drill and tap all screw holes 
located in metallic materials. Do not use “Riv-Nuts” or similar products.

3.4 FIELD QUALITY CONTROL AND FINAL ADJUSTMENT

A. Contractor/Installers, Field Services:  After installation is complete, contractor shall inspect the 
completed door openings on site to verify installation of hardware is complete and properly 
adjusted, in accordance with both the Contract Documents and final shop drawings.

1. Check and adjust closers to ensure proper operation.

2. Check latchset, lockset, and exit devices are properly installed and adjusted to ensure 
proper operation.
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a. Verify levers are free from binding.
b. Ensure latchbolts and dead bolts are engaged into strike and hardware is 

functioning.

3. Report findings, in writing, to architect indicating that all hardware is installed and 
functioning properly. Include recommendations outlining corrective actions for improperly 
functioning hardware if required.

3.5 SCHEDULE OF FINISH HARDWARE:

Manufacturer List

Code Name
BE Best Access Systems
NA National Guard
PR Precision
RU Rutherford Controls
SE SDC
SH Stanley Commercial Hardware
ST Stanley
TR Trimco

Option List

Code Description
CD CYLINDER DOGGING
S3 ANSI Strike Package
B4E BEVELED 4 EDGES - KICK PLATES
CSK COUNTER SINKING OF PLATES

Finish List 

Code Description
AL Aluminum
GRE GRE
626 Satin Chromium Plated
630 Satin Stainless Steel
652 Chromium Plated, Dull
689 Aluminum Painted
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Hardware Sets

SET #1 - Reception 
Typical Single Door Remote Access/Delayed Egress @ Entrance @ 30 Schools
Each to have: 

1 Continuous Hinge 662HD x EPT AL ST
1 Power Transfer EPT-12C 626 PR
1 Power Supply PS160 PR
1 Exit Device DE TDS 2103 x 1703A 630 PR
1 Rim Cylinder 12E-72 PATD 626 BE
1 Door Closer QDC119 689 SH
1 Floor Stop 1209 BLK TR
1 Kick Plate KO050 10" x 2" LDW B4E CSK 630 TR
1 Weatherstrip 160V Head & Jambs NA
1 Door Sweep 200 NA NA
1 Wiring Harness WH-50E PR
1 Door Position Switch MC-4 SE
1 Remote Switch 980 Momentray 630 RU
1 Electric Strike 0162 630 RU

System Operation: Entrance by remote switch at secretaries desk or by manual key overide from exterior. 
Door position switch to signal forced entry or door left ajar. Request to exit switch in exit bar allows for 
authorized egress, and shunts alarm upon egressing. System allows for free egress at all times by 
depressing push bar and egressing. 
Note: No keypad or exterior card access.

SET #2 - Reception 
Typical Pair Doors Remote Access/Delayed Egress @ Entrance @ 30 Schools
Each to have:

2 Continuous Hinge 662HD x EPT AL ST
1 Removable Mullion KR822 689 PR
2 Power Transfer EPT-12C 626 PR
1 Power Supply PS162 PR
1 Exit Device DE TDS 2103 x 1703A 630 PR
1 Exit Device DE TDS 2102 x 1702A 630 PR
2 Rim Cylinder 12E-72 PATD 626 BE
2 Door Closer QDC119 689 SH
2 Floor Stop 1209 BLK TR
2 Kick Plate KO050 10" x 2" LDW B4E CSK 630 TR
2 Weatherstrip 160V Head & Jambs NA
2 Door Sweep 200 NA NA
1 Astragal 125NA 2 Pc. NA
2 Wiring Harness WH-50E PR
2 Door Position Switch MC-4 SE
1 Remote Switch 980 Momentray 630 RU
1 Electric Strike 0162 630 RU

System Operation: Entrance by remote switch at secretaries desk, or by manual key overide from 
exterior. Door position switch to signal forced entry or door left ajar. Request to exit switch in exit bar 
allows for authorized egress, and shunts alarm upon egressing. System allows for free egress at all times 
by depressing push bar and egressing.
Note: No keypad or exterior card access.

END OF SECTION
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SECTION 26 02 00 - BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all 
Work herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If 
any departure from the Contract Drawings are deemed necessary by the Contractor, 
details of such departures and the reasons therefore, shall be submitted to the Architect 
for approval as soon as practicable.  No such departures shall be made without the prior 
written approval of the Architect.

1.02 SCOPE OF WORK

A. The Work included under this Contract consists of the furnishing and installation of all 
equipment and material necessary and required to form the complete and functioning 
systems in all of its various phases, all as shown on the accompanying Drawings and/or 
described in these Specifications.  The contractor shall review all pertinent drawings, 
including those of other contracts prior to commencement of Work.

B. This Division requires the furnishing and installing of all items Specified herein, indicated 
on the Drawings or reasonably inferred as necessary for safe and proper operation; 
including every article, device or accessory (whether or not specifically called for by item) 
reasonably necessary to facilitate each system's functioning as indicated by the design 
and the equipment specified.  Elements of the work include, but are not limited to, 
materials, labor, supervision, transportation, storage, equipment, utilities, all required 
permits, licenses and inspections.  All work performed under this Section shall be in 
accordance with the Project Manual, Drawings and Specifications and is subject to the 
terms and conditions of the Contract.

C. The approximate locations of Electrical items are indicated on the Drawings.  These 
Drawings are not intended to give complete and accurate details in regard to location of 
outlets, apparatus, etc.  Exact locations are to be determined by actual measurements at 
the building, and will in all cases be subject to the Review of the Owner or Engineer, who 
reserves the right to make any reasonable changes in the locations indicated without 
additional cost to the Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or 
items shown on Drawings but not specifically mentioned in the Specifications shall be 
installed by the Contractor under the appropriate section of work as if they were both 
specified and shown.

E. All discrepancies between the Contract Documents and actual job-site conditions shall be 
reported to the Owner or Engineer so that they will be resolved prior to the bidding, where 
this cannot be done at least 7 working days prior to bid; the greater or more costly of the 
discrepancy shall be bid.  All labor and materials required to perform the work described 
shall be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to 
furnish the Owner with a turn-key and fully operating system in cooperation with other 
trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent 



Secured Entrances for ECISD Elementary Schools
RO Engineering, PLLC

BASIC MATERIALS AND METHODS 26 02 00 - 2

of the Work involved; however, it is not intended to include each and every item required 
for the Work.  Anything omitted from the "Scope" but shown on the Drawings, or specified 
later, or necessary for a complete and functioning heating, ventilating and air conditioning 
system shall be considered a part of the overall "Scope".

H. The Contractor shall rough-in fixtures and equipment furnished by others from rough-in 
and placement drawings furnished by others.  The Contractor shall make final connection 
to fixtures and equipment furnished by others. 

I. Contractor shall participate in the commissioning process; including but not limited to 
meeting attendance, completion of checklists and participation in functional testing. 

1.03 RELATED SECTIONS

A. General Conditions

B. Supplementary Conditions

C. Division One

1.04 COOPERATION WITH TRADES:

A. Cooperation with trades of adjacent, related, or affected materials or operations shall be 
considered a part of this work in order to affect timely and accurate placing of work and 
bring together in proper and correct sequence, the work of such trades.

1.05 REFERENCES

A. National Electrical Code (NEC)

B. American Society for Testing and Materials (ASTM)

C. Underwriter's Laboratories, Inc. (UL)

D. Insulated Cable Engineer's Association (ICEA).

E. National Electrical Manufacturer's Association (NEMA).

F. Institute of Electrical and Electronic's Engineers (IEEE).

G. American National Standards Institute (ANSI).

H. National Fire Protection Association (NFPA).

I. International Energy Conservation Code (IECC).

1.06 COMPLETE FUNCTIONING OF WORK:

A. All work fairly implied as essential to the complete functioning of the electrical systems 
shown on the Drawings and Specifications shall be completed as part of the work of 
this Division unless specifically stated otherwise. It is the intention of the Drawings and 
Specifications to establish the types of the systems, but not set forth each item essential 
to the functioning of the system.  In case of doubt as to the work intended, or in the event 
of amplification or clarification thereof, the Contractor shall call upon the Architect for 

supplementary instructions, Drawings, etc.
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B. Contractor shall review all pertinent Drawings and adjust his work to all conditions shown 
there on.  Discrepancies between Plans, Specifications, and actual field conditions shall 
be brought to the prompt attention of the Architect.

1. Approximate location of transformers, feeders, branch circuits, outlets, lighting 
and power panels, outlets for special systems, etc., are indicated on the 
Drawings.  However, the Drawings, do not give complete and accurate detailed 
locations of such outlets, conduit runs, etc., and exact locations must be 
determined by actual field measurement.  Such locations will, at all times, be 
subject to the approval of the Architect.

2. Communicate with the Architect and secure his approval of any outlet (light 
fixture, receptacle, switch, etc.) location about which there may be the least 
question.  Outlets obviously placed in a location not suitable to the finished room 
or without specific approval, shall be removed and relocated when so directed by 
the Architect.  Location of light fixtures shall be coordinated with reflected ceiling 
plans.

C. Additional coordination with mechanical contractor may be required to allow adequate 
clearances of mechanical equipment, fixtures and associated appurtenances.  Contractor 
to notify Architect and Engineer of unresolved clearances, conflicts or equipment 
locations.

1.07 SCHEMATIC NATURE OF CONTRACT DOCUMENTS

A. The contract documents are schematic in nature in that they are only to establish scope 
and a minimum level of quality.  They are not to be used as actual working construction 
drawings.  The actual working construction drawings shall be the approved shop 
drawings.

1.08 CONTRACTOR’S QUALIFICATIONS

A. An approved contractor for the work under this division shall be:

1. A specialist in this field and have the personnel, experience, training, and skill, 
and the organization to provide a practical working system.

2. Able to furnish evidence of having contracted for and installed not less than 3 
systems of comparable size and type that have served their Owners satisfactorily 
for not less than 3 years.

3. Perform work by persons qualified to produce workmanship of specified quality. 
Persons performing electrical work shall be required to be licensed. Onsite 
supervision, journeyman shall have minimum of journeyman license. Helpers, 
apprentices shall have minimum of apprentice license.

1.09 DATE OF FINAL ACCEPTANCE

A. The date of final acceptance shall be the date of owner occupancy, or the date all punch 
list items have been completed or final payment has been received.  Refer to Division 
One for additional requirements.

B. The date of final acceptance shall be documented in writing and signed by the architect, 
owner and contractor.

1.10 DEFINITIONS AND SYMBOLS

A. General Explanation:  A substantial amount of construction and Specification language 
constitutes definitions for terms found in other Contract Documents, including Drawings 
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which must be recognized as diagrammatic and schematic in nature and not completely 
descriptive of requirements indicated thereon.  Certain terms used in Contract Documents 
are defined generally in this article, unless defined otherwise in Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or 
exclusive, but are general for work to the extent not stated more explicitly in another 
provision of the Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the 
Drawings, to other paragraphs or schedules in the Specifications and to similar means of 
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted", 
"Scheduled", "Specified" and  "Detailed" are used in lieu of "Indicated", it is for the 
purpose of helping the reader locate cross-reference material, and no limitation of location 
is intended except as specifically shown.

D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", 
"Accepted", and "Permitted" mean by the Architect or Engineer.  However, no such 
implied meaning will be interpreted to extend the Architect's or Engineer's responsibility 
into the Contractor's area of construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, 
requests for information, applications, inquiries, reports and claims by the Contractor the 
meaning of the term "Reviewed" will be held to limitations of Architect's and Engineer's 
responsibilities and duties as specified in the General and Supplemental Conditions.  In 
no case will "Reviewed" by Engineer be interpreted as a release of the Contractor from 
responsibility to fulfill the terms and requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean 
supply and deliver to the project site, ready for unloading, unpacking, assembly, 
installation, etc., as applicable in each instance.

G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe 
operations at the project site including unloading, unpacking, assembly, erection, placing, 
anchoring, applying, working to dimension, finishing, curing, protection, cleaning and 
similar operations, as applicable in each instance.

H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to 
mean "Furnish and Install", complete and ready for intended use, as applicable in each 
instance.

I. Installer:  Entity (person or firm) engaged by the Contractor or its subcontractor or 
Sub-contractor for performance of a particular unit of work at the project site, including 
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to 
dimension, finishing, curing, protection, cleaning and similar operations, as applicable in 
each instance.  It is a general requirement that such entities (Installers) be expert in the 
operations they are engaged to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated, 
requirements expressed imperatively are to be performed by the Contractor.  For clarity of 
reading at certain locations, contrasting subjective language is used to describe 
responsibilities that must be fulfilled indirectly by the Contractor, or when so noted by 
other identified installers or entities.

K. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or 
specified is intended as minimum quality level or quantity of work to be performed or 
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provided.  Except as otherwise specifically indicated, the actual work may either comply 
exactly with that minimum (within specified tolerances), or may exceed that minimum 
within reasonable tolerance limits.  In complying with requirements, indicated or 
scheduled numeric values are either minimums or maximums as noted or as appropriate 
for the context of the requirements. Refer instances of uncertainty to Owner or Engineer 
via a request for information (RFI) for decision before proceeding.

L. Abbreviations and Symbols:  The language of Specifications and other Contract 
Documents including Drawings is of an abbreviated type in certain instances, and implies 
words and meanings which will be appropriately interpreted.  Actual word abbreviations of 
a self explanatory nature have been included in text of Specifications and Drawings.  
Specific abbreviations and symbols have been established, principally for lengthy 
technical terminology and primarily in conjunction with coordination of Specification 
requirements with notations on Drawings and in Schedules.  These are frequently defined 
in Section at first instance of use or on a Legend and Symbol Drawing.  Trade and 
industry association names and titles of generally recognized industry standards are 
frequently abbreviated.  Singular words will be interpreted as plural and plural words will 
be interpreted as singular where applicable and where full context of Contract Documents 
so indicate.  Except as otherwise indicated, graphic symbols and abbreviations used on 
Drawings and in Specifications are those recognized in construction industry for indicated 
purposes.  Where not otherwise noted symbols and abbreviations are defined by 1993 
ASHRAE Fundamentals Handbook, chapter 34 "Abbreviations and Symbols", ASME and 
ASPE published standards.

1.11 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to the project properly identified with names, model numbers, types, 
grades, compliance labels, and other information needed for identification.

B. Deliver products to the project at such time as the project is ready to receive the 
equipment, pipe or duct properly protected from incidental damage and weather damage.

C. Damaged equipment shall be promptly removed from the site and new, undamaged 
equipment shall be installed in its place promptly with no additional charge to the Owner.

1.12 SUBMITTALS

A. Coordinate with Division 1 for submittal timetable requirements, unless noted otherwise 
within thirty (30) days after the Contract is awarded the Contractor shall submit a 
minimum of eight (8) complete bound sets of shop drawings and complete data covering 
each item of equipment or material.  The first submittal of each item requiring a submittal 
must be received by the Architect or Engineer within the above thirty day period.  The 
Architect or Engineer shall not be responsible for any delays or costs incurred due to 
excessive shop drawing review time for submittals received after the thirty (30) day time 
limit.  The Architect and Engineer will retain one (1) copy each of all shop drawings for 
their files. Where full size drawings are involved, submit one (1) print and one (1) 
reproducible sepia or vellum in lieu of eight (8) sets. All literature pertaining to an item 
subject to Shop Drawing submittal shall be submitted at one time.  A submittal shall not 
contain information from more than one Specification section, but may have a section 
subdivided into items or equipment as listed in each section.  The Contractor may elect to 
submit each item or type of equipment separately.  Each submittal shall include the 
following items enclosed in a suitable binder:

1. A cover sheet with the names and addresses of the Project, Architect, MEP 
Engineer, General Contractor and the Subcontractor making the submittal.  The 
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cover sheet shall also contain the section number covering the item or items 
submitted and the item nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. A list of variations page with a listing all variations, including unfurnished or 

additional required accessories, items or other features, between the submitted 
equipment and the specified equipment.  If there are no variations, then this page 
shall state "NO VARIATIONS".  Where variations affect the work of other 
Contractors, then the Contractor shall certify on this page that these variations 
have been fully coordinated with the affected Contractors and that all expenses 
associated with the variations will be paid by the submitting Contractor.  This 
page will be signed by the submitting Contractor.

4. Equipment information including manufacturer's name and designation, size, 
performance and capacity data as applicable.  All applicable Listings, Labels, 
Approvals and Standards shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted 
equipment will fit the space available with all required Code and maintenance 
clearances clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as 
required to demonstrate that the alternate or substituted product will fit in the 
space available.

6. Identification of each item of material or equipment matching that indicated on the 
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its 
conformance with the Drawings and Specifications.  Any options or special 
requirements or accessories shall be so indicated.  All applicable information 
shall be clearly indicated with arrows or another approved method.

8. Additional information as required in other Sections of this Division.
9. Certification by the General Contractor and Subcontractor that the material 

submitted is in accordance with the Drawings and Specifications, signed and 
dated in long hand.  Submittals that do not comply with the above requirements 
shall be returned to the Contractor and shall be marked "REVISE AND 

RESUBMIT".

B. Refer to Division 1 for additional information on shop drawings and submittals.

C. Equipment and materials submittals and shop drawings will be reviewed for compliance 
with design concept only.  It will be assumed that the submitting Contractor has verified 
that all items submitted can be installed in the space allotted.  Review of shop drawings 
and submittals shall not be considered as a verification or guarantee of measurements or 
building conditions.

D. Where shop drawings and submittals are marked "REVIEWED", the review of the 
submittal does not indicate that submittals have been checked in detail nor does it in any 
way relieve the Contractor from his responsibility to furnish material and perform work as 
required by the Contract Documents.

E. Shop drawings shall be reviewed and returned to the Contractor with one of the following 
categories indicated:

1. REVIEWED:  Contractor need take no further submittal action, shall include this 
submittal in the O&M manual and may order the equipment submitted on.

2. REVIEWED AS NOTED:  Contractor shall submit a letter verifying that required 
exceptions to the submittal have been received and complied with including 
additional accessories or coordination action as noted, and shall include this 
submittal and compliance letter in the O&M manual.  The contractor may order 
the equipment submitted on at the time of the returned submittal providing the 
Contractor complies with the exceptions noted.
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3. NOT APPROVED:  Contractor shall resubmit new submittal on material, 
equipment or method of installation when the alternate or substitute is not 
approved, the Contractor will automatically be required to furnish the product, 
material or method named in the Specifications and/or drawings. Contractor 
shall not order equipment that is not approved. Repetitive requests for 
substitutions will not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material, 
equipment or method of installation when the alternate or substitute is marked 
revise and resubmit, the Contractor will automatically be required to furnish the 
product, material or method named in the Specifications and/or provide as noted 
on previous shop drawings.  Contractor shall not order equipment marked revise 
and resubmit.  Repetitive requests for substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit 
submittal on material, equipment or method of installation. The Contractor’s 
stamp is required stating the submittal meets all conditions of the contract 
documents.  The stamp shall be signed by the General Contractor.  The submittal 
will not be reviewed if the stamp is not placed and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new 
submittal on material, equipment or method of installation when the alternate or 
substitute is marked manufacturer not as specified, the Contractor will 
automatically be required to furnish the product, material or method named in the 
specifications.  Contractor shall not order equipment where submittal is marked 
manufacturer not as specified.  Repetitive requests for substitutions will not be 
considered.

F. Materials and equipment which are purchased or installed without shop drawing review 
shall be at the risk of the Contractor and the cost for removal and replacement of such 
materials and equipment and related work which is judged unsatisfactory by the Owner or 
Engineer for any reason shall be at the expense of the Contractor.  The responsible 
Contractor shall remove the material and equipment noted above and replace with 
specified equipment or material at his own expense when directed in writing by the 
Architect or Engineer.

G. Shop Drawing Submittals shall be complete and checked prior to submission to the 
Engineer for review.

H. Furnish detailed shop drawings, descriptive literature, physical data and a specification 
critique for each section indicating "compliance" and/or "variations" for the following items:

Distribution Panelboards
Lighting and Appliance Panelboards
Wiring Gutters
Heavy Duty Disconnect Switches
Lighting Fixtures
Lighting Contactors
Time Clocks
Lighting Control System
Photocells
Wiring Devices and Plates
Conduit and Fittings
Wire
Switchboards

Harmonic Mitigating Type Transformers
Emergency Generator
Automatic Transfer Switches
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Sound Reinforcing System
Fire Alarm System
Surge Protection Device (SPD)

I. Refer to each specification section for additional requirements.

1.13 OPERATION AND MAINTENANCE MANUALS

A. Prepare maintenance manuals in accordance with Division 1 and in addition to the 
requirements specified in Division 1, include the following information for equipment 
items:

1. Description of function, normal operating characteristics and limitations, 
performance curves, engineering data and tests, and complete nomenclature and 
commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, shutdown, 
and emergency instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions.

4. Servicing instructions and lubrication charts and schedules.

1.14 COORDINATION DRAWINGS

A. Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major elements, 
components, and systems of mechanical equipment and materials in relationship with 
other systems, installations, and building components.  Indicate locations where space is 
limited for installation and access and where sequencing and coordination of installations 
are of importance to the efficient flow of the Work, including (but not necessarily limited 
to) the following:

1. Indicate the proposed locations of pipe, duct, equipment, and other materials.  
Include the following:
a. Wall and type locations.
b. Clearances for installing and maintaining insulation.
c. Locations of light fixtures and sprinkler heads.
d. Clearances for servicing and maintaining equipment, including tube 

removal, filter removal, and space for equipment disassembly required 
for periodic maintenance.

e. Equipment connections and support details.
f. Exterior wall and foundation penetrations.
g. Routing of storm and sanitary sewer piping.
h. Fire-rated wall and floor penetrations.
i. Sizes and location of required concrete pads and bases.
j. Valve stem movement.
k. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment 
into the building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, 
walls, and ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air 
distribution devices, light fixtures, communication systems components, and 
other ceiling-mounted items.
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B. This Contractor shall be responsible for coordination of all items that will affect the 
installation of the work of this Division.  This coordination shall include, but not be limited 
to:  voltage, ampacity, capacity, electrical and piping connections, space requirements, 
sequence of construction, building requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all necessary 
coordination has been completed and that the systems, products and equipment 
submitted can be installed in the building and will operate as specified and intended, in full 
coordination with all other Contractors and Subcontractors.

1.15 RECORD DRAWINGS

1. Maintain a continuous record during the course of construction of all changes and 
deviations in the work from the contract drawings.  Upon completion of the work, 
purchase a set of "Auto Positive Tracings" on vellum and make corrections as required to 
reflect the electrical systems as installed.  Location and size of all conduit shall be 
accurately shown to dimension.  Submit three prints of the tracings for approval.  Make 
corrections to tracings as directed and deliver "Auto Positive Tracings" to the Architect.  
Record drawings shall be furnished in addition to shop drawings.  Symbols on the Record 
drawings shall correspond to the identification symbols on the contract drawings and 
equipment identification plates and tags.

2. The Contractor shall maintain a set of clearly marked black line record "AS-BUILT" prints 
on the job site on which he shall mark all work details, alterations to meet site conditions 
and changes made by "Change Order" notices.  These shall be kept available for 
inspection by the Owner, Architect or Engineer at all times.

3. Refer to Division 1 for additional requirements concerning record drawings.  If the 
Contractor does not keep an accurate set of as-built drawings, the pay request may be 
altered or delayed at the request of the Architect.  Mark the drawings with a colored 
pencil. Delivery of as-built prints and reproducibles is a condition of final acceptance.

4. The record prints shall be updated on a daily basis and shall indicate accurate dimensions 
for all buried or concealed work, precise locations of all concealed pipe or duct, locations 
of all concealed valves, controls and devices and any deviations from the work shown on 
the Construction Documents which are required for coordination.  All dimensions shall 
include at least two dimensions to permanent structure points.

5. Submit three prints of the tracings for approval.  Make corrections to tracings as directed 
and delivered "Auto Positive Tracings" to the architect.  "As-Built" drawings shall be 
furnished in addition to shop drawings.

6. When the option described in paragraph F., above is not exercised then upon completion 
of the work, the Contractor shall transfer all marks from the submit a set of clear concise 
set of reproducible record "AS-BUILT" drawings and shall submit the reproducible 
drawings with corrections made by a competent draftsman and three (3) sets of black line 
prints to the Architect or Engineer for review prior to scheduling the final inspection at the 
completion of the work.  The reproducible record "AS-BUILT" drawings shall have the 
Engineers Name and Seal removed or blanked out and shall be clearly marked and 
signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS

DATE:
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(NAME OF GENERAL CONTRACTOR)

BY:_______________________________
(SIGNATURE)

(NAME OF SUBCONTRACTOR)

BY:_______________________________
 (SIGNATURE)

1.16 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating 
scheduled dates for completion of system installation and outlining tests to be performed 
and schedule date for each test.  This detailed completion and test schedule shall be 
submittal at least 90 days before the projected Project completion date.

B. Test result reporting forms shall be submitted for review no later than the date of the 
detailed schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review 
adequately in advance of completion of the Work to allow for remedial action as required 
to correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those 
items outlined in Section of Division 26.

1.17 MAINTENANCE MANUALS

A. Coordinate with Division 1 for maintenance manual requirements, unless noted otherwise 
bind together in “D ring type” binders by National model no. 79-883 or equal, binders shall 
be large enough to allow ¼” of spare capacity.  Three (3) sets of all approved shop 
drawing submittals, fabrication drawings, bulletins, maintenance instructions, operating 
instructions and parts exploded views and lists for each and every piece of equipment 
furnished under this Specification.  All sections shall be typed and indexed into sections 
and labeled for easy reference and shall utilize the individual specification section 
numbers shown in the Electrical Specifications as an organization guideline.  Bulletins 
containing information about equipment that is not installed on the project shall be 
properly marked up or stripped and reassembled.  All pertinent information required by 
the Owner for proper operation and maintenance of equipment supplied by Division 26 
shall be clearly and legibly set forth in memoranda that shall, likewise, be bound with 
bulletins.

B. Prepare maintenance manuals in accordance with Special Project Conditions, in addition 
to the requirements specified in Division 26, include the following information for 
equipment items:

1. Identifying names, name tags designations and locations for all equipment.
2. Fault Current calculations and Coordination Study.
3. Reviewed shop drawing submittals with exceptions noted compliance letter.
4. Fabrication drawings.
5. Equipment and device bulletins and data sheets clearly highlighted to show 

equipment installed on the project and including performance curves and data as 
applicable, i.e., description of function, normal operating characteristics and 
limitations, performance curves, engineering data and tests, and complete 
nomenclature and model numbers of replacement parts.
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6. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, shutdown, 
and emergency instructions; and summer and winter operating instructions.

7. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions, servicing instructions and lubrication charts and schedules.

8. Equipment name plate data.
9. Wiring diagrams.
10. Exploded parts views and parts lists for all equipment and devices.
11. Color coding charts for all painted equipment and conduit.
12. Location and listing of all spare parts and special keys and tools furnished to the 

Owner.
13. Furnish recommended lubrication schedule for all required lubrication points with 

listing of type and approximate amount of lubricant required.

C. Refer to Division 1 for additional information on Operating and Maintenance Manuals.

D. Operating and Maintenance Manuals shall be turned over to the Owner or Engineer a 
minimum of 14 working days prior to the beginning of the operator training period.

1.18 OPERATOR TRAINING 
 

A. The Contractor shall furnish the services of factory trained specialists to instruct the 
Owner's operating personnel.  The Owner's operator training shall include 12 hours of on 
site training in three 4 hour shifts.

 

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in 
triplicate, listing the subjects that will be covered in this instruction, and submit the outline 
for review by the Owner.  At the conclusion of the instruction period obtain the signature of 
each person being instructed on each copy of the reviewed outline to signify that he has a 
proper understanding of the operation and maintenance of the systems and resubmit the 
signed outlines. 

C. Refer to other Division 26 Sections for additional Operator Training requirements. 

1.19 SITE VISITATION

A. Visit the site of the proposed construction in order to fully understand the facilities, 
difficulties and restriction attending the execution of the work.  

B. Before submitting a bid, it will be necessary for each Contractor whose work is involved to 
visit the site and ascertain for himself the conditions to be met therein in installing his 
work and make due provision for same in his bid.  It will be assumed that this Contractor 
in submitting his bid has visited the premises and that his bid covers all work necessary to 
properly install the equipment shown.  Failure on the part of the Contractor to comply with 
this requirement shall not be considered justification for the omission or faulty installation 
of any work covered by these Specifications and Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations of 
utility services, and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into the 
confines indicated.

1.20 WARRANTY
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A. The undertaking of the work described in this Division shall be considered equivalent to 
the issuance, as part of this work, of a specific guarantee extending one year beyond the 
date of completion of work and acceptance by Owner, against defects in materials and 
workmanship.  Materials, appliances and labor necessary to effect repairs and 
replacement so as to maintain said work in good functioning order shall be provided as 
required.  Replacements necessitated by normal wear in use or by Owner's abuse are not 
included under this guarantee.

B. All normal and extended warranties shall include parts, labor, miscellaneous materials, 
travel time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts, filters 
and any expenses related to service call required to diagnose warranty problems. 

1.21 TRANSFER OF ELECTRONIC FILES

A. Project documents are not intended or represented to be suitable for reuse by 
Architect/Owner or others on extensions of this project or on any other project.  Any such 
reuse or modification without written verification or adaptation by Engineer, as appropriate 
for the specific purpose intended, will be at Architect/Owner’s risk and without liability or 
legal exposure to Engineer or its consultants from all claims, damages, losses and 
expense, including attorney’s fees arising out of or resulting thereof.

B. Because data stored in electric media format can deteriorate or be modified inadvertently, 
or otherwise without authorization of the data’s creator, the party receiving the electronic 
files agrees that it will perform acceptance tests or procedures within sixty (60) days of 
receipt, after which time the receiving party shall be deemed to have accepted the data 
thus transferred to be acceptable.  Any errors detected within the sixty (60) day 
acceptance period will be corrected by the party delivering the electronic files.  Engineer is 
not responsible for maintaining documents stored in electronic media format after 
acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no 
representations as to the long term compatibility, usability or readability of documents 
resulting from the use of software application packages, operating systems, or computer 
hardware differing from those used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal 
exposure to Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of 
Texas law for persons other than the Architect of record to revise the Architectural 
drawings without the Architect’s written consent.

It is agreed that “MEP” hard copy or computer-generated documents will not be issued to 
any other party except directly to the Architect/Owner.  The contract documents are 
contractually copyrighted and cannot be used for any other project or purpose except as 
specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and 
Owner.

If the client, Architect/Owner, or developer of the project requires electronic media for 
“record purposes”, then an AutoCAD based compact disc (“CD”) will be prepared.  The 
“CD” will be submitted with all title block references intact and will be formatted in a “plot” 
format to permit the end user to only view and plot the drawings.  Revisions will not be 
permitted in this configuration.
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F. At the Architect/Owner’s request, Engineer will prepare one “CD” of electronic media to 
assist the contractor in the preparation of submittals.  The Engineer will prepare and 
submit the “CD” to the Architect/Owner for distribution to the contractor.  All copies of the 
“CD” will be reproduced for a cost of reproduction fee of Five Hundred Dollars ($500.00) 
per “CD”.

The “CD” will be prepared and all title blocks, names and dates will be removed.  The 
“CD” will be prepared in a “.dwg” format to permit the end user to revise the drawings.

G. This Five Hundred Dollars ($500.00) per “CD” cost of reproduction will be paid directly 
from the Contractor to the Engineer.  The “CD” will be prepared only after receipt of the 
Five Hundred Dollars ($500.00).  The Five Hundred Dollars ($500.00) per “CD” cost of 
reproduction is to only recover the cost of the manhours necessary to reproduce the 
documents.  It is not a contractual agreement between the Contractor and Engineer to 
provide any engineering services, nor any other service.

PART 2 - PRODUCTS

2.01 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract 
documents to establish types of equipment and standards of quality.  Where more than 
one manufacturer is named for a specific item of equipment, only one of the specified 
manufacturers will be considered for approval.  Where only one manufacturer is 
mentioned with the phrase "or approved equal", Contractor may submit an alternate 
manufacturer for consideration, provided the following conditions are met:

1. Submit alternate equipment with complete descriptive data in shop drawing form.  
Provide sample of equipment upon request for review by Architect.  Samples will 
be returned if requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction 
and performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days 
prior to bid date for approval.

B. The Architect and Engineer shall be the sole judge of quality and equivalence of 
equipment, materials and methods.

2.02 All materials and products used on this project shall be listed by Underwriters' Laboratories.

2.03 ACCESS DOORS

A. Wherever access is required in walls or ceilings to concealed junction boxes, pull boxes, 
equipment, etc., installed under this Division, furnish a hinged access door and frame with 
flush latch handle to another Division for installation.  Doors shall be as follows:

1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces:  Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.04 EQUIPMENT PADS

A. Unless noted otherwise 4" high concrete pads for floor mounted equipment shall be 
installed under Division 3.  Pads shall conform to the shape of the equipment with a 
minimum of 3" margin at equipment supports.  Top and sides of pads shall be troweled to 
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a smooth finish, equal to floor.  External corners shall be bullnosed to a 3/4" radius, 
unless shown otherwise.

2.05 ESCUTCHEONS

A. Provide heavy chrome or nickel plated plates, of approved pattern, on conduit passing 
through walls, floors and ceilings in finished areas.  Where conduit passes through a 
sleeve, no point of the conduit shall touch the building construction.  Caulk around such 
conduit with sufficient layers of two hour rated firesafing by Thermafiber 4.0 P.C.F. 
density, U.S.G. fire test 4/11/78 and seal off openings between conduit and sleeves with 
non-hardening mastic prior to application of escutcheon plate. Escutcheons shall be 
Gravler Sure-Lock, or approved equal.

2.06 SPACE LIMITATIONS

A. Equipment shall be chosen which shall properly fit into the physical space provided and 
shown on the drawings, allowing ample room for access, servicing, removal and 
replacement of parts, etc.  Adequate space shall be allowed for clearances in accordance 
with Code requirements.  Physical dimensions and arrangement of equipment shall be 
subject to the approval of the Architect.

2.07 PAINTING

A. All factory assembled equipment for electrical work, except light fixtures, that normally is 
delivered with a factory applied finish shall be delivered with a hard surface factory applied 
finish such as baked-on machinery enamel which will not require additional field painting.  
The finish shall consist of not less than 2 coats of medium gray color paint USA No. 61 
Munsell Notation 8-3G, 6. 10/0.54 enamel.  This Contractor shall protect this finish from 
damage due to construction operations until acceptance of the building.  He shall be 
responsible for satisfactorily restoring any such finishes or replacing equipment that 
becomes stained or damaged.

2.08 ELECTRICAL SYSTEM IDENTIFICATION

A. Conduit Systems:  Provide adequate marking of major conduit which is exposed or 
concealed in accessible spaces to distinguish each run as either a power or 
signal/communication conduit.  Except as otherwise indicated, use orange banding with 
black lettering.  Provide self-adhesive or snap-on type plastic markers.  Indicate voltage 
for that raceway.  Locate markers at ends of conduit runs, on pull boxes, on junction 
boxes, near switches and other control devices, near items of equipment served by the 
conductors, at points where conduit passes through walls or floors, or enters non-
accessible construction and at spacings of not more than 50 feet along each run of 
conduit.  Switch-leg conduit and short branches for power connections do not have to be 
marked, except where conduit is larger than ¾ inch.  Branch circuit conduits, junction 
boxes and pull boxes shall be marked with a permanent marker indicating panel name 
and branch circuit numbers.

B. Underground Cable Identification:  Bury a continuous, preprinted, bright colored plastic 
ribbon cable marker with each underground cable (or group of cables), regardless of 
whether conductors are in conduit, duct bank, or direct buried.  Locate each directly over 
cables, 6 to 8 inches below finished grade.

C. Identification of Equipment:

1. All major equipment shall have a manufacturer’s label identifying the 
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manufacturer’s address, equipment model and serial numbers, equipment size, 
and other pertinent data.  Care shall be taken not to obliterate this nameplate in 
any way.

2. A black-white-black laminated plastic engraved identifying nameplate shall be 
secured by stainless steel screws to each automatic transfer switch, switchboard, 
distribution panel, motor control center, motor starter panels and panelboards.
a. Identifying nameplates shall have ¼ inch high engraved letters and shall 

contain the following information:
1) Name
2) Voltage
3) Phase
4) “3” or “4” wire, and
5) Where it is fed from.

b. An example of a panelboard nameplate is:
Center Panel – 1HB 
480/277 volt, 3 phase, 4 wire
Center Fed from DP2 

c. An example of an automatic transfer switch nameplate is:
Center ATS #2 
480/277 volt, 3 phase, 4 wire, 4 pole
Center Fed from MSB and DPE

3. Each feeder device in a switchboard, distribution panel, and motor control center 
device shall have a nameplate showing the load served in ½ inch high engraved 
letters.

4. A black-white-black laminated plastic engraved identifying nameplate shall be 
secured by screws to each safety switch, disconnect switch, individual motor 
starter, enclosed circuit breaker, wireway, and terminal cabinet.
a. Identifying nameplates shall have ¼ inch high engraved letters and shall 

indicate the equipment served.
b. An example if a disconnect switch is:  AHU-1.

5. Cardholders and directory cards shall be furnished for circuit identification in 
panelboards.  Cardholder shall be located on inside of panel door and shall be in 
a metal frame with clear plastic front.  Circuit lists shall be typewritten.  Circuit 
descriptions shall include location and name of each item of equipment served.  
Spares and spaces shall be written in erasable pencil for future use.  Circuit 
directory shall show the room served by each circuit.  The final graphs/signage 
room numbers shall be used.  Do not use Architectural numbering on plans.

6. Prohibited Markings:  Markings which are intended to identify the manufacturer, 
vendor, or other source from which the material has been obtained are prohibited 
for installation within public, tenant, or common areas within the project.  Also, 
prohibited are materials or devices which bear evidence that markings or 
insignias have been removed. Certification, testing (example, Underwriters’ 
Laboratories, Inc.), and approval labels are exceptions to this requirement.

7. Warning Signs:  Provide warning signs where there is hazardous exposure 
associated with access to or operation of electrical facilities.  Provide text of 
sufficient clarity and lettering of sufficient size to convey adequate information at 
each location; mount permanently in an appropriate and effective location.  
Comply with recognized industry standards for color and design.

8. Operational Tags:  Where needed for proper and adequate information on 
operation and maintenance of electrical system, provide tags of plasticized card 
stock, either preprinted or hand printed.  Tags shall convey the message, 
example:  “DO NOT OPEN THIS SWITCH WHEN BURNER IS OPERATING.”

PART 3 - EXECUTION

3.01 EXCAVATING AND BACKFILLING
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A. Trenching and backfilling and other earthwork operations required to install the facilities 
specified herein shall conform to the applicable requirements of Division 2 (95% of 
maximum standard density).  Where trenching or excavation is required in improved 
areas, the backfill shall be compacted to a condition equal to that of adjacent undisturbed 
earth and the surface of the area restored to the condition existing prior to trenching or 
excavating operations.  Provide a minimum of 3” of sand underneath all conduits.  The 
plans indicate information pertaining to surface and sub-surface obstructions; however, 
this information is not guaranteed.  Should obstructions be encountered whether or not 
shown, the Contractor shall alter routing of new work, reroute existing lines, remove 
obstructions where permitted, or otherwise perform whatever work is necessary to satisfy 
the purpose of new work and leave existing surfaces and structures in a satisfactory and 
serviceable condition.  All work shall comply with OSHA Standards.

3.02 WORKMANSHIP AND CONCEALMENT

A. The work of this Section shall be performed by workman skilled in their trade.  Installation 
shall be consistent in completeness whether concealed or exposed.  Each item of 
electrical work shall be concealed in walls, chases, under floors and above ceilings 
except:

1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.03 SLEEVES, CUTTING AND PATCHING

A. This section shall be responsible for placing sleeves for all conduit passing through walls, 
partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade walls shall 
use water-tight fitting manufactured by O.Z. Gedey.

B. All cutting and patching will be done under another Division, but this Section will be 
responsible for timely performance of this work and layout of holes and setting sleeves.

C. All un-used sleeves shall be sealed with 2 hour UL approved fire sealant manufactured by 
“3M” or approved equal.

D. Refer to 26 05 33 for additional requirements.

3.04 ELECTRICAL GEAR

A. Install all electrical equipment in accordance with the National Electrical Code and as 
shown on the drawings.

B. Lighting contractors, time clocks, disconnect switches, etc. mounted in 
mechanical/electrical rooms shall be mounted at a working height not requiring a ladder, 
when wall space is available.  Installation of these devices at greater elevations shall be 
approved by the Engineer.  Contractor shall provide a coordination sketch of each 
mechanical/electrical room noting locations and mounting heights of all electrical 
devices(note bottom and top elevations) shown to be installed.  Sketches shall be 
provided to the Engineer for review and the general contractor for coordination with other 
trades working in these rooms.

3.05 CLEANING

A. Clean lighting fixtures and equipment.
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B. Touch-up and refinish scratches and marred surfaces on panels, switches, starters, and 
transformers.

3.06 TESTS AND INSPECTIONS

A. Tests and inspection requirements shall be coordinated with Division I.

B. Date for final acceptance test shall be sufficiently in advance of completion date of 
contract to permit alterations or adjustments necessary to achieve proper functioning of 
equipment prior to contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or 
adjusted as determined to be necessary by final acceptance test.  No resultant delay or 
consumption of time as a result of such necessary re-test beyond contract completion 
date shall relieve Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and 
separately, as may be required to determine satisfactory operation.  Demonstrate 
equipment to operate in accordance with requirements of these specifications.  Perform 
tests in the presence of Architect.  Furnish instruments and personnel required for tests.

E. Final Inspection:

1. At the time designated by the Architect, the entire system shall be inspected by 
the Architect and Engineer. The contractor or his representative shall be present 
at this inspection.

2. Panelboards, switches, fixtures, etc., shall be cleaned and in operating condition.
3. Certificates and documents required hereinbefore shall be in order and presented 

to the Architect prior to inspection.
4. Panel covers, junction box covers, etc., shall be removed for visual inspection of 

the wire, bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or 
corrected in order to comply with these specifications and the drawings shall be 
accomplished without delay.

F. The contractor shall provide a thermographic test using an independent testing laboratory 
using an infrared scanning device.  This test shall include but not limited to all 
switchboards, distribution panelboards, panelboards, automatic transfer switches and 
other electrical distribution devices.  This test shall be conducted to locate high 
temperature levels.  This test shall be conducted between 3 to 8 months after occupancy, 
but not beyond the one year warranty period.  Submit test to the architect and engineer 
using test reporting forms.  All unacceptable conditions shall be corrected prior to the end 
of the warranty period.

END OF SECTION 26 02 00
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SECTION 26 05 19 - WIRE, CABLE AND RELATED MATERIALS

PART 1 - GENERAL

1.01 SCOPE

A. Provide 600 volt building wire, cable and connectors and 300 volt wire, cable and 
connectors.

B. WORK INCLUDED:  Include the following Work in addition to items normally part of this 
Section.

1. Wiring for lighting and power.
2. Automatic Control Wiring.
3. Connection of equipment shown.

C. WORK SPECIFIED ELSEWHERE:

1. Heating, ventilating, and air conditioning equipment.
2. Structured cabling system.
3. Coaxial cables

1.02 STANDARDS

A. UL83

B. ASTM B-3

C. All wire cable and connectors shall be UL approved.

1.03 ACCEPTABLE MANUFACTURERS

A. 600 VOLT WIRE AND CABLE

1. Southwire
2. Encore
3. Cerro
4. Tyco Thermal Controls

B. 300 VOLT WIRE AND CABLE

1. Westpenn
2. Beldon
3. Alpha
4. Tappan - Southwire

C. FLEXIBLE CABLE SYSTEMS

1. AFC Modular Cable Systems

D. CONNECTORS

1. AMP - TYCO
2. Burndy
3. Ideal
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4. 3M
5. O.Z. Gedney
6. Thomas & Betts

1.04 SUBMITTALS

A. Shop drawings shall include, but not limited to:

1. Cutsheets of wire, cable and connectors to indicate the performance, fabrication 
procedures, product variations, and accessories.

1.05 REQUIREMENTS OF REGULATORY AGENCIES WORK IN ACCORDANCE WITH:

A. National Electrical Code.

B. Local, municipal, or state codes that have jurisdiction.

PART 2 - PRODUCTS

2.01 WIRING

A. All wire shall be new and continuous without weld, splice, or joints throughout its length.  It 
must be uniform in cross-section, free from flaws, scales and other imperfections.

B. WIRE MATERIAL:  Soft drawn, annealed, 98% pure copper, with tin coating. Aluminum 
wiring is not acceptable.  

C. TYPES:

1. Provide type [“THHN/THWN”] insulation for all buried feeders and service 
entrance conductors.

2. Provide type “THHN/THWN” insulation for all branch circuits and above grade 
feeders.

3. All wire No. 8 and larger shall be stranded.  All wire No. 10 and smaller shall be 
stranded or solid.  

4. Provide type "XHHW" or other 90 degrees insulation wiring for branch circuit 
wiring installed through continuous rows of fluorescent fixture bodies.

5. All 300-volt cable including but not limited to telephone, fire alarm, data, CATV 
and security shall be UL listed for use in return air plenums.

D. CONDUCTOR SIZES

1. Feeder conductors shall be sized for a maximum of 2% drop in rated voltage at 
scheduled load.

2. Branch circuit conductors shall be sized for a maximum 3% drop in the rated 
voltage to the longest outlet on the circuit.

3. Minimum wire shall be No. 12, unless otherwise shown on Drawings or required 
by Code.

  
E. COLOR CODING:  No. 6 or larger shall use tape for color coding.  No. 8 and smaller wire 

shall be color coded in accordance with the governing authority requirements or as 
follows:

120/208 VOLT 277/480 VOLT 120/240 VOLT
NEUTRAL:  White Neutral:  Gray Neutral:  White
PHASE A:  Black Phase A:  Brown Phase A:  Black
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PHASE B:  Red Phase B:  Purple Phase B:  Orange
PHASE C:  Blue Phase C:  Yellow Phase C:  Blue
GROUND:   Green Ground:   Green Ground:   Green

2.02 GROUNDING

Permanently connect all conduit work, motors, starters, and other electrical equipment to 
grounding system in accordance with the National Electrical Code.

2.03 METAL CLAD CABLE - TYPE MC 

At the contractor’s option, metal clad cable (MC) may be used if approved by the authority having 
jurisdiction.  The cable shall contain an insulated green grounding conductor (3 wire) and shall be 
the same size as the phase conductor.  Conductors shall be solid copper and the armor shall be 
flexible galvanized steel.

2.03 ARMORED CABLE - TYPE AC

At the contractor’s option, armored cable (BX) may be used if approved by the authority having 
jurisdiction.  The cable shall contain an insulated green grounding conductor (3 wire) and shall be 
the same size as the phase conductor.  Conductors shall be solid copper.

PART 3 - EXECUTION

3.01 WIRE

A. Do not pull wire into conduit until Work of an injurious nature is completed.  Where two or 
more circuits run to a single outlet box, each circuit shall be properly tagged. Wyreze or 
approved equal may be used as a lubricant where necessary.

B. Splices shall be fully made up in outlet boxes with compression crimp-on type splice 
connectors.

C. Joints and splices will not be permitted in service entrance or in feeders.  Joints in branch 
circuits will be permitted where branch circuits divide, and then shall consist of one 
through-circuit to which the branch shall be spliced.  Joints shall not be left for the fixture 
hanger to make.  Connect joints and splices with Buchanan Series "2000" solderless 
connectors complete with insulating caps or properly sized wire nuts.

D. All stranded conductors shall be furnished with lugs or connectors.

E. Connectors furnished with circuit breakers or switches shall be suitable for copper wire 
termination.

F. “Sta-Cons” shall be used to terminate stranded conductors on all switches and 
receptacles.

[SELECT FOR SPECIFIC JOBS ONLY - CONSULT YOUR PROJECT MANAGER]

G. Metal Clad Cable - Type MC

1. Metal clad cable shall not be used for homeruns.  Metal clad cable shall only be 
used for branch circuit drops from ceiling mounted junction boxes to outlets and 
for horizontal runs in a common wall from outlet to outlet.  Do not route to outlets 
to adjacent walls.  Metal clad cable may be looped from outlet to outlet in areas 
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where non-accessible ceilings are used.  Metal clad cable shall only be used in 
air-conditioned areas and shall not be run exposed.

2. Metal clad cable shall be UL approved connectors and shall be used and installed 
per Article 334 of the National Electrical Code.  The cable shall be supported at 
intervals not exceeding 6 feet and within 12 inches of every box.

3. Provide anti-short bushing at cable ends.
4. Refer to electrical details for additional information and restrictions.
5. Metal clad cable shall not be installed in concrete.

G. Armored Cable - Type AC    

1. Armored cable shall not be used for homeruns.  Armored cable shall only be used 
for branch circuit drops from ceiling mounted junction boxes to outlets and for 
horizontal runs in a common wall from outlet to outlet.  Do not route to outlets to 
adjacent walls.  AC cable may be looped from outlet to outlet in areas where non-
accessible ceilings are used.

2. Armored cable shall be UL approved connectors and shall be used and installed 
per Article 333 of the National Electrical Code.  The cable shall be supported at 
intervals not exceeding 4-1/2 feet and within 12 inches of every box.

H. All stranded #10 and small conductors shall be terminated with an approved solderless 
terminal if the device or light fixture does not have provisions for clamp type securing of 
the conductor.

I. The jacket for all travelers used on 3-way and 4-way switches shall be pink.

3.02 BALANCING SYSTEM

The load on each distribution and lighting panel shall be balanced to within 10% by proper 
arrangement of branch circuits on the different phase legs.  Provide written documentation 
showing results.  Submit with O & M manuals.

3.03 LOW VOLTAGE WIRING

A. Low voltage wiring shall be plenum rated.  All wiring in mechanical rooms, electrical 
rooms, drywall ceiling, inaccessible areas, underground, plaster ceiling, inside concealed 
walls areas exposed to occupant view, and other areas subject to physical damage shall 
be run in conduit.

B. Low voltage wiring shall be routed in separate raceways from power wiring systems.

C. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor slabs 
and beams, for the passage of wiring.  Sleeves should be set in place a sufficient time 
ahead of the concrete work so as not to delay the work.  Sleeves shall be rigid galvanized 
steel.

3.04 CABLE SUPPORTS

A. Provide cable supports in all vertical raceways in accordance with Article 300-19 of the 
NEC.

3.05 DEFECTS

A. Defects shall include, but are not to limited to, the following:

1. Tripping circuit breakers under normal operation.
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2. Improperly connected equipment.
3. Damaged, torn, or skinned insulation.

END OF SECTION
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SECTION 26 05 26 - GROUNDING

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all 
work herein.

1.02 SCOPE

A. WORK COMBINED WITH OTHER SECTIONS:  Combine the work specified herein with 
the following Sections to form a single responsibility for the Work:

1. Electrical.
2. Basic materials and methods.

B. Provide electrical service, equipment and wiring device grounding as shown, scheduled 
and as specified.

C. The types of grounding include, but not limited to, the grounding bonding of all equipment 
devices, building steel piping, and as required by the National Electrical Code, Local 
Inspection Department and Power Company.

1.03 STANDARDS

A. NATIONAL ELECTRICAL CODE (NFPA-70)

B. Local municipal and State codes that have jurisdiction.

C. NECA

1.04 ACCEPTABLE MANUFACTURES

A. Provide grounding products manufactured by Copperweld and Cadweld.

1.05 SUBMITTALS

A. Shop drawings shall include, but not limited to the following:

1. Cut sheets of ground rods, clamps and connectors.
2. Grounding system diagram.

PART 2 - PRODUCTS

A. GENERAL:  Provide all materials required to construct a complete grounded electrical 
system.

B. GROUND RODS:  Ground rods shall be 3/4" inch diameter by 10 feet long construction 
with copper jacket and a steel core.

C. CLAMPS:  Ground clamps shall be copper except for steel or iron pipes in which the 
clamps shall be galvanized iron.

D. CONDUCTORS:  Conductors shall be connected by means of an approved pressure 
connector or clamp.
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PART 3 - EXECUTION

3.01 INSTALLATION

A. GENERAL:  Install grounding system as shown and specified to ensure a properly 
grounded system.

B. SERVICE ENTRANCE GROUNDING SYSTEM:  Provide a main bonding jumper between 
the neutral and ground bus of each switchboard.  Route a separate grounding electrode 

conductor in conduit from each [main gutter] to the ground rod grid, incoming cold water 

piping system, [and to the "lightning protection system" (250 - 106 of NEC) under 

ground bonding loop].  Provide a bonding jumper around water meter.  The grounding 
electrode conductor shall be stranded copper, 98% conductivity and shall be run 
continuous without splices or joints and installed at least 12" below grade.

C. BUILDING STEEL AND PIPING SYSTEM:  Install a bonding jumper between building 
steel and metallic piping systems to bond them to the electrical grounding system.

D. NEUTRAL:  The neutral shall be grounded only at the service entrance and other 
separately derived systems.  The neutral shall be kept separate from the grounding 
system and shall not be used as a ground.

E. GROUNDING SEPARATELY DERIVED ALTERNATING CURRENT SYSTEM

1. TRANSFORMERS:  The center point (neutral) of each wye connected 
transformer shall be bonded to the case and a grounding electrode conductor 
shall be connected to a ground rod or building steel.

2. STANDBY EMERGENCY GENERATOR:  The generator neutral shall be bonded 
to the generator when a 4 pole switched neutral automatic transfer switch is 
specified.

F. GROUNDING CONDUCTOR:  A grounding conductor and metallic conduit system shall 
bond all equipment served by the electrical system.  Provide a flexible bonding jumper for 
isolated metallic piping and ductwork and around expansion fittings and joints.

G. CONDUIT GROUNDING BUSHING:

Conduit terminating in equipment that has a ground bus such as switchboards, 
panelboards, etc., shall have grounding bushings installed. Ground each conduit by 
means of a grounding bushing and to the ground bus in the equipment.  

H. MOTORS:  The frame of all motors shall be grounded.

I. SPECIAL GROUNDING:  Provide a #6 AWG copper grounding conductor for each 
telephone board, television system, etc.  Terminate the grounding conductor on ground 
bus and to the building electrical grounding system.  Refer to 800-40(d) and 820-40(d) of 
the NEC.

J. REMOTE PANELBOARDS:  Provide a grounding electrode conductor all remote panels 
as required by the NEC and shown on drawings.

K. LIGHTING FIXTURES:  Flexible fixture whips containing a green grounding conductor 
shall be used to connect light fixtures.   Flexible fixture whips shall not exceed ten feet.

L. RECEPTACLES:  All receptacles shall be grounded using the branch circuit grounding 
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conductor.  Receptacles shall use an approved grounding yoke.

3.02 TESTING:  Perform a ground resistance test using a biddle analog or digital portable earth/ground 
resistance tester.  The system resistance shall not exceed 5 OHMS.  Provide additional 
electrodes as required (refer to 250-84 of the NEC or the most current edition 250-56).  Test shall 
not be conducted following wet weather.  Provide personal instruments to conduct these tests and 
submit certified test for review.  Test shall be verified by Engineer.

END OF SECTION
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SECTION 26 05 33

RACEWAYS

PART 1 - GENERAL 

1.01 SCOPE

A. Provide electrical raceways and fittings as shown, scheduled and specified.

B. The types of raceways and fittings required are as follows:

1. Rigid hot-dipped galvanized steel conduit (RGS)
2. Intermediate hot-dipped galvanized steel conduit (IMC)
3. Electrical metallic tubing (EMT)
4. PVC
5. Flexible metal conduit
6. Liquid-tight flexible metal conduit (non-metallic is not acceptable)
7. PVC coated rigid galvanized steel conduit
8. Aluminum Rigid Conduit (ARC)

1.02 STANDARDS

A. ANSI, C80.1 & C80.3

B. NEMA FB-1

C. NEMA TC3

D. UL, 6, 797 & 1242

1.03 ACCEPTABLE MANUFACTURERS

A. Raceways

1. Allied
2. Triangle
3. Republic
3. Carlon
4. Wheatland Tube
5. Cantex
6. Western Tube
7. Robroy Industries

B. Fittings

1. Appleton
2. Crouse Hinds
3. Steel City
4. O.Z. Gedney
5. Carlon
6. Raco, Inc.

1.04 SUBMITTALS

A. Shop drawing shall include but not be limited to:
1. Cutsheets for raceways and fitting.
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1.05 REQUIREMENTS OF REGULATORY AGENCIES WORK IN ACCORDANCE WITH:

A. National Electrical Code.

B. Local, municipal, or state codes that have jurisdiction.

PART 2 - PRODUCTS

2.01 PROVIDE CONDUIT AS FOLLOWS:

A. Except as noted or otherwise specified, all wiring shall be installed in galvanized rigid 
steel, rigid aluminum conduit or electrical steel tube (EMT) of the proper size to contain 
the number of conductors required in accordance with the latest edition of the N.E.C.  
Where conduit sizes are shown on the drawings, these shall take preference. Contractor 
shall epoxy coat galvanized rigid steel conduit for use in natatoriums.

B. EMT in sizes up to 4 inches when concealed or not exposed to damage and located 
indoors only.

C. PVC coated rigid galvanized steel shall be used for all penetrations of slab on grade.

D. Rigid galvanized steel where embedded in concrete or masonry construction, mechanical 
yard or in exterior/interior applications where subject to damage.

E. Rigid aluminum shall be used in exterior applications. (i.e. roof, top of canopies)

F. Carlon Schedule 40 PVC may be utilized underground, in or below slab where shown on 
the construction documents.

G. MINIMUM SIZE:  [3/4] inch.  [All homeruns shall be 3/4" minimum].  ½” conduit may 

be used for drops down walls to a single receptacle or switch.

H. PVC coated rigid galvanized steel conduit shall be coated inside and outside.

I. PVC coated rigid galvanized steel conduit shall be used at cooling towers, corrosive areas 
and pool pump rooms.

J. Fixture whips: Refer to 26 51 00 for additional information.

K. Flexible metal shall be used for connecting rotating equipment installed in conditioned 
spaces.

L. Sealtite shall be used for connecting rotating equipment installed in non-conditioned 
spaces and outside.

M. Bear the stamped approval of the UL and be approved by the Architect and Engineer.

2.02 Branch circuits run underground shall be run in Carlon Schedule 40 PVC conduit.  Install ground 
wire in accordance with NEC table 250-122.

2.03 FITTINGS

A. Couplings for rigid steel or intermediate conduit shall be hot dipped galvanized steel.  Set 
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screw type is not acceptable.

B. Steel or malleable iron fittings shall be used on all other raceway types except for PVC.

C. Couplings for aluminum raceways shall be threaded aluminum.

D. EMT systems shall utilize steel insulated throat, set screw connectors and steel set 

screw couplings in all indoor conditioned spaces.  EMT system shall utilize steel 

insulated throat, threadless, watertight compression type connectors and steel 

threadless watertight compression type coupling in all non-conditioned spaces.

D. Coupling and connectors accessories and fittings for PVC coated rigid galvanized steel 
shall be PVC coated.

E. Metal sealtite fittings shall be steel.  Plastic is not acceptable.

F. Provide nylon bushing on end of all low voltage cabling system conduits (sleeves, rough-
ins, etc.).

PART 3 - EXECUTION

3.01 CONDUIT

A. GENERAL

The Drawings are diagrammatic, and are intended to show the general location of outlets, 
devices, fixtures, and arrangement and control of circuits.  The Contractor shall determine 
exact locations by actual measurement of the building or by reference to the Architectural 
Drawings.

B. Of such size, and so installed that conductors may be drawn in without injury or excessive 
strain.

C. Where entering panels, pull boxes, junction boxes, or outlet boxes, shall be secured in 
place with lock nuts inside and outside, and insulated bushings inside.

D. Have Red seal type VCC or approved equal cable supports in risers, as required by 
N.E.C.

E. Have ends reamed after cutting and application of die.

F. Keep conduit corked and dry during construction, and swab out before conductors are 
pulled.

G. Have bends and offsets made with approved tools.  Bends or offsets in which the pipe is 
crushed or deformed shall not be installed.

H. Where not embedded in concrete or masonry, be firmly secured by approved clamps, 
half-straps or hangers.

I. Have O.Z. Gedney or approved equal expansion fittings where crossing building 
expansion joints.

J. EXPANSION JOINTS:  Make provision for expansion and shifting of metal or PVC 
conduits where risers occur from underground.
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K. Except in the mechanical equipment rooms, run conduit concealed, and by the shortest 
practicable route between outlets.  Install risers, drops, and offsets necessary to avoid 
conflict with ductwork, piping, structural members, and similar items.

L. Install exposed conduit in mechanical rooms, and elsewhere as indicated, parallel to 
horizontal and vertical lines of walls, ceilings, and floors.

M. In general, fluorescent fixtures in finished areas having suspended acoustical ceilings 
shall be connected to outlet boxes of lighting grid by flexible metal conduit; length not to 
exceed ten feet.

N. Outlet boxes in partitions shall never be set back to back.  They shall be offset to prevent 
undue noise transmission from room to room.

O. Concealed conduit shall run in as direct manner as possible using long bends.  Exposed 
conduit shall be run parallel with or at right angles to the lines of the building; and all 
bends shall be made with standard conduit elbows or conduit benders.  Not more than 
equivalent of four quarter bends shall be used in any run between terminals and cabinet, 
of between outlet or junction boxes.  Approved condulets shall be used in lieu of conduit 
elbows where ease of installation and appearance warrants their use and approved by the 
engineer.  Conduit joints shall be made with approved couplings and unions.

P. Conduits shall be continuous from outlet to outlet and from outlets to cabinets, junction or 
pull boxes and shall be electrically continuous throughout.  Terminals of all conduits shall 
be provided with double lock nuts and bushing or terminated on conduit hubs.  Use of 
running threads is prohibited.

Q. Each entire conduit system shall be installed complete before any conductors are drawn 
in.  Every run of conduit shall be finished before covering up to guard against obstructions 
and omissions.

R. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor slabs 
and beams, for the passage of conduits.  Sleeves should be set in place a sufficient time 
ahead of the concrete work so as not to delay the work.  Sleeves shall be rigid galvanized 
steel and set to extend 4” above slab.

S. All pipe penetrations through walls and concrete floors shall be fire rated by applying USG 
Thermafiber in the space between the concrete and the pipe.  The fire rating shall be 
additionally sealed by using 3M brand model CP 25 or 303 fire barrier caulk and putty.  All 
fire rating material shall be installed in accordance with manufacturer's printed 
instructions.

T. All conduit shall be cleaned and swabbed to remove all foreign matter and moisture prior 
to pulling wire and cable.  All boxes in which conduits terminate shall be cleaned of all 
concrete mortar and other foreign matter.  

U. Provide #30 nylon pulling line in all conduits in which permanent wiring is not installed.

V. All conduit shall be securely fastened and supported using hot galvanized malleable iron 
one-hole pipe straps, clamps, hanger or other means approved by the engineer.  
Supports shall be as required by NEC Table 344-3 (B)(2).  Tie wire shall not be used as 
support or securing means.  Support conduit independently of ceiling hanger wire.  Use all 
thread rods to support outlet boxes, junction boxes and conduit.

W. When PVC conduit is routed underground, all stub-up's and 90° elbows shall be PVC 
coated rigid galvanized steel.  Use PVC coated rigid galvanized steel when penetrating 
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concrete on grade.

X. Route all conduit above grade unless otherwise noted on the construction documents.

Y. Contact the Architect and Engineer for an installation review before covering any below 
grade or above grade conduit.

Z. All new outlets shall be flush mounted.  In remodeled areas where wall construction 
prohibits flush mounting, provide wiremold 2400 series.  Verify exact location and routing 
with architect before installation.

AA. Contractor shall not penetrate water proof barriers without using proper fitting to maintain 
barriers. This shall include exterior walls and slabs. Coordinate with Architect for proper 
methods.

3.02 FITTINGS

A. Install approved expansion fitting in all conduit runs in excess of 150 feet or when 
crossing building expansion joints.

3.03 CONDUIT CORROSION PROTECTION

A. Branch circuit conduits installed in concrete slabs on fill or grade shall be positioned in a 
manner to ensure complete concrete cover.  In no case shall such conduits be exposed 
below or above the slab surfaces, or penetrate the waterproof membrane.

B. At locations where metallic conduits pass through slabs on grade or transitions below 
grade, PVC coated rigid galvanized conduit shall be used.

3.04 OUTLET AND JUNCTION BOXES

A. Provide an approved galvanized outlet box with adequate volume for number of 
conductors installed.

B. Provide standard galvanized switch boxes of the required number of gangs.  Switch 
boxes where conduit is exposed shall be handy boxes or approved equal.

C. Outlet boxes for receptacles shall be similar to Universal 52151 with suitable raised cover. 
 Receptacle boxes where conduit is exposed shall be handy boxes or approved equal.

D. Weatherproof boxes shall be FS or FD. Provide these boxes in all non-conditioned areas, 
exterior areas and natatoriums.

E. Outdoor boxes shall be NEMA 3R, with conduit connections made by Myers Hubs.

F. See notes and details on Drawings for special box requirements.

G. Provide junction boxes required to facilitate installation of the various conduit systems.  
Provide support boxes required for risers, each complete with approved cable supports as 
described elsewhere in this Division.

H. Outlet boxes for drywall shall be standard galvanized 4" square boxes with the 
appropriate device cover.

I. Provide floor outlet fittings for telephone to match fittings for duplex floor receptacles.
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J. Provide 3-1/2” deep gangable masonry boxes in all masonry wall (CMU).   Steel City GW-
135-G or approved equal.

K. Provide shallow 4”x4” boxes in all demountable partitions.

L. Metallic boxes located in fire rated walls or partitions shall be separated by a minimum 
horizontal distance of  24 in.  This minimum separation distance between metallic boxes 
may be reduced when “ Wall Opening Protective Materials” (CLIV) are installed according 
to the requirements of their Classification.  Metallic boxes shall not be installed on 
opposite side of walls or partitions of staggered stud construction unless “Wall Opening 
Protective Materials” are installed with the metallic boxes in accordance with 
Classification requirements for the protective materials.

M. Junction, pull boxes, condulets, gutters, disconnects, contactors, etc., above 2-foot x 2-
foot grid ceilings shall be mounted within 18-inches of ceiling grid. Above 2-foot x 4 – foot 
grid ceiling they shall be mounted within 30-inches of ceiling grid. All junction box, pull 
box, gutter openings shall be side or bottom accessible.

3.05 THRU-WALL SEALS

A. Provide O.Z. Gedney “Thru-wall” seals for all conduits passing through concrete structure 
below grade, above grade, and floor penetrations below grade.  These prevent moisture 
from entering the building.

B. Straight sleeves are not acceptable.

3.06 PULL BOXES

A. Pull boxes shall be provided for conduit systems as required and shall be constructed of 
galvanized steel of not less than gauge and size specified by National Electrical Code.

B. Where two or more feeders pass through a common pull box, they shall be tagged to 
indicate clearly their electrical characteristics, circuit number, and panel designation.

3.07 WIREWAYS

A. Wireways shall be installed as indicated or required and locations shall be coordinated 
with architect.

B. Wireways shall be made of not less than 16-gauge sheet steel for 4 inch and 6 inch 
square sizes and 14 gauge steel for 8 inch and 12 inch square sizes.  Couplings end 
plates, and knockouts shall be furnished as required.  Each section of wireways shall be 
rigidly supported.

C. Wiring in wireways shall be neatly bundled, tied and suitably tagged.

D. The finish shall be ANSI-49 gray epoxy paint applied by a cathodic electrode position 
paint process over a corrosion resistant phosphate preparation for NEMA 1 wireways.  
Provide galvanized steel for NEMA 3R wireways.  NEMA 3R wireways and auxiliary 
gutters are for horizontal mounting only.

3.08 UNDERGROUND DUCTBANK SYSTEM

A. DUCT SYSTEM
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1. The duct system shall consist of Schedule 40 PVC or type 1-EB PVC conduits 

encased in [red] concrete as detailed on the drawings.  Use rigid conduit for stub-
ups and the last ten feet at the end of each ductbank.  Duct lines shall be laid to a 
minimum grade of 4 inches per 100 feet and shall be free from either horizontal 
or vertical waves.  Duct lines shall be straight unless otherwise noted on the 
drawings.  Duct lines shall be installed so that the top of concrete in encased duct 
lines is not less than 24 inches below finished grade or finished paving at any 
point.  Changes in direction or runs exceeding a total of 10 degrees, either 
vertical or horizontal, shall  be accomplished by long sweep bends having a 
minimum radius of curvature of 25 feet.  The long sweep bends may be made up 
of one or more curved or straight sections and/or combinations thereof using five 
degree angle couplings.  Conduit shall be thoroughly cleaned before using or 
laying. During construction and after the duct line is completed, the ends of the 
conduit shall be plugged to prevent water washing mud into the conduits.  
Particular care shall be taken to keep the conduits clean of concrete, dirt, and any 
other substance during the course of construction. 

2. Each single conduit of the duct bank shall be completely encased in steel 
reinforced concrete as indicated.  The thickness of concrete encasement 
indicated is the minimum thickness, and may be increased to fit the actual shape 
of trench. 

3. Concrete for duct bank envelopes shall be standard 2000 psi concrete mix as 

described in Division 03, [and be colored deep red for permanent marking of 

underground electrical work.  The concrete red pigment shall be pure 

inorganic natural metallic base pigment, approved by the Engineer before 

use.  Organic pigments will not be permitted.  The approved pigments shall 

be mixed four pounds per yard of cement].
a. Envelopes may be poured directly against sides of trenches if the "cut" is 

clean, even and free of loose material.  All loose dirt and extraneous 
material shall be removed from the trenches before and during the 
pouring of concrete to ensure sound envelopes.  Concrete shall be 
carefully spaded during pouring to eliminate all voids under and between 
the conduit and honeycombing of the exterior surfaces.  Power driven 
tampers of agitators shall not be used, unless specifically designed for 
the application, in order to ensure that the water-tightness of the conduits 
is not destroyed. 

b. Generally, each run of envelopes shall be poured in one continuous 
operation.  Where more than one pour is necessary, each pour shall 
terminate in a vertical plane.  Partial pours shall not terminate in 
horizontal or angular planes. 

B. For normal underground installation see Section 26 02 00 -3.01 for Excavating and 
Backfilling.

END OF SECTION
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SECTION 26 27 26 - WIRING DEVICES

PART 1 - GENERAL

1.01 SCOPE

A. Provide wiring devices as shown; scheduled, required and as specified.

B. The types of wiring devices required include:

1. Receptacles
2. Switches
3. Coverplates

1.02 STANDARDS

A. NEMA WD-1

B. NEMA WD-5

C. UL

D. Federal Spec WC-596-F and WS-896

1.03 ACCEPTABLE MANUFACTURERS

A. Leviton Manufacturing 

B. Hubbell 

C. Pass & Seymour 

1.04 SUBMITTALS

A. Shop drawings shall include but not limited to:

1. Cut sheets of all devices indicating NEMA configuration, rating, materials, color, 
and all accessories.

2. Cut sheets of all coverplates indicating materials, color and any engraving 
specified on drawing or in the specifications.

1.05 REQUIREMENTS OF REGULATORY AGENCIES WORK IN ACCORDANCE WITH:

A. National Electrical Code.

B. Local, municipal, or state codes that have jurisdiction.

PART 2 - PRODUCTS

2.01 MATERIALS AND COMPONENTS

A. GENERAL

1. Provide factory assemble wiring devices with the rating type and color as required 
and specified for the service indicated.

2. Provide matching one-piece multiple gang plates where switches are ganged.  
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Provide wall plates for each receptacle furnished.
3. Architect reserves the right to select wiring device styles and colors to match wall 

finish.
4. Wall plates shall be of same manufacturer as devices.

2.02 SWITCHES

A. Provide specification grade [Gray] toggle switches where indicated on the Drawings.  
Provide "Red" switches for switching emergency lighting circuits where switching is 
indicated.  Coordinate exact locations with architect.

B. Wall switches shall be 20 amp, 120-277 volt and shall be Leviton, Hubbell or P&S as 
follows:

1. SINGLE POLE SWITCHES:  
Leviton 1221-2, Hubbell HBL 1221, P&S PS20AC1

2. DOUBLE POLE SWITCHES:  
Leviton 1222-2, Hubbell HBL 1222, P&S PS20AC2

3. THREE WAY SWITCHES:  
Leviton 1223-2, Hubbell HBL 1223, P&S PS20AC3

4. FOUR WAY SWITCHES:  
Leviton 1224-2, Hubbell HBL 1224, P&S PS20AC4

5. MOMENTARY CONTACT SWITCHES:  
Leviton 1257, Hubbell HBL 1557, P&S 1251

6. THREE POSITION, TWO CIRCUIT MAINTAINED CONTACT SWITCHES:  
Leviton 1285, Hubbell HBL 1385, P&S 1225

7. KEY TYPE LOCKABLE CORBIN STYLE:  
Leviton 1221-2KL with 2KL key or P&S PS20AC1-KL with 4609 key for each 
switch, Hubbel #HBL 1221-RKL.

C. Dimmers:  Provide Lutron Nova "T" series or Leviton or as shown on drawings.  Wall box 
dimmers shall be sized to handle the load. Where fluorescent dimming ballasts are to be 
used, coordinate wall box dimmer with ballast manufacturer.

D. Light Handle Switches:  Provide Leviton 1221-7L-LHC, Hubbell HBL1221-IL, P&S 
PS20AC1-ISL lighted handles to switch emergency lights were noted on the drawings.

OR

A. Provide specification grade [Gray] Decora style rocker switches where indicated on the 
Drawings.  Provide "Red" switches for switching emergency lighting circuits where 
switching is indicated.  Coordinate exact locations with architect.

B. Wall switches shall be 20-amp, 120-277 volt and shall be Leviton, Decora, Pass & 
Seymour Decorator, or Hubbell Style line Series 21 as follows:

1. SINGLE POLE SWITCHES:  Leviton 5621-2, P&S 2621, Hubbell 2121
2. DOUBLE POLE SWITCHES:  Leviton 5622-2, P&S 2622, Hubbell 2122
3. THREE WAY SWITCHES:  Leviton 5623-2, P&S 2623, Hubbell 2123
4. FOUR WAY SWITCHES:  Leviton, 5624-2, P&S 2624, Hubbell 2123
5. MOMENTARY CONTACT SWITCHES:  

Leviton, 1257, Hubbell HBL 1557, P&S 1251
6. THREE POSITION, TWO CIRCUIT MAINTAINED CONTACT SWITCHES:  

Leviton 1285, Hubbell HBL 1385, P&S 1225
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C. Dimmers:  Provide Lutron Nova "T" series or Leviton wall box dimmers sized to handle 
the load. Where fluorescent dimming ballasts are to be used, coordinate wall box dimmer 
with ballast manufacturer.

D. Light Handle Switches:  Provide Leviton 5649-2 or P&S 2625 lighted handles to switch 
emergency lights where noted on the drawings.

2.03 RECEPTACLES

[SELECT CONVENTIONAL OR DECORATOR TYPE RECEPTACLES AND COLOR]

A. Provide specification grade [Gray] receptacles where indicated on the Drawings.  Provide 
"Red" receptacles for receptacles on emergency power.  Coordinate exact location with 
architect.

B. Receptacles shall be Leviton, Hubbell or Pass & Seymour as follows:

1. Duplex 20A-125V-self grounding:  (Nema configuration 5-20R):
Leviton 5362, Hubbell HBL5362, P&S 5362A

2. Simplex 20A-125V-Self Grounding:  (Nema configuration 5-20R):
Leviton 5361, Hubbell HBL5361, P&S 5361

3. Isolated ground duplex, 20A-125V: (Orange, Nema configuration 5-20R)
Leviton 5362IG, Hubbell IG5362, P&S IG6300.

4. Clock hanger receptacle 15A-125V:  (Brown with stainless steel plate with 
hanger, Nema configuration 5-15R).
Leviton 5361-CH, Hubbell 5235, P&S S3733-SS

5. Ground fault circuit interrupter (GFCI) receptacle 20A-125V; (Nema Configuration 
5-20R, shall incorporate features which will lock-out or render the device 
incapable of being reset if ground fault protection is compromised, with "Feed 
through" connectors capable of protecting connected downstream receptacles on 
a single circuit, and of being installed in a 2-3/4" deep outlet box without adapter, 
Leviton 8899, P & S 2094.

6. Tamper resistant receptacles 20A-125V (Nema configuration 5-20R):
Leviton 8300-SG, Hubbell HBL8300SG, P&S TR63-H.

7. Surge Protection Duplex Receptacles 20A-125V, (Nema 5-20R) Hospital grade to 
include LED light and audible alarm:
Leviton 8380, Hubbell HBL 8362SA, P&S 8300SP 

8. Equipment receptacles shall be coordinated with owner/manufacturer 
requirements and the correct and appropriate receptacle and coverplate shall be 
installed.

OR

A. Provide specification grade, Decora type [Gray] receptacles where indicated on the 
Drawings.  Provide "Red" receptacles for receptacles on emergency power.  Coordinate 
exact location with architect.

B. Receptacles shall be Leviton, Decora,  Hubbell Style Line Series 21 or Pass & Seymour 
Decorator as follows:

1. Duplex 20A-125V-self grounding:  (Nema configuration 5-20R):
Leviton 16362,  P&S 2091 Hubbell 2162.

2. Simplex 20A-125V-Self Grounding:  (Nema configuration 5-20R):
Leviton 16351, P&S 26361, or Hubbell 2161.

3. Isolated ground duplex, 20A-125V: (Orange, Nema configuration 5-20R)
Leviton 16362-IG, P&S IG8300XSP (where X denotes color) or Hubbell IG2162.
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4. Clock hanger receptacle 20A-125V:  (Brown with stain finish stainless steel plate 
with hanger, Nema configuration 5-20R).
Leviton 5361-CH, Hubbell 5235, P&S S3733-SS

5. Ground fault circuit interrupter (GFCI) receptacle 20A-125V; GF-5352.  (Nema 
Configuration 5-20R, shall incorporate features which will lock-out or render the 
device incapable of being reset if ground fault protection is compromised, with 
"Feed through" connectors capable of protecting connected downstream 
receptacles on a single circuit, and of being installed in a 2-3/4" deep outlet box 
without adapter Leviton 8899 or P&S 2094.

6. Tamper resistant receptacles 15A-125V: (Nema configuration 5-20R):
Leviton 16262-SG 

7. Surge Protection Duplex Receptacles 20A-125V, (Nema 5-20R) Hospital grade to 
include LED light and audible alarm:
Leviton 8380, Hubbell HBL 8362SA, P&S 8300SP 

8. Special equipment receptacles shall be coordinated with owner/manufacturer 
requirements and the correct and appropriate receptacle and coverplate shall be 
installed.

2.04 Floor boxes shall be cast iron as manufactured by Hubbell or equal by Wiremold and as indicated 
below:

A. Slab at grade (dual level, fully adjustable type 1).

1. Single gang:  #B-2436 w/#SB-3083 carpet flange.
2. Two gang:  #B-4233 w/#SB-3084 carpet flange.
3. Three gang:  #B-4333 w/#SB-3085 carpet flange.

B. Slab above grade (shallow, semi-adjustable, type II)

1. Single gang:  #B-2414 w/#SB-3083 carpet flange.
2. Two gang:  #B-4214 w/#SB-3084 carpet flange.
3. Three gang:  #B-4314 w/#SB-3085 carpet flange.

C. Cover plates shall have brass finish as follows:

1. #S-3825 for duplex flap for duplex receptacles.
2. #S-2425 for data/communications.

2.05 PVC floor boxes manufactured by Wiremold shall be as follows:
A. Provide #881 dual service PVC floor box with divider and 897CTC cover.

2.06 PLATES

A. Furnish and install plates on all outlet boxes.  Oversize (Jumbo) plates are not 
acceptable.

B. [Plates shall be  304 smooth stainless steel.]

C. Provide Taymac Bell, Carlon or Leviton NEMA 3R weatherproof coverplates on all exterior 
wiring devices.  Enclosure shall be suitable for wet locations when in use.

D. Plates shall be Leviton, Pass & Seymour or Hubbell 302/304 smooth stainless steel on all 
receptacles 30 amps and larger.

2.07 Fire rated poke through devices shall be as follows:
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A. Flush fire rated poke through devices shall be Wiremold RC2001 Series (black) with pre-
wired 20A, 125V duplex receptacle and (4) individual openings for telephone, signal or 
Category 5 data cables.

B. Poke through devices with above floor service fittings shall be Wiremold RC700 Series 
with (1) 20A, 125V duplex receptacle and telephone data cover plate.

PART 3 - EXECUTION

3.01 WIRING DEVICE MOUNTING HEIGHTS

A. Unless noted to the contrary on plans, or directed otherwise during the progress of the 
Work, wiring devices shall be set as follows:

1. Switches 42" above finished floor.
2. Wall mounted receptacles shall be installed vertically at 15 inches to the bottom  

outlet above finished floor unless otherwise noted or as required by local codes.
3. Wall telephone outlets shall be mounted 15 inches to the bottom above finished 

floor unless otherwise noted.  Mount even with wall mounted receptacles.
4. At locations above counters, set devices at 6 inches above to the centerline 

counter tops, verify exact mounting height with the architect.

3.02 INSTALLATION (Refer to 26 05 33 for outlet box specifications.)

A. Wall switches shall be set in a suitable steel box and shall be installed on the strike side 
of the door as finally hung, whether so indicated on the Drawings or not.

B. Receptacles shall be installed in a suitable steel box.

C. The Architect reserves the right to relocate wiring device up to a distance of 5 feet from 
the location shown, before rough-in, without additional cost.

D. Provide multi-gang device covers at locations where devices gang together.

E. Device locations are indicated schematically on the drawings along with the type and 
mounting height.  Final locations and mounting heights shall be coordinated with the 
Architect on the jobsite, and with shop drawings of equipment; including equipment to be 
furnished and installed by the Owner.  Devices installed in walls covered with vinyl, fabric 
wallpaper or other special finishes shall be coordinated and verified with the Architect on 
the job-site.

F. Stranded wire termination to switches, receptacles, devices and miscellaneous control 
devices shall be with an approved solderless terminal if clamp type securing is not 
possible (i.e.  Sta-Con crimp on fork tongue connectors; Burndy Type TP-F).

G. Provide keyed switches in all common areas not monitored by the faculty (i.e. gym, 
corridors, cafeteria, commons natatoriums).

END OF SECTION
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SECTION 28 13 00

ACCESS KEYPAD AND PROXIMITY READER

Display hidden notes to specifier by using “Tools”/“Options”/“Display”/“Hidden Text”.

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Access Control Systems: 
1. Single entry access keypad and proximity reader (LiftMaster Model KPR2000).

1.2 RELATED SECTIONS

A. Section 03300 - Cast-in-Place Concrete:  Concrete mounting pads.

B. Section 16050 - Basic electrical materials and methods.

C. Section 16720 - Telephone Entry Systems.

D. Division 16 - Requirements for electrical connections.

1.3 REFERENCES

A. Underwriters Laboratories (UL):  
1. UL 325 - Standard for Safety for Door, Drapery, Gate, Louver, and Window Operators 

and Systems.
2. UL 991 - Standard for Tests for Safety-Related Controls Employing Solid-State 

Devices.

B. NFPA 70 - National Electrical Code.

C. FCC Regulations.

D. Canadian Department of Communications.

1.4 SUBMITTALS
 ACC

A. Submit under provisions of Section 01300.

B. Submittals:
1. Manufacturer’s Data:  Submit copies of the following:

a. Product data sheets and system description.
b. Installation instructions.
c. Authorized dealer certificate and certified training certificates of installers who 

will be working on this project.
d. Block diagrams.
e. Equipment list.

2. Shop Drawings:  Submit the following:
a. Access system layout and locations, including size requirements.
b. Detailed wiring diagrams of access equipment.
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c. Load calculations of all equipment for proper sizing of electrical provided by the 
customer and standby emergency generator circuits.

3. As-Built Drawings:  Update shop drawings to create final as-built drawings. Submit 3 
copies and digitally in AutoCAD 14 or later format on a CD (3 copies).

4. Operation Data:  Include 3 copies of the software administrator and operator manuals.
5. Maintenance Data:  Include maintenance and repair procedures.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer’s unopened packaging with labels intact until ready for 
installation.

B. Schedule delivery of parking control equipment so that spaces are sufficiently complete that 
operators can be installed upon delivery.

C. Owner will provide, on-site, a secure, dry, locked storage area for all equipment delivered 
under this scope of work.

1.6 QUALITY ASSURANCE

A. Quality Assurance:
1. Manufacturer:  The access control system shall be from a single-source manufacturer 

that specializes in telephone entry control systems with a minimum of 5 years of 
experience.

2. Installer:  Company specializing in access control systems with a minimum of 3 years 
of experience on systems of similar size and scope. Technicians working on project 
must have been certified on the hardware and software used for this project.

1.7 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer’s absolute limits.

1.8 WARRANTY

A. Manufacturer’s Standard Warranty:
1. Access Control System Warranty:  1 year limited warranty.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer:  LiftMaster; 300 Windsor Drive, Oak Brook, IL 60523.  Toll-Free:  
800.282.6225; Email: specs@LiftMaster.com; Web: LiftMaster.com.

B. Substitutions:  Not permitted.

C. Requests for substitutions will be considered in accordance with provisions of Section 
01600.

2.2 ACCESS CONTROL SYSTEMS

A. Single Entry Access Keypad and Proximity Reader:  LiftMaster KPR2000 Single Entry 
Access Control Keypad and Proximity Reader.
1. Performance:
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a. Operating Voltage:  12V to 24V DC.
b. Current Draw:  25 mA idle; 60 mA peak.
c. Proximity Card Reader:  HID 26-bit and 30-bit Wiegand format.
d. Industry standard 125 kHz.
e. Read Range – Proximity:  1 to 2-1/2 inches (25 mm to 64 mm).
f. Weatherization:  Meets or exceeds IP68.
g. Operating Temperature:  -4 degrees F (-20 degrees C) to 140 degrees F (60 

degrees C).
h. Operating Humidity:  10% to 90% non-condensing.

2. Construction:  Zinc-alloy enclosure.
3. Dimensions:  Surface mount, 5 inches H x 3-1/5 inches W x 1-1/10 inches D (127 mm 

H x 81 mm W x 28 mm D).
4. Standard Features:

a. Stand-alone controller and pass-through mode.
b. Selectable ASCII keypad mode, or 26-bit card keypad mode.
c. Controls access for up to 2,000 users (card only, card or PIN, card and PIN).
d. Integrated alarm buzzer.
e. Additional alarm output (20A).
f. Rugged vandal-resistant backlit metal enclosure.
g. One programmable relay output (2A, form A).
h. Timed or latch mode to hold door/gate open (1 to 99 second timer).
i. Supports second keypad configuration for in and out same door or gate.
j. Block enrollment capability.
k. Program cards included for rapid programming.
l. Anti-tamper alarm (1 to 3 minute timer).

5. Accessories: 
a. Low-Profile Access Pedestal (LiftMaster Model PED42).
b. High-Profile Access Pedestal (LiftMaster Model PED64).
c. Trim Plate Kit (LiftMaster Model 142A0271) Decorative trim piece for face plate. 

Powder coated finish-black
d. 12V DC, 2A Power Supply (LiftMaster Model PS12D2A).
e. HID 26-Bit Proximity Card, or Key Fob.

PART 3  EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. If preparation is the responsibility of 
another installer, notify Architect in writing of deviations from manufacturer’s recommended 
installation tolerances and conditions.

B. Do not proceed with installation until substrates have been properly prepared and deviations 
from manufacturer’s recommended tolerances are corrected. Commencement of installation 
constitutes acceptance of conditions.

C. Clean surfaces thoroughly prior to installation.

D. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions.

3.2 INSTALLATION
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A. Install in accordance with manufacturer’s instructions including but not limited to the 
following:
1. Mount directly to concrete pad, firmly secured, plumb and level.
2. Mount to mounting pedestal; provide base plate.
3. Wire in accordance with National Electric Code.
4. Enclose all splices in easily accessible junction boxes or on terminal boards.
5. Tag and identify all cable runs in all junction boxes.

B. Test system and adjust to assure components and accessories are properly connected and 
in working order.

C. Wiring shall be in accordance with national electric codes and manufacturer’s instructions. 
Make conduit and wiring connections to existing gate and door hardware devices as 
required.

3.3 PROTECTION

A. Protect installed products until completion of project.

B. Touch up, repair or replace damaged products before Substantial Completion.

3.4 MAINTENANCE

A. Maintain at 3-month intervals during specified maintenance period, checking external 
reversing devices once per month.

END OF SECTION
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SECTION 28 13 07

RFID AND VEHICLE TAG READERS

PART  1  GENERAL

1.1 SECTION INCLUDES

A. Access Control Systems:

1. Long range RFID and vehicle tag readers (LiftMaster Model LMSC1000).

1.2 RELATED SECTIONS

A. Section 03300 - Cast-in-Place Concrete:  Concrete mounting pads.

B. Section 16050 - Basic electrical materials and methods.

C. Section 16720 - Telephone Entry Systems.

D. Division 16 - Requirements for electrical connections.

1.3 REFERENCES

A. International Standards Organization (ISO):

1. ISO 18000-6 - Information Technology:  Radio frequency identification for item 

management, Part 6:  Parameters for air interface communications at 860 MHz to 960 

MHz.

B. Underwriters Laboratories (UL):

1. UL 294 - Standard for Access Control System Units.

2. UL 325 - Standard for Safety for Door, Drapery, Gate, Louver, and Window Operators 

and Systems.

3. UL 991 - Standard for Tests for Safety-Related Controls Employing Solid-State 

Devices.

C. NFPA 70 - National Electrical Code.

D. FCC Regulations.

E. Canadian Department of Communications.

1.4 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Submittals:

1. Manufacturer's Data:  Submit copies of the following:

a. Product data sheets and system description.

b. Installation instructions.

c. Authorized dealer certificate and certified training certificates of installers who 

will be working on this project.

d. Block diagrams.

e. Equipment list.

2. Shop Drawings:  Submit the following:

a. Access system layout and locations, including size requirements.
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b. Detailed wiring diagrams of access equipment.

c. Load calculations of all equipment for proper sizing of electrical provided by the 

customer and standby emergency generator circuits.

3. As-Built Drawings:  Update shop drawings to create final as-built drawings. Submit 3 

copies and digitally in AutoCAD 14 or later format on a CD (3 copies).

4. Operation Data:  Include 3 copies of the software administrator and operator manuals.

5. Maintenance Data:  Include maintenance and repair procedures.

C. Submittals:

1. Product Data:  Equipment list, system description, electrical wiring diagrams for 

installation, and manufacturer's data sheets on each product to be used, including:

a. Preparation instructions and recommendations.

b. Storage and handling requirements and recommendations.

c. Installation methods.

2. Shop Drawings:  Submit shop drawings showing layout, profiles, and product 

components, including anchorage, edge conditions, and accessories.

a. Operation, installation, and maintenance manuals including wiring diagrams.

b. Risers, layouts, and special wiring diagrams showing any changes to standard 

drawings.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging with labels intact until ready for 

installation.

B. Schedule delivery of parking control equipment so that spaces are sufficiently complete that 

operators can be installed upon delivery.

C. Owner will provide, on-site, a secure, dry, locked storage area for all equipment delivered 

under this scope of work.

1.6 QUALITY ASSURANCE

A. Quality Assurance:

1. Manufacturer:  The access control system shall be from a single-source manufacturer 

that specializes in telephone entry control systems with a minimum of 5 years of 

experience.

2. Installer:  Company specializing in access control systems with a minimum of 3 years 

of experience on systems of similar size and scope. Technicians working on project 

must have been certified on the hardware and software used for this project.

B. Assurance:

1. Perform installation by factory authorized contractor specifically trained in gate 

operation systems of the type found within this section.

2. Provide documentation of maintenance and repair service availability for emergency 

conditions.

3. Provide quarterly maintenance for 1 year following substantial completion of the 

project.

1.7 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results. Do not install products under 

environmental conditions outside manufacturer's absolute limits.



Secured Entrances for ECISD Elementary Schools
RO Engineering, PLLC

RFID AND VEHICLE TAG READERS                                                                                          28 13 07-3

1.8 WARRANTY

A. Manufacturer's Standard Warranty:

1. Access Control System Warranty:  1 year limited warranty.

2. Telephone Entry/Access and Perimeter Control System:  2 years limited warranty.

PART  2  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer:  LiftMaster, which is located at:  300 Windsor Dr.; Oak Brook, IL 

60523; Toll Free Tel:  800-282-6225; Fax:  630-516-8412; Email:request info 

(specs@liftmaster.com); Web:LiftMaster.com

B. Substitutions:  Not permitted.

C. Requests for substitutions will be considered in accordance with provisions of Section 

01600.

2.2 ACCESS CONTROL SYSTEMS

A. Long Range Radio Frequency Identification (RFID) and Vehicle Tag Readers:  Liftmaster 

LMSC1000 total perimeter access solution. Designed for quick installation and easy gate 

access. Functions only with LiftMaster proprietary tags.

1. Tags:  LMUNTG LiftMaster dual-purpose RFID tag for vehicle windshield or 

headlamp. Passive identification, no battery required. For vehicle plastic or glass 

surfaces.

a. Dimensions (WxH):  1 x 3.15 inches (25 x 80 mm).

2. Tags:  LMHNTG LiftMaster rearview mirror RFID hang tag reader. For visitor passes, 

loaner vehicles, student and faculty parking and employee access control. Passive 

identification, no battery required.

a. Dimensions (WxH):  3.25 x 4.75 inches (83 x 121 mm).

3. Standard Features:

a. Listed:  UL and ULc.

b. UL Tested:  UL 294. Proven dependability.

c. FCC and Industry Canada compliant.

d. Reads RFID tags from 20 to 30 ft (6096 to 9144 mm) away, depending on tag 

placement and passes information to the LiftMaster access control system.

e. Distance Adjustment:  Radio frequency dial on Wiegand Module. No need for 

computer interface.

f. Seamless Operation between LiftMaster proprietary RFID tags with LiftMaster 

RFID readers.

g. Dual-Purpose RFID Tags:  Can be mounting to headlamp or windshield; plastic 

or glass surfaces. No battery required.

1) Durability:  Withstands most climates, temperature ranges and 

conditions, including car washes.

2) Works seamlessly with CAPXLV, CAP2D and myQ Community Control 

to control LiftMaster gate operators.

a) CAPXLV:  Reader must be within Wiegand distance. 

Approximately 325 ft (99 m).

3) Unique Identification:  Applied to each individual tag for community and 

visitor traceability.

http://admin.arcat.com/users.pl?action=UserEmail&company=LiftMaster&coid=42485&rep=&fax=630-516-8412&message=RE:%20Spec%20Question%20(13700cha):%20%20&mf=
http://admin.arcat.com/users.pl?action=UserEmail&company=LiftMaster&coid=42485&rep=&fax=630-516-8412&message=RE:%20Spec%20Question%20(13700cha):%20%20&mf=
http://liftmaster.com/
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4) Non-Transferable:  Designed to break on removal to prevent RFID tags 

from being stolen or misused.

5) Tag Mounting:  Horizontally (preferred) or vertically.

h. Wiegand Interface Module.

i. Mounting:  For Square or round posts.

4. Performance and Design Requirements for Reader:

a. Reader Dimensions (WxLxD):  10.25 x 10.25 x 1.25 inch (260 x 260 x 32 mm).

b. Weight:  6.7 lbs (3.04 kg).

c. Power Supply:  12 VDC, 3A. Plugs into a 120 VAC, 60 Hz supply. The power 

supply and Wiegand Module require a waterproof enclosure.

1) Input:  One power input and one loop detector input.

2) Output:  One Wiegand output.

d. Connectivity:  26 bit Wiegand (D0, D1, GND).

e. Antenna:  Circular polarized.

f. Frequency range:  902 to 928 MHz.

g. Supported Protocol:

1) ISO 18000-6.

2) ISO 18000-6C/EPC C1 G2.

h. Storage Temperature Range:  Minus 4 to 176 degrees F (minus 20 to 80 

degrees C).

i. Operating Temperature Range:  Minus 4 to 122 degrees F (minus 20 to 50 

degrees C).

PART  3  EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the 

best result for the substrate under the project conditions. If preparation is the responsibility of 

another installer, notify Architect in writing of deviations from manufacturer's recommended 

installation tolerances and conditions.

B. Do not proceed with installation until substrates have been properly prepared and deviations 

from manufacturer's recommended tolerances are corrected. Commencement of installation 

constitutes acceptance of conditions.

C. Clean surfaces thoroughly prior to installation.

D. Prepare surfaces using the methods recommended by the manufacturer for achieving the 

best result for the substrate under the project conditions.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions including but not limited to the 

following:

1. Mount directly to concrete pad, firmly secured, plumb and level.

2. Mount to mounting pedestal; provide base plate.

3. Wire in accordance with National Electric Code.

4. Enclose all splices in easily accessible junction boxes or on terminal boards.

5. Tag and identify all cable runs in all junction boxes.

B. Test system and adjust to assure components and accessories are properly connected and 

in working order.
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C. Wiring shall be in accordance with national electric codes and manufacturer's instructions. 

Make conduit and wiring connections to existing gate and door hardware devices as 

required.

D. Install wiring for detection and signal circuit conductors in conduit. Use 22 AWG minimum 

size conductors.

3.3 PROTECTION

A. Protect installed products until completion of project.

B. Touch up, repair or replace damaged products before Substantial Completion.

3.4 MAINTENANCE

A. Maintain at 3-month intervals during specified maintenance period, checking external 

reversing devices once per month.

END OF SECTION
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SECTION 32 31 00

ELECTRIC GATE OPERATORS

PART  1  GENERAL

1.1 SECTION INCLUDES

A. Electric Gate Operators:
1. Commercial High Traffic DC Slide Gate Operator (CSL24UL).

B. Monitored Photo Eyes 

1.2 RELATED SECTIONS

A. Section 02820 - Fences and Gates:  Adjoining fences and gates.

B. Section 03300 - Cast-in-Place Concrete:  Concrete mounting pads.

C. Section 11150 - Parking control equipment.

D. Division 16 - Requirements for electrical connections.

1.3 REFERENCES

A. Underwriters Laboratories (UL):  
1. UL 325 - Standard for Safety for Door, Drapery, Gate, Louver, and Window Operators 

and Systems.
2. UL 991 - Standard for Tests for Safety-Related Controls Employing Solid-State 

Devices.

B. International Organization for Standardization:  ISO 9001 - Quality Management Systems.

1.4 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data:  Equipment list, system description, electrical wiring diagrams for installation, 
and manufacturer’s data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings:  Submit shop drawings showing layout, profiles, and product components, 
including anchorage, edge conditions, and accessories. 
1. Operation, installation, and maintenance manuals including wiring diagrams.
2. Risers, layouts, and special wiring diagrams showing any changes to standard 

drawings. 

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials and products in strict compliance with manufacturer’s 
instructions and industry standards. 

B. Store products indoors in manufacturer’s original containers and packaging, with labels 
clearly identifying product name and manufacturer. Protect from damage.

1.6 QUALITY ASSURANCE 
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A. Manufacturer Qualifications:  ISO 9001 Certified Manufacturer.

B. Installer Qualifications:  Installation performed by factory authorized contractor specifically 
trained in gate operation systems of the type found within this section.
1. Documentation of maintenance and repair service availability for emergency 

conditions.
2. Quarterly maintenance for one year following Substantial Completion of the Project.

1.7 WARRANTY
1. Warranty Period:  5 years for commercial applications, 7 years for residential 

applications.

PART  2  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer:  LiftMaster; 300 Windsor Drive; Oak Brook, IL 60523. ASD Toll-
Free:  800.282.6225. Email:  specs@LiftMaster.com.  Web:  LiftMaster.com.

B. Substitutions:  Not permitted.

C. Requests for substitutions will be considered in accordance with provisions of Section 
01600.

2.2 GATE OPERATORS

A. Gate Operators:  CSL24UL Commercial High Traffic DC Slide Gate Operator.
1. CSL24UL Slide Gate Operator.
2. Compliance:  UL Listed. UL 325, UL 991 and CSA C22.2 No. 247 standards.

a. Intended for use in Class I, II, III and IV vehicular slide gate applications.
3. Monitored Safety Inputs:  3 inputs per board (main board and expansion board) 

totaling 6 inputs with any combination of up to:
a. Main Board:

1) 1 Monitored Close Photo Eye input
2) 1 Monitored Open Photo Eye input
3) 1 Monitored Open Safety Edge or Open Photo Eye input

b. Expansion Board
1) 2 Monitored Safety Edge or Photo Eye inputs (selectable for Open or 

Close).
2) 1 Monitored Photo Eye input (selectable for Open or Close).

c. 8 Monitored edges available when (Model LMWEKITU) is added.
4. Electrical Power Requirements:  

a. 115V AC, single phase
b. 230V AC, single phase.

5. Motor:  24V DC, with soft start/stop operation.
a. Duty cycle:  Continuous duty.

6. Capacity:  50-ft (15200 mm) gate at 1,500 pounds (680 kg).
7. Recommended Cycles per Day: Continuous duty.
8. Gate Travel Speed:  12 inches (304 mm) per second.
9. Warranty:  5 years for commercial applications, 7 years for single-home applications.
10. Wormgear Reduction:  Commercial synthetic oil bath gearbox. 10:1 reduction.
11. Battery Backup:  Power Management system draws 14.8 mA when gate is idle with 

remote controls programmed. 208 cycles with two 7 Ah batteries or 1179 cycles with 
two 33 Ah batteries.

12. Standby Time:  24 days of standby power in event of a power loss with two 7 Ah 
batteries or 105 days with two 33 Ah batteries (excluding accessories).

13. Solar Capable:  See daily solar cycle chart.
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14. Accessory Electrical Power Requirements:  24V DC 500 mA output, switched and 
unswitched power.

15. Chassis: Constructed with 1/4 inch (6mm) gold zinc-plated steel for rust prevention.
16. Cover: High-density, UV-resistant polycarbonate two-piece cover.
17. Internet Connectivity: MyQ Technology

a. 902 to 928 MHz
b. 50-channel FHSS (Frequency Hopping Spread Spectrum).
c. 828LM Internet Gateway enables monitoring and control of gate operators via 

internet-enabled smartphone, tablet or computer. 
d. Provides two-way communication between gate operator and MyQ accessories 

to enable remote open, close and monitoring of gate.
18. Receiver:  Security+ 2.0 3-channel on-board receiver, holds up to 50 remote controls 

(unlimited with use of 811LM/813LM), HomeLink compatible
a. Transmits 310 MHz, 315 MHz, 390 MHz.

19. Inherent Reversing Sensor: Detects obstructions or increased loads. Reverses gate 
when closing or stops/reverses the gate when opening.

20. Electronic Limits:  Maintains accurate limit position throughout travel, even after using 
the manual disconnect.

21. Dual-gate operation capabilities to allow 2 separate gate operators to operate in 
unison at a single entrance.

22. Wireless Dual Gate Operation:  Built-in wireless communication will operate primary 
and secondary operator without having to run a communication wire.
a. Support Through-beam photo eye in wireless dual-gate setup. Attach emitter 

and receiver to operators, eliminating communication wire between them. 
23. PosiLock: Automatically powers the operator and returns a gate to the closed position 

when gate is pushed off of its closed limits. 
24. Bi-Part Delay: Selectable feature for dual-gate applications. Firmware monitors speed 

and position of each gate and adjusts speed as necessary to ensure both the gates 
close at the same time. 

25. Synchronized Close:  Selectable feature for dual-gate applications with curved 
driveways. Monitors speed and position of each gate. Adjusts speed as necessary 
ensuring gates close at the same time. 

26. LED Diagnostic Display: Simplifies installation and troubleshooting.
27. Colored Terminal Blocks: Easy identification of safety and fire department inputs. 
28. Programmable Auxiliary Relays:  2 programmable relays with 6 settings each

a. Pre-warning or gate-in-motion sounder.
b. Switch on/off devices at open or Close Limits or while gate is in motion.
c. Tamper detection if gate is pushed off Close Limit.
d. Cycle quantity feedback.
e. Red/Green light to control gate traffic.

29. Quick Close, Anti-Tailgate:  Secures property, preventing unauthorized access.
30. Sequenced Access Management: Capable of sequentially controlling the operator in 

tandem with barrier gate. 
31. Plug-in Loop Detector Inputs:  Programmed inputs for shadow, interrupt and exit.
32. Alarm Reset Button:  Instantly resets the built-in safety alarm siren.
33. Fire Department Compliant:  Selectable settings allow gate to auto open on power 

failure or battery depletion.
34. Surge Suppression:  Industrial strength on high and low voltage outputs. Protects 

against lightning strikes at a 50-ft (15240 mm) radius.
35. Keyed Manual Disconnect:  Simple-to-use disconnect allows gate to be operated 

manually and maintain limit position once re-engaged.
36. Operating Temperature Range:  

a. Without Heater:  -4 to 140 degrees F (-20 to 60 degrees C).
b. With Optional Heater: -40 to 140 degrees F (-40 to 140 60 degrees C)

37. MyQ enabled Accessories:
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a. 828LM Internet Gateway: Allows remote monitoring from internet-enabled 
computer or smartphone.

b. 829LM Garage and Gate Monitor: Allows remote monitoring and operation.
c. 823LM Remote Light Switch: Controls light remotely.
d. 825LM Remote Light Control: Allows remote monitoring and operation.

38. Accessories:  Safety Monitoring Devices:
a. Monitored Photo Eyes and Wireless Edge Kits.

1) LMRRUL Reflective Photo Eyes.
2) LMTBUL Thru-Beam Photo Eyes.
3) LMWEKITU Wireless Edge Kith with Transmitter and Receiver.
4) LMWETXU Wireless Edge Transceiver

b. Wired Monitored Edges (all require use of LMWEKITU)
1) S50 Small Profile Monitored Edge
2) L50 Large Profile Monitored Edge

39. Accessories:  Provide the optional accessories listed below.
a. LOOPDETLM Plug-in Loop Detector
b. KPW250 – Wireless Commercial Keypad
c. 892LT 2-Button Security+ 2.0 Learning Remote Control
d. 894LT 4-Button Security+ 2.0 Learning Remote Control
e. 811LM 1-Button Encrypted DIP Remote Control
f. 813LM 3-Button Encrypted DIP Remote Control
g. CAPXLV – Connected Access Portal, High Capacity with Video
h. EL2000SS Stainless Steel Commercial and Gated Community Telephone Entry 

System.
i. Star1000 Commercial Access Control Receiver
j. PPWR Passport Receiver with Security+ 2.0 Technology
k. PPV1 Passport 1-Button Remote
l. PPK1 Passport 1-Button Mini Remote
m. KPR2000 Single Access Remote Control Keypad and Proximity Reader
n. MG1300 Maglock. 1,300 pound (590 kg) holding force
o. MPEL:  Mounting plate for post mount
p. HTR Heater Kit

B. LMRRUL Monitored Retro-Reflective Photo Eye.
1. LMRRUL Monitored Retro Reflective Photo Eye Assembly:  6 ft (1829 mm) cable, 

bracket, hood, square reflector, reflector hood, reflector bracket, mounting hardware.
2. Compliance:  UL 325 requirements for gates as secondary entrapment protection.

a. Enclosure:  NEMA 4X waterproof and corrosion-resistant enclosure.
3. Installation Design:  Single-sided, does not require trenching. 

a. Alignment:  LED indicator with visible feedback and adjustable photo eye. 
4. Photo Eye Beam:  Polarized beam technology sends and receives beam through 2 

polarized filters to avoid interference from shiny objects.
5. Sensing Distance:  50 feet (15 m).
6. Operating Temperature Range:  -40 to 149 degrees F (-40 to 65 degrees C).
7. Power:  2-wire photo eye interface.
8. Operating Current:  Greater than or equal to 40 mA.
9. Output Versions:  Monitored 2-wire.
10. Response time:  35 milliseconds.
11. Wake-up Delay:  500 milliseconds.
12. Connection:  6 ft (1829 mm) cable, fine stranded with crimp terminals. 18 ga wire.

C. LMTBUL Monitored Through Beam Photo Eye.
1. LMTBUL Monitored Through Beam Photo Eye:  Photo eye emitter, photo eye receiver 

each with 6 ft (1829 mm) cable, 2X photo eye bracket, 2X photo eye hood, mounting 
hardware.

2. Compliance: UL 325 requirements for gates as secondary entrapment protection.
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a. Enclosure:  NEMA 4X waterproof and corrosion-resistant enclosure.
3. Installation Design:  Dual-sided, if used in dual gate applications. Operator wireless 

communication can be used to avoid trenching. 
a. Alignment:  LED indicator with visible feedback and adjustable photo eye.

4. Photo Eye Beam:  Polarized beam technology sends and receives beam through 2 
polarized filters to avoid interference from shiny objects.

5. Sensing Distance:  90 feet (27 m).
6. Operating Temperature Range:  -40 to 149 degrees F (-40 to 65 degrees C).
7. Power:  2-wire photo eye interface.
8. Operating Current:  Greater than or equal to 40 mA.
9. Output Versions:  Monitored 2-wire.
10. Response time:  35 milliseconds.
11. Wake-up Delay:  500 milliseconds.
12. Connection:  6 ft (1829 mm) cable, fine stranded with crimp terminals. 18 ga. wire.

PART  3  EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Inspect and prepare substrates using the methods recommended by the manufacturer for 
achieving best result for the substrates under project conditions.

B. Do not proceed with installation until substrates have been prepared using the methods 
recommended by the manufacturer and deviations from manufacturer’s recommended 
tolerances are corrected. Commencement of installation constitutes acceptance of 
conditions.

C. If preparation is the responsibility of another installer, notify Architect in writing of deviations 
from manufacturer’s recommended installation tolerances and conditions.

3.2 INSTALLATION

A. Install in accordance with manufacturer’s instructions.  Test for proper operation and adjust 
until satisfactory results are obtained.

3.3 PROTECTION

A. Protect installed products until completion of project.  

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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