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BUILDING FULLY SPRINKLERED

 IBC Section 1007.1.1

OCCUPANT LOAD - 34

3- 58" METAL STUDS

R12 BLANKETS EXCEPT
WHERE NOTED AS
SOUND ATTENUATION
FOR RR'S & EXAM RMS
3&46" METAL STUDS

@ 16" O.C. TO PARTY WALL
& 3-5/8" TO INTERIORS

SOUND BATT ATTENUATION
BLANKETS

GYP. BD.@ WET WALLS

5/8" GYP. BD. TO 6" ABOVE
CEILING

4 1/2" DUROCK BASE

3-5/8" METAL STUDS
@ 16" O.C.

R12 BLANKETS

12" DUROCK BASE TO
MOP SINK, 5/8" PLYWOOD
TO 7'-0" AND X WR GYP
ABOVE TO MOP SINK AND
GYP TO STORE RM WALLS
ABOVE 7'.

J-MOLD

RR LVT TILES

WHITE FRP

WATERPROOF
MEMBRANE

WATERPROOF MEMBRANE
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ENCLOSED MOP SINK
(DOTTED LINE) & 16" UP
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WGBBAS 7/16 in. x 3
in. typical throughout.
Prime Finger-Jointed
Base Molding painted
satin black & sealed
with flexible caulk at
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hold 1/4" off slab

BLOCKING AS REQUIRED

5/8" TYPE 'X' W.R

R19

PAINT

WATERPROOF
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Drywall & Gypsum
Board Walls taped &
floated: 1 coat of
BEHR Drywall Plus
Interior Primer &
Sealer + 2 coats of
BEHR PRO i300
Interior Satin Black
Paint.

Interior Wood (Doors &
Trim): 1 coat of BEHR
Interior Stain-Blocking
Primer & Sealer + 2
coats of BEHR
Premium Plus Interior
Satin Black trim
Enamel & Flirt Alert
eggshell to doors.

Pinnacle Dark Gray 4.5 in.
x 120 ft. x 1/8 in. Rubber
Wall Cove Base Coil

GYP. BD.@ WET WALLS
5/8" TYPE 'X' W.R

6" METAL STUDS
@ 16" O.C. TO PARTY WALL
PER UL U419

R19

5/8" TYPE 'X' 1 HR FIRE
RATED GYD BOARD

UL U419-Classified Head of Wall
Assembly Fire Ratings

HEAD OF WALL ASSEMBLY

INTUMESCENT MASTIC
SEAL

INTUMESCENT SEAL WITH BACKER RODS TO DECK TROUGHS
EXISTING ROOF DECK & INSULATION

EXISTING VERTICAL SEPERATION OF 2 HR. - UL Design No. D916
EXISTING CONCRETE ON METAL DECK

mop sink store
rest room adjacent tenant
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FOR HORIZONTAL UL
CODE REQUIREMENTS

exam room exam room
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existing 7" concrete panel
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ENTRANCE RECEP LOUNGE EXAM RM EXAM RM CONSULTING 1

EXAM RMSTOREBREAK RM LAB

BR
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K 
RM
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B

RECEPTION

ROOM FINISH MATERIALS
SCHEDULE

WALLS - Wall murals by Owner)

BASE

W1

F1

B1

FLOOR
Flooring should be LVT (luxury vinyl tile) Color - Summit color
Owner contact - shawinc | Showpad

WGBBAS 7/16 in. x 3 in. from Homedepot Prime Finger-Jointed
Base Molding painted Satin Black and install flexible caulk at
base throughout

CEILING
Armstrong OEA acoustic fissured 2'x4' ceiling
tile. White 9/16 metal grid to match

All ceiling material to be class A

C1

C2 Gypboard ceiling. Paint - One coat primer and 2 coats
latex eggshell paint - Behr Imperial Gray

5
8" gypboard taped, floated & painted:

All Walls/Base & Door Trim: Behr Satin Black

EDUGGAN@Behr.com

(726) 228-1342

1066 CENTRAL PKWY SOUTH

SAN ANTONIO, TX 78232

https://www.behr.com/pro/ColorDetailView/PPU26-01

B1 Rest rooms - Pinnacle Dark Gray 4.5 in. x 120 ft. x 1/8 in.
Rubber Wall Cove Base Coil from HomeDepot - seal at base

DOORS
All solid core Door paint color - Behr FLIRT ALERT
P150-7

D1

NOTE: Furring, framing and blocking
shall be of non-combustable materials
meeting fire code requirements

EX. STORE FRONT  - if
hardware switched out check
with landlord as it may need
to be mastered keyed

TYPE 1

GRAB BARS BOBRICK B-62O6

STOREFRONT & DOOR TYPES

Kate and Laurel - Quato 24.00 in. W x 36.00 in. H Black Rectangle T Framed
Decorative Wall Mirror - HOMEDEPOT Internet # 327267423 Model # 225685

DOOR HARDWARE

Koala Kare KB200-00 Horizontal Baby
Changing Station / Table - Cream

TYPE 1

T

Single Door #03 Male
Single Door #04 Female
Each door 3'-0"x7'-0" x1 34" WD x MF - Solid core painted
2 ea. Schlage ANSI - D73PD F90 with lever handle. Corridor/restroom lock             Schlage
• Locked or unlocked by key from outside • Push-button locking from inside.
• Turn inside knob or close door to release button• Inside knob free for immediate egress.
6 ea. Hinges BB5000 4 12" x 4 12" 652                                                                      Bommer
2 ea. Closers RA 1461 xTB x AL                                                                           LCN
2 ea. Kickplates 8" x 34" x US32D                                                                         Rockwood
2 ea. Wall Stops 406 x US32D                                                                              Rockwood
2 ea. Coat Hook 0714                                                                                            ASI
1 ea. ADA RR Sign 8" x 9" Men's                                                                          Compliance Signs
1 ea. ADA RR Sign 8" x 9" Women's                                                                     Compliance Signs
6 ea. Silencers 0146                                                                                              Steelcraft

DOORS 10 & 11(Rest Rooms)

TYPE 2

ALL CONSTRUCTION IS TO CONFORM
TO LOCAL AND STATE BUILDING
CODES & ORDINANCES,AND SHALL
COMPLY WITH ANSI 117.1  & ADA
ACCESSIBILITY GUIDELINES.
G.C. TO PROVIDE & INSTALL THREE (3)
FIRE EXTINGUISHERS AT LOCATIONS
DIRECTED BY FIRE OFFICIAL.
G.C. IS RESPONSIBLE FOR PROPER
LOCATION OF ALL REQUIRED METAL
STUDS & MISC. STEEL FRAMING AND
ANY ADDITIONAL FRAMING AS
REQUIRED.
ALL CONSTRUCTION, INSTALLATION,
ETC. SHALL BE PER INDUSTRY AND
MANUFACTURER'S STANDARDS. G.C.
TO PROVIDE TURNKEY PROJECT.

GENERAL NOTES
1.

2.

3.

4.

1. UNDERCUT ALL INTERIOR
DOORS 1" FROM FINISH FLOOR

2. (1)CAL - ROYAL 4400 RIM TYPE
DOOR CLOSER FOR INTERNAL
DOORS 2; 5; 12; 13; & 18)
(2)CAL - ROYAL 5000 TYPE EXIT DEVICE
FOR EXIT DOORS IF REQUIRED

Numhew Wall-Mount double Toilet
Paper Holder with Shelf in Matte Black BOBRICK B-35883.MBLK 

B-43699 ADA Surface-Mounted Paper
Towel Dispenser and Waste Receptacle,
Satin Finish, 3-Gallon Waste

Internet # 342200661
Model # H3H8E7L6 - HOMEDEPOT

 Behr Satin Black  

 Behr Satin Black   Behr Satin Black   Behr Satin Black  

Behr FLIRT ALERT P150-7

SimpleHuman
15 oz. Single Wall Mount Soap
Dispenser Pump, Stainless Steel

Internet # 203131405
Model # BT1034 - HOMEDEPOT

OR EQUAL
APPROVED BY
OWNER

Stainless Steel

SATIN

CREAM

Behr FLIRT ALERT P150-7 Behr FLIRT ALERT P150-7 Behr FLIRT ALERT P150-7

 Behr Satin Black   Behr Satin Black  

 Behr Satin Black   Behr Satin Black   Behr Satin Black  

 Behr Satin Black   Behr Satin Black  

 Behr Satin Black   Behr Satin Black  

Behr FLIRT ALERT P150-7 Behr FLIRT ALERT P150-7 Behr FLIRT ALERT P150-7

 Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black  

 Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black   Behr Satin Black  

Behr FLIRT ALERT P150-7Behr FLIRT ALERT P150-7Behr FLIRT ALERT P150-7Behr FLIRT ALERT P150-7Behr FLIRT ALERT P150-7Behr FLIRT ALERT P150-7

Behr FLIRT ALERT P150-7

 Behr Satin Black  

REST ROOMS

FRP

WATERPROOFED UPSTAND

OAKMOORE Commercial Door Handle Black - Grade 2 Lockset -
Door Lever Schools Offices Industrial UL CUL & ADA – ANSI A156.2
(Passage (No Keys))
Model Number Sacramento-Black
Manufacturer Oakmoore
UPC 634855763621
ASIN B0DJGZRHY9

OAKMOORE Commercial Door Handle Black - Grade 2 Lockset -
Door Lever Schools Offices Industrial UL CUL & ADA – ANSI A156.2
(Storeroom, IT &Lab (Auto Locking, Need Key))
Brand NameOAKMOORE
Model Number Sacramento-Black
Manufacturer Oakmoore
UPC 634855528930
ASIN B0DJH1XPMR

DOORS (ALL OTHER INTERIOR DOORS)

DOORS 5, 12 &13(IT; STORE & LAB)
TYPE 1

TYPE 1
TYPE 2

OR EQUAL
APPROVED BY
OWNER

 NOTE: EX FIRE DOOR #7 CLOSED OFF ON INSIDE & NOTED
AS 'NOT AN EXIT' ON OUTSIDE

Note - Doors along the path of egress will comply with sections
1010.2.4 for locks and latches

 Behr Satin Black  

 Behr Satin Black  

Behr FLIRT ALERT P150-7

 Behr Satin Black  

CONSULTING 2EXAM RM

 Behr Satin Black  

2 OFFICES & RELATED DOORS OMITTED

RECEPTION SPACE RECONFIGURED

IT RM OMITTED, NEW OFFICE ADDED & SECOND LOUNGE
RECONFIGURED BY REDUCING RECEPTION AREA

DOOR LOCATION REPOSITIONED

FEMALE RR

SIM
.

10

MALE RR

SIM
.

10

DOOR LOCATION REPOSITIONED

MALE RESTROOM PLAN MIRRORED TO BE THE SAME AS THE FEMALE RR
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DIVISION 1 - GENERAL REQUIREMENTS Section 01100 - Summary of Work Section 01110 - Work Covered by Contract Documents Section 01300 - Administrative Requirements Section 01320 - Change Order Procedures Section 01400 - Quality Requirements Section 01500 - Temporary Facilities and Controls Section 01580 - Project Identification Signs Section 01600 - Product Requirements Section 01700 - Execution Requirements Section 01720 - Construction Layout Section 01780 - Closeout Submittals DIVISION 3 - CONCRETE - related to fill in of leave out Section 03300 - Cast in Place Concrete DIVISION 5 - METALS  Section 05500 - Metal Fabrications Section 05514 - Metal Ladders  DIVISION 6 - WOOD AND PLASTICS Section 06100 - Rough Carpentry Section 06170 - Laminated Veneer Structural Timber Section 06176 - Metal-Plate-Connected Wood Trusses Section 06200 - Finish Carpentry Section 06410 - Custom Cabinets Section 06620 - Solid Non-Porous Sheet and Shape Products DIVISION 7 - THERMAL AND MOISTURE PROTECTION Section 07212 - Board and Batt Insulation Section 07240 - Exterior Insulation and Finish Systems Section 07260 - Weather Barriers Section 07530 - Elastomeric Membrane Roofing Section 07620 - Sheet Metal Flashing and Trim Section 07900 - Joint Sealers DIVISION 8 - DOORS AND WINDOWS Section 08110 - N/A Section 08211 - Flush Wood Doors Section 08214 - N/A Section 08710 - Door Hardware Section 08800 - Glazing DIVISION 9 - FINISHES Section 09260 - Gypsum Board Assemblies Section 09300 - Tile Section 09511 - Suspended Acoustical Ceilings Section 09610 - Granite Section 09729 - N/A Section 09771 - N/A Section 09900 - Paints and Coatings DIVISION 10 - SPECIALTIES Section 10410 - N/A Section 10442 - N/A Section 10523 - Fire Extinguishers, Cabinets and Accessories Section 10800 - Toilet Accessories DIVISION 11 - EQUIPMENT Section 11400 - Food Service Equipment (Installation) DIVISION 15 - MECHANICAL SYSTEMS Section 15100 - General Mechanical Requirements  Section 15400 - Plumbing  Section 15700 - Heating, Ventilating and Air Conditioning  DIVISION 16 - ELECTRICAL SYSTEMS Section 16050 - Basic Methods and Requirements Section 16110 - Raceways Section 16120 - Wires and Cables Section 16135 - Electrical Boxes and Fittings Section 16142 - Electrical Connections for Equipment Section 16143 - Wiring Devices Section 16150 - Motor Controllers and Contactors Section 16170 - Circuit and Motor Disconnects Section 16180 - Overcurrent Protective Devises Section 16190 - Supporting Devices Section 16195 - Electrical Identification Section 16445 - Panelboards, Distribution and Branch Circuit Section 16450 - Grounding Section 16510 - Interior Building Lighting
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1.  3. WORK RESPONSIBILITY WORK RESPONSIBILITY A. Not In Contract (NIC):   Items shown or noted "(NIC)" on the Not In Contract (NIC):   Items shown or noted "(NIC)" on the    Items shown or noted "(NIC)" on the drawings and/or in the specifications shall be furnished and installed by Owner under separate contract, except as described hereinafter. The Contractor shall receive, unload as required, store, coordinate and accommodate the Owner's contractors during the Work and be responsible to the extent of carrying necessary insurance to cover items in case of theft, fire, loss, malicious damage and other miscellaneous damage. Contractor shall provide all conduits, boxes, chases, etc. as indicated on the drawings for a complete installation. Included, but not inclusive, in this category are: a. Security video System: Contractor shall supply electrical Security video System: Contractor shall supply electrical service and wire chases with pull strings per plans and coordinate installation with Owner's agent.  Contractor to provide adequate wood backing to install all necessary equipment. b. Furnishings and decor shown on architectural drawings. Note:  Furnishings and decor shown on architectural drawings. Note:  Note:  :  All millwork items shown on architectural drawings shall be the responsibility of the Contractor.  Contractor shall submit shop drawings of same for owner approval.
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1. INTENT OF DRAWINGS AND SPECIFICATIONS INTENT OF DRAWINGS AND SPECIFICATIONS A. The Contractor shall complete all Work as provided for in Contract The Contractor shall complete all Work as provided for in Contract Documents including Drawings and Specifications.  Anything mentioned in the Specifications and not shown on the Drawings or shown on the Drawings and not mentioned in the Project Manual, shall be furnished and installed as if shown and mentioned in both.  The Contractor shall furnish all materials or labor required to complete Work shown on the Drawings and called out in the specifications, to include labor and material requirements reasonably inferable therefrom as being necessary to complete the work, whether each and every single item necessary to completion is specified or detailed or not. 2. CONTRACTOR RESPONSIBILITY FOR WORK REQUIRED CONTRACTOR RESPONSIBILITY FOR WORK REQUIRED A. The organization of the Specifications into Divisions, Sections and The organization of the Specifications into Divisions, Sections and Paragraphs and the arrangement of the Drawings are not intended to control the Contractor in dividing the Work among Subcontractors or to establish the limits and extent of work to be performed by a particular trade.  The Contractor alone is responsible for the completion of the entire work as drawn and specified, complete in place and in functional or operating conditions.  The division of the specifications into sections and paragraphs is for convenience only and not for the purpose of limiting or restricting the performance of any portion of the Work to any particular trade. 

AutoCAD SHX Text
5. MISCELLANEOUS PROVISIONS  MISCELLANEOUS PROVISIONS  6. NOTE: LANDLORD CONSTRUCTION COMPLIANCE RULES TO BE COMPLIED NOTE: LANDLORD CONSTRUCTION COMPLIANCE RULES TO BE COMPLIED WITH. A. Accessibility Compliance: Accessibility Compliance: 1. Full compliance with Uniform Federal Accessibility Standards (UFAS), Full compliance with Uniform Federal Accessibility Standards (UFAS), and Americans with Disabilities Act (ADA), prohibiting discrimination on basis of disability by public accommodations, is required for Work of this Project. 2. This Project has been designed to and requires full compliance with This Project has been designed to and requires full compliance with ADA regulations, whether or not specific references or notes to regulations are made on Drawings or in Specifications. 6. PROJECT GENERAL NOTES PROJECT GENERAL NOTES A. Unless noted otherwise, all work in these drawings and Unless noted otherwise, all work in these drawings and specifications shall be performed by the Contractor. B. The Contractor shall field verify all conditions and dimensions The Contractor shall field verify all conditions and dimensions prior to any work and shall be responsible for all work and materials including those furnished by subcontractors.  Contractor shall accept premises as found, Owner assumes no responsibility for the condition of the existing site or existing structures at the time of bidding or thereafter. C. The Contractor is responsible for correcting any errors after The Contractor is responsible for correcting any errors after the start of construction which has not been brought to the attention of the architect.  The means of correcting any error shall first be approved by the Architect and Owner. D. Dimensions take precedence over drawings.  DO NOT SCALE Dimensions take precedence over drawings.  DO NOT SCALE DRAWINGS TO DETERMINE ANY LOCATIONS.  The architect shall be notified if any discrepancy occurs prior to continuing with work. E. All plan dimensions are from face of stud or face of masonry All plan dimensions are from face of stud or face of masonry unless noted otherwise. F. The Contractor shall report to the Owner and Architect any The Contractor shall report to the Owner and Architect any errors, inconsistencies, or omissions discovered.  G. All construction shall comply with the applicable building codes and All construction shall comply with the applicable building codes and local restrictions.  The Contractor must comply with the Contractor registration requirements of all governing authorities. H. The general building permits shall be paid for by the Owner.  All The general building permits shall be paid for by the Owner.  All other permits shall be secured and paid for by the subcontractor directly responsible.  All required city, county, and/or state licenses shall be acquired and paid for by the individual subcontractor. I. It shall be the responsibility of the Contractor to locate all It shall be the responsibility of the Contractor to locate all existing utilities whether shown herein or not and to protect them from damage.  The Contractor shall bear all expense of repair or replacement of utilities or other property damaged by operations in conjunction with the prosecution of the work. J. The Contractor shall be responsible for and shall replace or The Contractor shall be responsible for and shall replace or remedy any faulty, improper, or inferior materials or workmanship which shall appear within one year or as otherwise specified for a specific component after the completion and acceptance of the wok under this contract. K. The Contractor is to provide blocking as required for mounting The Contractor is to provide blocking as required for mounting of booth tables, wall mounted shelves, cabinets, HC grab bars and partition braces, in addition to other requirements specified herein.
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The liability insurance purchased and maintained by Contractor in the minimum amounts as follows: (a) Workman's Compensation Workman's Compensation (i) Workers' or workman's compensation - maximum permitted by Workers' or workman's compensation - maximum permitted by statue, (j) - Employer's Liability - $1 million. - Employer's Liability - $1 million. (b) Comprehensive General Liability Comprehensive General Liability Bodily injury and property damage having a combined single limit of $2 Million and including the following coverage's: (i) Comprehensive Form Comprehensive Form (ii) Premises - Operations Premises - Operations (ii) Explosion and Collapse Hazard Explosion and Collapse Hazard (iv) Underground Hazard Underground Hazard (v) Products - Completed Operations. Hazard (which must be Products - Completed Operations. Hazard (which must be maintained for 2 years commencing with issuances of the final Certificate of Payment) (vi) Broad Form Contractual Insurance Broad Form Contractual Insurance (vii) Broad Form Property Damage (extended to apply to Broad Form Property Damage (extended to apply to completed operations) (viii) Independent Contractors Independent Contractors (ix) Personal Injury (with employees and contractual exclusions Personal Injury (with employees and contractual exclusions deleted) (c) Automobile Liability (Comprehensive Form) insuring contractor Automobile Liability (Comprehensive Form) insuring contractor for operations of all owned, hired, and non-owned vehicle limit of $2 Million. (d) Umbrella Excess Liability:  $3 Million per occurrence / Umbrella Excess Liability:  $3 Million per occurrence / aggregate. The Contractor shall furnish Builders Risk Insurance, including the perils of fire, extended coverage, vandalism, and malicious mischief In an amount of not less than 100% of the insurable value of all the work, and the coverage written on Builders Risk Coverage Form CP0020, Including Causes of Loss Basic Form CP1010 or Causes of Loss - Broad Form CP1020 or Causes of Loss - Special Form CPl030 or an acceptable inland Marine “All All Risk” installation floater form, with a company authorized to do installation floater form, with a company authorized to do business in the state in which the project is located. 12.2.2.1(a) If during the Contractors one (1) year warranty after completion the Owner requests that tests be performed to determine if corrections in the Work need to be made, the expense of such tests shall be borne by (a) the Owner, if the results of the tests indicate that no corrections are necessary, or (b) the Contractor, if the results of the test indicate that corrections are necessary. 1. Article 13, paragraph 13.6.1: Article 13, paragraph 13.6.1: 13.6.1 Interest rate shall be at prevailing market rate
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k. Workmanship: Workmanship: 1) Graining:  Where two metal surfaces are butt welded, grain Graining:  Where two metal surfaces are butt welded, grain shall run in the same direction. 2) Cove all intersections of vertical and horizontal sheet Cove all intersections of vertical and horizontal sheet metal on a 5/8" radius unless otherwise indicated. l. Fastening: Fastening: 1) Provide nuts, bolts, and screws of American Standard Provide nuts, bolts, and screws of American Standard unified screw thread design in stainless steel, only when sanitary fastenings are impossible.  In all instances, use counter-sunk, flat, or oval head fasteners.  round head fasteners are not acceptable. 2) Wherever bolt threads are exposed, or may come in Wherever bolt threads are exposed, or may come in contact with a wiping cloth, use stainless steel acorn nuts. m. Welding: All welding shall be per AWS standards by electric Welding: All welding shall be per AWS standards by electric arc method with rod of same composition as parts welded.  make welds complete, strong, and ductile with rubble ground off and joints finished smooth, polished, and re-grained.  Welds shall not be visible on continuous appearance.  All welding shall be of a non-toxic nature when used on surfaces exposed to unpackaged food. n. Grinding, Polishing, and Finishing: Any material sunken or Grinding, Polishing, and Finishing: Any material sunken or depressed by welding operation shall be hammered and peened flush with adjacent surfaces and, if necessary, ground again to eliminate low spots.  Surfaces showing evidence of warpage and/or burn discoloration will not be accepted.  in all cases, textures from rough grinding shall be removed by successive finer polishing operations until the grain of the entire surface is homogeneous. o. Equipment Adjustment: Contractor shall operate all food Equipment Adjustment: Contractor shall operate all food service equipment, test for leaks, proper connections, inadequate or faulty performance, calibrate and correct and adjust for proper operation.  All thermostatically controlled equipment and equipment with automatic features shall be operated for a sufficient length of time to prove controls are functioning as intended.  all food service plans, shop drawings, and equipment brochures are to remain at the store and be handed over to the Owner for future reference. p. Testing: Contractor shall test all water and gas piping built Testing: Contractor shall test all water and gas piping built within the food service equipment for leaks using approved testing procedures. q. Completion: Completion: 1) Contractor shall remove all protective coverings, tags, Contractor shall remove all protective coverings, tags, labels, and tape from equipment. 2) Contractor shall thoroughly clean and polish Owner Contractor shall thoroughly clean and polish Owner furnished items. 3) Contractor shall place protective coverings on all Contractor shall place protective coverings on all equipment after cleaning until final acceptance of building then shall remove protective coverings.
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5. CONSTRUCTION PROGRESS SCHEDULE A. Within 10 days after joint review, submit complete schedule. Within 10 days after joint review, submit complete schedule. B. Submit updated schedule with each Application for Payment. Submit updated schedule with each Application for Payment. 6. PROGRESS PHOTOGRAPHS A. Submit each photographic application for payment, taken not more Submit each photographic application for payment, taken not more than 3 days prior to submission of application for payment. B. Provide weekly photographs of site and construction throughout Provide weekly photographs of site and construction throughout progress of Work to Architect
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7. SUBMITTALS FOR OWNER REVIEW 9. SUBMITTALS FOR PROJECT CLOSEOUT A. When the following are specified in individual sections, submit them When the following are specified in individual sections, submit them at project closeout: 1. Project record documents. Project record documents. 2. Operation and maintenance data. Operation and maintenance data. 3. Warranties. Warranties. 4. Bonds. Bonds. 5. Other types as indicated.Other types as indicated.
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1. TEMPORARY UTILITIES  TEMPORARY UTILITIES  A. Provide and pay for all electrical power, lighting, water, heating Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation required for construction purposes. 2. TEMPORARY SANITARY FACILITIES TEMPORARY SANITARY FACILITIES A. Provide and maintain required facilities and enclosures.  Provide Provide and maintain required facilities and enclosures.  Provide at time of project mobilization. Maintain daily in clean and sanitary condition.
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4. SUBSTITUTION PROCEDURES A. Instructions to Bidders specify time restrictions for submitting Instructions to Bidders specify time restrictions for submitting requests for substitutions during the bidding period.  Comply with requirements specified in this section. B. Substitutions may be considered when a product becomes Substitutions may be considered when a product becomes unavailable through no fault of the Contractor. C. Document each request with complete data substantiating Document each request with complete data substantiating compliance of proposed substitution with Contract Documents. D. A request for substitution constitutes a representation that A request for substitution constitutes a representation that the submitter: 1. Has investigated proposed product and determined that it meets Has investigated proposed product and determined that it meets or exceeds the quality level of the specified product. 2. Will provide the same warranty for the substitution as for the Will provide the same warranty for the substitution as for the specified product. 3. Will coordinate installation and make changes to other Work which Will coordinate installation and make changes to other Work which may be required for the Work to be complete with no additional cost to Owner. 4. Waives claims for additional costs or time extension which may Waives claims for additional costs or time extension which may subsequently become apparent. E. Substitutions will not be considered when they are indicated or Substitutions will not be considered when they are indicated or implied on shop drawing or product data submittals, without separate written request, or when acceptance will require revision to the Contract Documents. 7. STORAGE AND PROTECTION STORAGE AND PROTECTION A. Designate receiving/storage areas for incoming products so that Designate receiving/storage areas for incoming products so that they are delivered according to installation schedule and placed convenient to work area in order to minimize waste due to excessive materials handling and misapplication. B. Store and protect products in accordance with manufacturers' Store and protect products in accordance with manufacturers' instructions with labels intact and legible. C. Store sensitive products in weather tight, climate controlled, Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to product. D. For exterior storage of fabricated products, place on sloped For exterior storage of fabricated products, place on sloped supports above ground. E. Cover products subject to deterioration with impervious sheet Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent condensation and degradation of products. F. Arrange storage of products to permit access for inspection. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are undamaged and are maintained in acceptable condition.
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1. REFERENCES AND STANDARDFor products and workmanship specified by REFERENCES AND STANDARDFor products and workmanship specified by reference to a document or documents not included in the Project Manual, also referred to as reference standards, comply with requirements of the current standard, except when more rigid requirements are specified or are required by applicable codes. A. Should specified reference standards conflict with Contract Should specified reference standards conflict with Contract Documents, request clarification from Owner's Project Coordinator before proceeding. 2. TESTING AND INSPECTION AGENCIES TESTING AND INSPECTION AGENCIES A. General Contractor shall employ services of an, Owner-approved, General Contractor shall employ services of an, Owner-approved, independent testing agency to perform specified testing. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance with requirements of Contract Documents. 4. CONTROL OF INSTALLATION CONTROL OF INSTALLATION A. Monitor quality control over suppliers, manufacturers, products, Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, to produce Work of specified quality. B. Comply with manufacturers' instructions, including each step in Comply with manufacturers' instructions, including each step in sequence. C. Comply with specified standards as minimum quality for the Work Comply with specified standards as minimum quality for the Work except where more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship. D. Verify that field measurements are as indicated on shop drawings Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer. 5. TOLERANCES TOLERANCES A. Monitor fabrication and installation tolerance control of products Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not permit tolerances to accumulate. B. Comply with manufacturers' tolerances.  Should manufacturers' Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents, request clarification from Owner's Project Coordinator before proceeding. 6. TESTING AND INSPECTION TESTING AND INSPECTION A. Testing Agency Duties: Testing Agency Duties: 1. Provide qualified personnel at site.  Cooperate with Owner's Provide qualified personnel at site.  Cooperate with Owner's Project Coordinator and Contractor in performance of services. 2. Perform specified sampling and testing of products in accordance Perform specified sampling and testing of products in accordance with specified standards. 3. Ascertain compliance of materials and mixes with requirements of Ascertain compliance of materials and mixes with requirements of Contract Documents. 4. Promptly notify Owner's Project Coordinator and Contractor of Promptly notify Owner's Project Coordinator and Contractor of observed irregularities or non-conformance of Work or products. 5. Perform additional tests and inspections required by Owner's Perform additional tests and inspections required by Owner's Project Coordinator. 6. Submit reports of all tests/inspections specified. Submit reports of all tests/inspections specified. B. Limits on Testing/Inspection Agency Authority: Limits on Testing/Inspection Agency Authority: 1. Agency may not release, revoke, alter, or enlarge on requirements Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents. 2. Agency may not approve or accept any portion of the Work, may Agency may not approve or accept any portion of the Work, may not assume any duties of Contractor and  has no authority to stop the Work. C. Contractor Responsibilities: Contractor Responsibilities: 1. Deliver to agency at designated location, adequate samples of Deliver to agency at designated location, adequate samples of materials proposed to be used which require testing, along with proposed mix designs. 2. Cooperate with laboratory personnel, and provide access to the Cooperate with laboratory personnel, and provide access to the Work and to manufacturers' facilities. 3. Provide incidental labor and facilities: Provide incidental labor and facilities: a. To obtain and handle samples at the site or at source of To obtain and handle samples at the site or at source of Products to be tested/inspected. b. To facilitate tests/inspections. To facilitate tests/inspections. c. To provide storage and curing of test samples. To provide storage and curing of test samples. 4. Notify Owner's Project Coordinator and laboratory 24 hours prior Notify Owner's Project Coordinator and laboratory 24 hours prior to expected time for operations requiring testing/inspection services. 5. Employ services of an independent qualified testing laboratory and Employ services of an independent qualified testing laboratory and pay for additional samples, tests, and inspections required by Contractor beyond specified requirements. D. Re-testing required because of non-conformance to specified Re-testing required because of non-conformance to specified requirements shall be performed by the same agency on instructions by Owner's Project Coordinator. 7. DEFECT ASSESSMENT DEFECT ASSESSMENT A. Replace Work or portions of the Work not conforming to Replace Work or portions of the Work not conforming to specified requirements. B. If, in the opinion of Owner's Project Coordinator, it is not If, in the opinion of Owner's Project Coordinator, it is not practical to remove and replace the Work, Owner's Project Coordinator will direct an appropriate remedy or adjust payment.
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1. EXAMINATION EXAMINATION A. Verify that existing site conditions and substrate surfaces are Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Start of work means acceptance of existing conditions. B. Verify that existing substrate is capable of structural support Verify that existing substrate is capable of structural support or attachment of new work being applied or attached. C. Verify that utility services are available, of the correct Verify that utility services are available, of the correct characteristics, and in the correct locations. D. Prior to Cutting:  Examine existing conditions prior to commencing Prior to Cutting:  Examine existing conditions prior to commencing work, including elements subject to damage or movement during cutting and patching.  After uncovering existing work, assess conditions affecting performance of work.  Beginning of cutting or patching means acceptance of existing conditions. 2. PREPARATION PREPARATION A. Clean substrate surfaces prior to applying next material or Clean substrate surfaces prior to applying next material or substance. B. Seal cracks or openings of substrate prior to applying next Seal cracks or openings of substrate prior to applying next material or substance. C. Apply manufacturer required or recommended substrate primer, Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to applying any new material or substance in contact or bond. 3. LAYING OUT THE WORK LAYING OUT THE WORK A. Verify locations of survey control points prior to starting work. Verify locations of survey control points prior to starting work. Protect survey control points prior to starting site work; preserve permanent reference points during construction. B. Promptly report to Owner the loss or destruction of any Promptly report to Owner the loss or destruction of any reference point or relocation required because of changes in grades or other reasons. C. Establish elevations, lines and levels.  Locate and lay out by Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar appropriate means: 1. Site improvements including pavements; stakes for grading, fill and Site improvements including pavements; stakes for grading, fill and topsoil placement; utility locations, slopes, and invert elevations. 2. Grid or axis for structures. Grid or axis for structures. 3. Building foundation, column locations, ground floor elevations, and Building foundation, column locations, ground floor elevations, and plumbing. D. Maintain a complete and accurate log of control and survey work Maintain a complete and accurate log of control and survey work as it progresses. 4. CUTTING AND PATCHING CUTTING AND PATCHING A. Execute cutting and patching including excavation and fill to Execute cutting and patching including excavation and fill to complete the work, to uncover work in order to install improperly sequenced work, to remove and replace defective or non-conforming work, to remove samples of installed work for testing when requested, to provide openings in the work for penetration of mechanical and electrical work, to execute patching to complement adjacent work, and to fit products together to integrate with other work. B. Execute work by methods to avoid damage to other work, and Execute work by methods to avoid damage to other work, and which will provide appropriate surfaces to receive patching and finishing. C. Employ skilled and experienced installer to perform cutting for Employ skilled and experienced installer to perform cutting for weather exposed and moisture resistant elements, and sight exposed surfaces. D. Cut rigid materials using masonry saw or core drill.  Pneumatic Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior approval. E. Restore work with new products in accordance with requirements Restore work with new products in accordance with requirements of Contract Documents. F. Fit work air tight to pipes, sleeves, ducts, conduit, and other Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. G. At penetrations of fire rated walls, partitions, ceiling, or floor At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids with fire rated material to full thickness of the penetrated element. H. Refinish surfaces to match adjacent finish.  For continuous Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire unit.
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7. CONTRACTOR USE OF SITE AND PREMISES CONTRACTOR USE OF SITE AND PREMISES A. Provide access to and from site as required by law and by Provide access to and from site as required by law and by Owner: 1. Emergency Building Exits During Construction:  Keep all exits required by code open    during construction period; provide during construction period; provide temporary exit signs if exit routes are temporarily altered. 2. Do not obstruct roadways, sidewalks, or other public ways without permit. B. Utility Outages and Shutdown: Utility Outages and Shutdown: 1. Prevent accidental disruption of utility services to other 
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5. PROGRESS CLEANING PROGRESS CLEANING A. Maintain areas free of waste materials, debris, and rubbish.  Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition. B. Remove debris and rubbish from pipe chases, plenums, attics, Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or remote spaces, prior to enclosing the space. C. Broom and vacuum clean interior areas prior to start of surface Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning to eliminate dust. D. Collect and remove waste materials, debris, and trash/rubbish Collect and remove waste materials, debris, and trash/rubbish from site weekly and dispose off-site; do not burn or bury. 6. PROTECTION OF INSTALLED WORK PROTECTION OF INSTALLED WORK A. Protect installed work from damage by construction operations. Protect installed work from damage by construction operations. B. Protect finished floors, stairs, and other surfaces from traffic, Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects, by protecting with durable sheet materials. C. Prohibit traffic or storage upon waterproofed or roofed Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary, obtain recommendations for protection from waterproofing or roofing material manufacturer. 7. SYSTEMS STARTUP SYSTEMS STARTUP A. Coordinate schedule for start-up of various equipment and Coordinate schedule for start-up of various equipment and systems. B. Verify that each piece of equipment or system has been checked Verify that each piece of equipment or system has been checked for proper lubrication, drive rotation, belt tension, control sequence, and for conditions which may cause damage. C. Verify tests, meter readings, and specified electrical Verify tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system manufacturer. D. Verify that wiring and support components for equipment are Verify that wiring and support components for equipment are complete and tested. E. Execute start-up under supervision of applicable Contractor Execute start-up under supervision of applicable Contractor personnel and manufacturer's representative in accordance with manufacturers' instructions. F. Submit a written report that equipment or system has been Submit a written report that equipment or system has been properly installed and is functioning correctly. 9. FINAL CLEANING FINAL CLEANING A. Use cleaning materials that are non-hazardous. Use cleaning materials that are non-hazardous. B. Clean interior and exterior glass, surfaces exposed to view; Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft surfaces. C. Clean equipment and fixtures to a sanitary condition with cleaning Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the surface and material being cleaned. D. Clean filters of operating equipment. Clean filters of operating equipment. E. Clean debris from roofs, gutters, downspouts, and drainage Clean debris from roofs, gutters, downspouts, and drainage systems. F. Clean site; sweep paved areas, rake clean landscaped surfaces. Clean site; sweep paved areas, rake clean landscaped surfaces. G. Remove waste, surplus materials, trash/rubbish, and construction Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose of in legal manner; do not burn or bury.
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1. SUBMITTALS SUBMITTALS A. Project Record Documents:  Submit documents to Owner with claim Project Record Documents:  Submit documents to Owner with claim for final Application for Payment. B. Operation and Maintenance Data: Operation and Maintenance Data: 1. Submit two copies of preliminary draft or proposed formats and outlines of contents    before start of Work. Owner will   before start of Work. Owner will review draft and return one copy with comments. 2. For equipment, or component parts of equipment put into service during construction and    operated by Owner, submit   operated by Owner, submit completed documents within ten days after acceptance. 3. Submit two sets of revised final documents in final form within 10 days after final    inspection.   inspection. C. Warranties and Bonds: Warranties and Bonds: 1. For equipment or component parts of equipment put into service during construction with    Owner's permission, submit   Owner's permission, submit documents within ten days after acceptance. 2. Make other submittals within ten days after Date of Substantial Completion, prior to final    Application for Payment.   Application for Payment. 3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion,    submit within ten days after   submit within ten days after acceptance, listing the date of acceptance as the beginning    of   of the warranty period. 2. PROJECT RECORD DOCUMENTS A. Maintain on site one set of the following record documents; Maintain on site one set of the following record documents; record actual revisions to the Work: 1. Drawings. 2. Specifications. 3. Addenda. 4. Change Orders and other modifications to the Contract. 5. Reviewed shop drawings, product data, and samples. 6. Manufacturer's instruction for assembly, installation, and adjusting. B. Ensure entries are complete and accurate, enabling future Ensure entries are complete and accurate, enabling future reference by Owner. C. Store record documents separate from documents used for Store record documents separate from documents used for construction. D. Record information concurrent with construction progress. Record information concurrent with construction progress. E. Specifications:  Legibly mark and record at each product section Specifications:  Legibly mark and record at each product section description of actual products installed, including the following: 1. Manufacturer's name and product model and number. 2. Product substitutions or alternates utilized. 3. Changes made by Addenda and modifications. F. Record Drawings and Shop Drawings:  Legibly mark each item to Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including: 1. Measured depths of foundations in relation to finish first floor datum. 2. Measured horizontal and vertical locations of underground utilities and appurtenances,     referenced to permanent   referenced to permanent surface improvements. 3. Measured locations of internal utilities and appurtenances concealed in construction,     referenced to visible and   referenced to visible and accessible features of the Work. 4. Field changes of dimension and detail. 5. Details not on original Contract drawings.
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5. OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS A. For Each Item of Equipment and Each System: For Each Item of Equipment and Each System: 1. Description of unit or system, and component parts. 2. Identify function, normal operating characteristics, and limiting conditions. 3. Complete nomenclature and model number of replaceable parts. B. Panelboard Circuit Directories:  Provide electrical service Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and communications; typed. C. Operating Procedures:  Include start-up, break-in, and routine Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include summer, winter, and any special operating instructions. D. Maintenance Requirements:  Include routine procedures and guide Maintenance Requirements:  Include routine procedures and guide for preventative maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions. E. Include manufacturer's printed operation and maintenance Include manufacturer's printed operation and maintenance instructions. F. Include sequence of operation by controls manufacturer. Include sequence of operation by controls manufacturer. G. Provide original manufacturer's parts list, illustrations, assembly Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for maintenance. H. Provide framed information as follows.  All information shall be Provide framed information as follows.  All information shall be framed in black metal frames. 1. Subcontractor list and service company contact information (to be located in office) 2. All warranty information (located in office) 3. Legend and locations of labels on valves and knobs in mechanical room (located in      mechanical room)   mechanical room) 4. Map of zones for irrigation system located with irrigation controls. 6. OPERATION AND MAINTENANCE MANUALS A. Prepare instructions and data by personnel experienced in Prepare instructions and data by personnel experienced in maintenance and operation of described products  in the form of an instructional manual. B. Binders:  Commercial quality, 8-1/2 x 11 inch three D side ring Binders:  Commercial quality, 8-1/2 x 11 inch three D side ring binders with durable plastic covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related consistent groupings. C. Cover:  Identify each binder with typed or printed title Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE INSTRUCTIONS; identify title of Project; identify subject matter of contents. D. Provide tabbed dividers for each separate product and system, Provide tabbed dividers for each separate product and system, with typed description of product and major component parts of equipment. E. Arrange content by systems under section numbers and sequence Arrange content by systems under section numbers and sequence of Table of Contents of this Project Manual. F. Contents:  Prepare a Table of Contents for each volume, with Contents:  Prepare a Table of Contents for each volume, with each product or system description identified with tabbed dividers, in three parts as follows: 1. Part 1:  Directory, listing names, addresses, and telephone numbers of Architect/Engineer,    Contractor, Subcontractors, and   Contractor, Subcontractors, and major equipment suppliers. 2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by    specification section.  For each   specification section.  For each category, identify names, addresses, and telephone       numbers of Subcontractors and suppliers.  Identify the following: a. Significant design criteria. Significant design criteria. b. List of equipment. List of equipment. c. Parts list for each component. Parts list for each component. d. Operating instructions. Operating instructions. e. Maintenance instructions for equipment and systems. Maintenance instructions for equipment and systems. f. Maintenance instructions for special finishes, including Maintenance instructions for special finishes, including recommended cleaning methods and materials, and special precautions identifying detrimental agents. 3. Part 3:  Project documents and certificates, including the following: a. Shop drawings and product data. Shop drawings and product data. b. Certificates.Certificates.
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8.  FINISHES  FINISHES A.   Steel trowel finish shall be applied to all floor slabs in the   Steel trowel finish shall be applied to all floor slabs in the building, unless otherwise noted. B.   Light broom finish perpendicular to traffic shall be applied   Light broom finish perpendicular to traffic shall be applied to all exterior walkways.  A 3/4" transverse contraction joint shall be formed with a tool designed for that purpose at equal intervals not exceeding the width of the walkway.  All edges adjoining the final ground line shall be rounded with a 1/4" edger.  Expansion joints shall not exceed 20'. C.  Concrete Sealer:  Concrete Sealer: 1. Concrete Clear Sealer: Concrete Clear Sealer: a. Concrete to be sealed must have aged a minimum of 28 days Concrete to be sealed must have aged a minimum of 28 days  to be sealed must have aged a minimum of 28 days to be sealed must have aged a minimum of 28 days  be sealed must have aged a minimum of 28 days be sealed must have aged a minimum of 28 days  sealed must have aged a minimum of 28 days sealed must have aged a minimum of 28 days  must have aged a minimum of 28 days must have aged a minimum of 28 days  have aged a minimum of 28 days have aged a minimum of 28 days  aged a minimum of 28 days aged a minimum of 28 days  a minimum of 28 days a minimum of 28 days  minimum of 28 days minimum of 28 days  of 28 days of 28 days  28 days 28 days  days days prior to sealer installation. b. Immediately prior to applying concrete sealer, the concrete Immediately prior to applying concrete sealer, the concrete  prior to applying concrete sealer, the concrete prior to applying concrete sealer, the concrete  to applying concrete sealer, the concrete to applying concrete sealer, the concrete  applying concrete sealer, the concrete applying concrete sealer, the concrete  concrete sealer, the concrete concrete sealer, the concrete  sealer, the concrete sealer, the concrete  the concrete the concrete  concrete concrete must be thoroughly cleaned.  The surface should be swept  be thoroughly cleaned.  The surface should be swept be thoroughly cleaned.  The surface should be swept  thoroughly cleaned.  The surface should be swept thoroughly cleaned.  The surface should be swept  cleaned.  The surface should be swept cleaned.  The surface should be swept   The surface should be swept  The surface should be swept The surface should be swept  surface should be swept surface should be swept  should be swept should be swept  be swept be swept  swept swept then scrubbed using rotary floor machine.  The surface  scrubbed using rotary floor machine.  The surface scrubbed using rotary floor machine.  The surface  using rotary floor machine.  The surface using rotary floor machine.  The surface  rotary floor machine.  The surface rotary floor machine.  The surface  floor machine.  The surface floor machine.  The surface  machine.  The surface machine.  The surface   The surface  The surface The surface  surface surface must be rinsed after cleaning until the rinse water is  be rinsed after cleaning until the rinse water is be rinsed after cleaning until the rinse water is  rinsed after cleaning until the rinse water is rinsed after cleaning until the rinse water is  after cleaning until the rinse water is after cleaning until the rinse water is  cleaning until the rinse water is cleaning until the rinse water is  until the rinse water is until the rinse water is  the rinse water is the rinse water is  rinse water is rinse water is  water is water is  is is completely clean.  After drying, it should be inspected  clean.  After drying, it should be inspected clean.  After drying, it should be inspected   After drying, it should be inspected  After drying, it should be inspected After drying, it should be inspected  drying, it should be inspected drying, it should be inspected  it should be inspected it should be inspected  should be inspected should be inspected  be inspected be inspected  inspected inspected closely, and additional or spot cleaning should be performed  and additional or spot cleaning should be performed and additional or spot cleaning should be performed  additional or spot cleaning should be performed additional or spot cleaning should be performed  or spot cleaning should be performed or spot cleaning should be performed  spot cleaning should be performed spot cleaning should be performed  cleaning should be performed cleaning should be performed  should be performed should be performed  be performed be performed  performed performed if necessary.  c. Surfaces must be properly prepared as prescribed in Surfaces must be properly prepared as prescribed in  must be properly prepared as prescribed in must be properly prepared as prescribed in  be properly prepared as prescribed in be properly prepared as prescribed in  properly prepared as prescribed in properly prepared as prescribed in  prepared as prescribed in prepared as prescribed in  as prescribed in as prescribed in  prescribed in prescribed in  in in manufacturer's instructions.  Surrounding areas and  instructions.  Surrounding areas and instructions.  Surrounding areas and   Surrounding areas and  Surrounding areas and Surrounding areas and  areas and areas and  and and adjacent surfaces must be masked or protected from  surfaces must be masked or protected from surfaces must be masked or protected from  must be masked or protected from must be masked or protected from  be masked or protected from be masked or protected from  masked or protected from masked or protected from  or protected from or protected from  protected from protected from  from from overspray, spills, tracking, and equipment contact.  The  spills, tracking, and equipment contact.  The spills, tracking, and equipment contact.  The  tracking, and equipment contact.  The tracking, and equipment contact.  The  and equipment contact.  The and equipment contact.  The  equipment contact.  The equipment contact.  The  contact.  The contact.  The   The  The The work area should be roped off and closed to traffic.   d. Immediately prior to use, the liquid material must be Immediately prior to use, the liquid material must be  prior to use, the liquid material must be prior to use, the liquid material must be  to use, the liquid material must be to use, the liquid material must be  use, the liquid material must be use, the liquid material must be  the liquid material must be the liquid material must be  liquid material must be liquid material must be  material must be material must be  must be must be  be be thoroughly power mixed as described in manufacturer's  power mixed as described in manufacturer's power mixed as described in manufacturer's  mixed as described in manufacturer's mixed as described in manufacturer's  as described in manufacturer's as described in manufacturer's  described in manufacturer's described in manufacturer's  in manufacturer's in manufacturer's  manufacturer's manufacturer's instructions.  Application must be made full strength   Application must be made full strength  Application must be made full strength Application must be made full strength  must be made full strength must be made full strength  be made full strength be made full strength  made full strength made full strength  full strength full strength  strength strength (un-thinned) at the coverage rate recommended and with  at the coverage rate recommended and with at the coverage rate recommended and with  the coverage rate recommended and with the coverage rate recommended and with  coverage rate recommended and with coverage rate recommended and with  rate recommended and with rate recommended and with  recommended and with recommended and with  and with and with  with with equipment recommended by manufacturer's instructions.   e. Sealer must be applied thinly and uniformly.  A wet edge Sealer must be applied thinly and uniformly.  A wet edge  must be applied thinly and uniformly.  A wet edge must be applied thinly and uniformly.  A wet edge  be applied thinly and uniformly.  A wet edge be applied thinly and uniformly.  A wet edge  applied thinly and uniformly.  A wet edge applied thinly and uniformly.  A wet edge  thinly and uniformly.  A wet edge thinly and uniformly.  A wet edge  and uniformly.  A wet edge and uniformly.  A wet edge  uniformly.  A wet edge uniformly.  A wet edge   A wet edge  A wet edge A wet edge  wet edge wet edge  edge edge should be maintained and overlap controlled.  Material  be maintained and overlap controlled.  Material be maintained and overlap controlled.  Material  maintained and overlap controlled.  Material maintained and overlap controlled.  Material  and overlap controlled.  Material and overlap controlled.  Material  overlap controlled.  Material overlap controlled.  Material  controlled.  Material controlled.  Material   Material  Material Material should not be over-applied or allowed to puddle or collect  not be over-applied or allowed to puddle or collect not be over-applied or allowed to puddle or collect  be over-applied or allowed to puddle or collect be over-applied or allowed to puddle or collect  over-applied or allowed to puddle or collect over-applied or allowed to puddle or collect  or allowed to puddle or collect or allowed to puddle or collect  allowed to puddle or collect allowed to puddle or collect  to puddle or collect to puddle or collect  puddle or collect puddle or collect  or collect or collect  collect collect in joint indentations.   f. Sealer must be allowed to dry completely, normally a minimum Sealer must be allowed to dry completely, normally a minimum  must be allowed to dry completely, normally a minimum must be allowed to dry completely, normally a minimum  be allowed to dry completely, normally a minimum be allowed to dry completely, normally a minimum  allowed to dry completely, normally a minimum allowed to dry completely, normally a minimum  to dry completely, normally a minimum to dry completely, normally a minimum  dry completely, normally a minimum dry completely, normally a minimum  completely, normally a minimum completely, normally a minimum  normally a minimum normally a minimum  a minimum a minimum  minimum minimum of 12 to 48 hours, before it is subjected to temperatures  12 to 48 hours, before it is subjected to temperatures 12 to 48 hours, before it is subjected to temperatures  to 48 hours, before it is subjected to temperatures to 48 hours, before it is subjected to temperatures  48 hours, before it is subjected to temperatures 48 hours, before it is subjected to temperatures  hours, before it is subjected to temperatures hours, before it is subjected to temperatures  before it is subjected to temperatures before it is subjected to temperatures  it is subjected to temperatures it is subjected to temperatures  is subjected to temperatures is subjected to temperatures  subjected to temperatures subjected to temperatures  to temperatures to temperatures  temperatures temperatures below 42 degrees Fahrenheit or to water from any source.  D. Variation in concrete slabs shall not exceed 1/8" in ten feet Variation in concrete slabs shall not exceed 1/8" in ten feet from true grade. E.   All exposed concrete, except walkways and floor slabs, shall   All exposed concrete, except walkways and floor slabs, shall All exposed concrete, except walkways and floor slabs, shall have a rubbed finish, satisfactory to the Owner's Project Coordinator.  "White Washing" by use of separately mixed grout will not be permitted.   9.  SHOP DRAWINGS  SHOP DRAWINGS A.   The Contractor shall prepare and submit for review shop   The Contractor shall prepare and submit for review shop The Contractor shall prepare and submit for review shop drawings according to the requirements of the General Conditions.  10.  REINFORCEMENT  REINFORCEMENT A.  Reinforcement shall be accurately placed and securely  Reinforcement shall be accurately placed and securely supported on metal or plastic chairs.
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8.  FINISHES  FINISHES A.   Steel trowel finish shall be applied to all floor slabs in the   Steel trowel finish shall be applied to all floor slabs in the building, unless otherwise noted. B.   Light broom finish perpendicular to traffic shall be applied   Light broom finish perpendicular to traffic shall be applied to all exterior walkways.  A 3/4" transverse contraction joint shall be formed with a tool designed for that purpose at equal intervals not exceeding the width of the walkway.  All edges adjoining the final ground line shall be rounded with a 1/4" edger.  Expansion joints shall not exceed 20'. C.  Concrete Sealer:  Concrete Sealer: 1. Concrete Clear Sealer: Concrete Clear Sealer: a. Concrete to be sealed must have aged a minimum of 28 days Concrete to be sealed must have aged a minimum of 28 days  to be sealed must have aged a minimum of 28 days to be sealed must have aged a minimum of 28 days  be sealed must have aged a minimum of 28 days be sealed must have aged a minimum of 28 days  sealed must have aged a minimum of 28 days sealed must have aged a minimum of 28 days  must have aged a minimum of 28 days must have aged a minimum of 28 days  have aged a minimum of 28 days have aged a minimum of 28 days  aged a minimum of 28 days aged a minimum of 28 days  a minimum of 28 days a minimum of 28 days  minimum of 28 days minimum of 28 days  of 28 days of 28 days  28 days 28 days  days days prior to sealer installation. b. Immediately prior to applying concrete sealer, the concrete Immediately prior to applying concrete sealer, the concrete  prior to applying concrete sealer, the concrete prior to applying concrete sealer, the concrete  to applying concrete sealer, the concrete to applying concrete sealer, the concrete  applying concrete sealer, the concrete applying concrete sealer, the concrete  concrete sealer, the concrete concrete sealer, the concrete  sealer, the concrete sealer, the concrete  the concrete the concrete  concrete concrete must be thoroughly cleaned.  The surface should be swept  be thoroughly cleaned.  The surface should be swept be thoroughly cleaned.  The surface should be swept  thoroughly cleaned.  The surface should be swept thoroughly cleaned.  The surface should be swept  cleaned.  The surface should be swept cleaned.  The surface should be swept   The surface should be swept  The surface should be swept The surface should be swept  surface should be swept surface should be swept  should be swept should be swept  be swept be swept  swept swept then scrubbed using rotary floor machine.  The surface  scrubbed using rotary floor machine.  The surface scrubbed using rotary floor machine.  The surface  using rotary floor machine.  The surface using rotary floor machine.  The surface  rotary floor machine.  The surface rotary floor machine.  The surface  floor machine.  The surface floor machine.  The surface  machine.  The surface machine.  The surface   The surface  The surface The surface  surface surface must be rinsed after cleaning until the rinse water is  be rinsed after cleaning until the rinse water is be rinsed after cleaning until the rinse water is  rinsed after cleaning until the rinse water is rinsed after cleaning until the rinse water is  after cleaning until the rinse water is after cleaning until the rinse water is  cleaning until the rinse water is cleaning until the rinse water is  until the rinse water is until the rinse water is  the rinse water is the rinse water is  rinse water is rinse water is  water is water is  is is completely clean.  After drying, it should be inspected  clean.  After drying, it should be inspected clean.  After drying, it should be inspected   After drying, it should be inspected  After drying, it should be inspected After drying, it should be inspected  drying, it should be inspected drying, it should be inspected  it should be inspected it should be inspected  should be inspected should be inspected  be inspected be inspected  inspected inspected closely, and additional or spot cleaning should be performed  and additional or spot cleaning should be performed and additional or spot cleaning should be performed  additional or spot cleaning should be performed additional or spot cleaning should be performed  or spot cleaning should be performed or spot cleaning should be performed  spot cleaning should be performed spot cleaning should be performed  cleaning should be performed cleaning should be performed  should be performed should be performed  be performed be performed  performed performed if necessary.  c. Surfaces must be properly prepared as prescribed in Surfaces must be properly prepared as prescribed in  must be properly prepared as prescribed in must be properly prepared as prescribed in  be properly prepared as prescribed in be properly prepared as prescribed in  properly prepared as prescribed in properly prepared as prescribed in  prepared as prescribed in prepared as prescribed in  as prescribed in as prescribed in  prescribed in prescribed in  in in manufacturer's instructions.  Surrounding areas and  instructions.  Surrounding areas and instructions.  Surrounding areas and   Surrounding areas and  Surrounding areas and Surrounding areas and  areas and areas and  and and adjacent surfaces must be masked or protected from  surfaces must be masked or protected from surfaces must be masked or protected from  must be masked or protected from must be masked or protected from  be masked or protected from be masked or protected from  masked or protected from masked or protected from  or protected from or protected from  protected from protected from  from from overspray, spills, tracking, and equipment contact.  The  spills, tracking, and equipment contact.  The spills, tracking, and equipment contact.  The  tracking, and equipment contact.  The tracking, and equipment contact.  The  and equipment contact.  The and equipment contact.  The  equipment contact.  The equipment contact.  The  contact.  The contact.  The   The  The The work area should be roped off and closed to traffic.   d. Immediately prior to use, the liquid material must be Immediately prior to use, the liquid material must be  prior to use, the liquid material must be prior to use, the liquid material must be  to use, the liquid material must be to use, the liquid material must be  use, the liquid material must be use, the liquid material must be  the liquid material must be the liquid material must be  liquid material must be liquid material must be  material must be material must be  must be must be  be be thoroughly power mixed as described in manufacturer's  power mixed as described in manufacturer's power mixed as described in manufacturer's  mixed as described in manufacturer's mixed as described in manufacturer's  as described in manufacturer's as described in manufacturer's  described in manufacturer's described in manufacturer's  in manufacturer's in manufacturer's  manufacturer's manufacturer's instructions.  Application must be made full strength   Application must be made full strength  Application must be made full strength Application must be made full strength  must be made full strength must be made full strength  be made full strength be made full strength  made full strength made full strength  full strength full strength  strength strength (un-thinned) at the coverage rate recommended and with  at the coverage rate recommended and with at the coverage rate recommended and with  the coverage rate recommended and with the coverage rate recommended and with  coverage rate recommended and with coverage rate recommended and with  rate recommended and with rate recommended and with  recommended and with recommended and with  and with and with  with with equipment recommended by manufacturer's instructions.   e. Sealer must be applied thinly and uniformly.  A wet edge Sealer must be applied thinly and uniformly.  A wet edge  must be applied thinly and uniformly.  A wet edge must be applied thinly and uniformly.  A wet edge  be applied thinly and uniformly.  A wet edge be applied thinly and uniformly.  A wet edge  applied thinly and uniformly.  A wet edge applied thinly and uniformly.  A wet edge  thinly and uniformly.  A wet edge thinly and uniformly.  A wet edge  and uniformly.  A wet edge and uniformly.  A wet edge  uniformly.  A wet edge uniformly.  A wet edge   A wet edge  A wet edge A wet edge  wet edge wet edge  edge edge should be maintained and overlap controlled.  Material  be maintained and overlap controlled.  Material be maintained and overlap controlled.  Material  maintained and overlap controlled.  Material maintained and overlap controlled.  Material  and overlap controlled.  Material and overlap controlled.  Material  overlap controlled.  Material overlap controlled.  Material  controlled.  Material controlled.  Material   Material  Material Material should not be over-applied or allowed to puddle or collect  not be over-applied or allowed to puddle or collect not be over-applied or allowed to puddle or collect  be over-applied or allowed to puddle or collect be over-applied or allowed to puddle or collect  over-applied or allowed to puddle or collect over-applied or allowed to puddle or collect  or allowed to puddle or collect or allowed to puddle or collect  allowed to puddle or collect allowed to puddle or collect  to puddle or collect to puddle or collect  puddle or collect puddle or collect  or collect or collect  collect collect in joint indentations.   f. Sealer must be allowed to dry completely, normally a minimum Sealer must be allowed to dry completely, normally a minimum  must be allowed to dry completely, normally a minimum must be allowed to dry completely, normally a minimum  be allowed to dry completely, normally a minimum be allowed to dry completely, normally a minimum  allowed to dry completely, normally a minimum allowed to dry completely, normally a minimum  to dry completely, normally a minimum to dry completely, normally a minimum  dry completely, normally a minimum dry completely, normally a minimum  completely, normally a minimum completely, normally a minimum  normally a minimum normally a minimum  a minimum a minimum  minimum minimum of 12 to 48 hours, before it is subjected to temperatures  12 to 48 hours, before it is subjected to temperatures 12 to 48 hours, before it is subjected to temperatures  to 48 hours, before it is subjected to temperatures to 48 hours, before it is subjected to temperatures  48 hours, before it is subjected to temperatures 48 hours, before it is subjected to temperatures  hours, before it is subjected to temperatures hours, before it is subjected to temperatures  before it is subjected to temperatures before it is subjected to temperatures  it is subjected to temperatures it is subjected to temperatures  is subjected to temperatures is subjected to temperatures  subjected to temperatures subjected to temperatures  to temperatures to temperatures  temperatures temperatures below 42 degrees Fahrenheit or to water from any source.  D. Variation in concrete slabs shall not exceed 1/8" in ten feet Variation in concrete slabs shall not exceed 1/8" in ten feet from true grade. E.   All exposed concrete, except walkways and floor slabs, shall   All exposed concrete, except walkways and floor slabs, shall All exposed concrete, except walkways and floor slabs, shall have a rubbed finish, satisfactory to the Owner's Project Coordinator.  "White Washing" by use of separately mixed grout will not be permitted.   9.  SHOP DRAWINGS  SHOP DRAWINGS A.   The Contractor shall prepare and submit for review shop   The Contractor shall prepare and submit for review shop The Contractor shall prepare and submit for review shop drawings according to the requirements of the General Conditions.  10.  REINFORCEMENT  REINFORCEMENT A.  Reinforcement shall be accurately placed and securely  Reinforcement shall be accurately placed and securely supported on metal or plastic chairs.
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1. SUMMARY SUMMARY A. Section Includes: Work of this Section consists of installing all Section Includes: Work of this Section consists of installing all materials furnished under this Section, including all equipment, labor, services, and incidental items required to complete Work as shown on Drawings and specified in this Section. 1. Miscellaneous Framing and Supports for Work in other Sections Miscellaneous Framing and Supports for Work in other Sections  Framing and Supports for Work in other Sections Framing and Supports for Work in other Sections  and Supports for Work in other Sections and Supports for Work in other Sections  Supports for Work in other Sections Supports for Work in other Sections  for Work in other Sections for Work in other Sections  Work in other Sections Work in other Sections  in other Sections in other Sections  other Sections other Sections  Sections Sections to include applications where framing and supports are not  include applications where framing and supports are not include applications where framing and supports are not  applications where framing and supports are not applications where framing and supports are not  where framing and supports are not where framing and supports are not  framing and supports are not framing and supports are not  and supports are not and supports are not  supports are not supports are not  are not are not  not not specified in other Sections. 2. SUBMITTALS SUBMITTALS A. Welder certificates signed by Contractor certifying welders Welder certificates signed by Contractor certifying welders comply with requirements of this Section 3. QUALITY ASSURANCE QUALITY ASSURANCE A. Qualifications: Qualifications: 1. Welding and Welders: Welding and Welders: a. Qualify welding processes and welding operators in accordance Qualify welding processes and welding operators in accordance  welding processes and welding operators in accordance welding processes and welding operators in accordance  processes and welding operators in accordance processes and welding operators in accordance  and welding operators in accordance and welding operators in accordance  welding operators in accordance welding operators in accordance  operators in accordance operators in accordance  in accordance in accordance  accordance accordance with AWS Dl .1, Structural Welding Code - Steel; Dl .3,  AWS Dl .1, Structural Welding Code - Steel; Dl .3, AWS Dl .1, Structural Welding Code - Steel; Dl .3,  Dl .1, Structural Welding Code - Steel; Dl .3, Dl .1, Structural Welding Code - Steel; Dl .3,  .1, Structural Welding Code - Steel; Dl .3, .1, Structural Welding Code - Steel; Dl .3,  Structural Welding Code - Steel; Dl .3, Structural Welding Code - Steel; Dl .3,  Welding Code - Steel; Dl .3, Welding Code - Steel; Dl .3,  Code - Steel; Dl .3, Code - Steel; Dl .3,  - Steel; Dl .3, - Steel; Dl .3,  Steel; Dl .3, Steel; Dl .3,  Dl .3, Dl .3,  .3, .3, Structural Welding Code Sheet Steel; and Dl .2, Structural  Welding Code Sheet Steel; and Dl .2, Structural Welding Code Sheet Steel; and Dl .2, Structural  Code Sheet Steel; and Dl .2, Structural Code Sheet Steel; and Dl .2, Structural  Sheet Steel; and Dl .2, Structural Sheet Steel; and Dl .2, Structural  Steel; and Dl .2, Structural Steel; and Dl .2, Structural  and Dl .2, Structural and Dl .2, Structural  Dl .2, Structural Dl .2, Structural  .2, Structural .2, Structural  Structural Structural Welding Code - Aluminum. b. Certify each welder has satisfactorily passed AWS qualification Certify each welder has satisfactorily passed AWS qualification  each welder has satisfactorily passed AWS qualification each welder has satisfactorily passed AWS qualification  welder has satisfactorily passed AWS qualification welder has satisfactorily passed AWS qualification  has satisfactorily passed AWS qualification has satisfactorily passed AWS qualification  satisfactorily passed AWS qualification satisfactorily passed AWS qualification  passed AWS qualification passed AWS qualification  AWS qualification AWS qualification  qualification qualification tests for welding processes involved and if pertinent, has  for welding processes involved and if pertinent, has for welding processes involved and if pertinent, has  welding processes involved and if pertinent, has welding processes involved and if pertinent, has  processes involved and if pertinent, has processes involved and if pertinent, has  involved and if pertinent, has involved and if pertinent, has  and if pertinent, has and if pertinent, has  if pertinent, has if pertinent, has  pertinent, has pertinent, has  has has undergone recertification. 4. MATERIALS MATERIALS A. Ferrous Metals: Ferrous Metals: 1. Metal Surfaces - General: For fabrication of miscellaneous metal Metal Surfaces - General: For fabrication of miscellaneous metal  Surfaces - General: For fabrication of miscellaneous metal Surfaces - General: For fabrication of miscellaneous metal  - General: For fabrication of miscellaneous metal - General: For fabrication of miscellaneous metal  General: For fabrication of miscellaneous metal General: For fabrication of miscellaneous metal  For fabrication of miscellaneous metal For fabrication of miscellaneous metal  fabrication of miscellaneous metal fabrication of miscellaneous metal  of miscellaneous metal of miscellaneous metal  miscellaneous metal miscellaneous metal  metal metal work which will be exposed to view, use only materials which are  which will be exposed to view, use only materials which are which will be exposed to view, use only materials which are  will be exposed to view, use only materials which are will be exposed to view, use only materials which are  be exposed to view, use only materials which are be exposed to view, use only materials which are  exposed to view, use only materials which are exposed to view, use only materials which are  to view, use only materials which are to view, use only materials which are  view, use only materials which are view, use only materials which are  use only materials which are use only materials which are  only materials which are only materials which are  materials which are materials which are  which are which are  are are smooth and free of surface blemishes including pitting, seam marks,  and free of surface blemishes including pitting, seam marks, and free of surface blemishes including pitting, seam marks,  free of surface blemishes including pitting, seam marks, free of surface blemishes including pitting, seam marks,  of surface blemishes including pitting, seam marks, of surface blemishes including pitting, seam marks,  surface blemishes including pitting, seam marks, surface blemishes including pitting, seam marks,  blemishes including pitting, seam marks, blemishes including pitting, seam marks,  including pitting, seam marks, including pitting, seam marks,  pitting, seam marks, pitting, seam marks,  seam marks, seam marks,  marks, marks, roller marks, rolled trade names, and roughness. 2. Steel Plates, Shapes and Bars: ASTM A36. Steel Plates, Shapes and Bars: ASTM A36. 3. Steel Tubing: Cold-formed, ASTM A500: Grade A, unless otherwise Steel Tubing: Cold-formed, ASTM A500: Grade A, unless otherwise  Tubing: Cold-formed, ASTM A500: Grade A, unless otherwise Tubing: Cold-formed, ASTM A500: Grade A, unless otherwise  Cold-formed, ASTM A500: Grade A, unless otherwise Cold-formed, ASTM A500: Grade A, unless otherwise  ASTM A500: Grade A, unless otherwise ASTM A500: Grade A, unless otherwise  A500: Grade A, unless otherwise A500: Grade A, unless otherwise  Grade A, unless otherwise Grade A, unless otherwise  A, unless otherwise A, unless otherwise  unless otherwise unless otherwise  otherwise otherwise indicated or required for design loading. 4. Steel Tubing: Hot-formed, ASTM A501 for exterior installations and Steel Tubing: Hot-formed, ASTM A501 for exterior installations and  Tubing: Hot-formed, ASTM A501 for exterior installations and Tubing: Hot-formed, ASTM A501 for exterior installations and  Hot-formed, ASTM A501 for exterior installations and Hot-formed, ASTM A501 for exterior installations and  ASTM A501 for exterior installations and ASTM A501 for exterior installations and  A501 for exterior installations and A501 for exterior installations and  for exterior installations and for exterior installations and  exterior installations and exterior installations and  installations and installations and  and and where indicated, provide with hot-dip galvanized coating per ASTM  indicated, provide with hot-dip galvanized coating per ASTM indicated, provide with hot-dip galvanized coating per ASTM  provide with hot-dip galvanized coating per ASTM provide with hot-dip galvanized coating per ASTM  with hot-dip galvanized coating per ASTM with hot-dip galvanized coating per ASTM  hot-dip galvanized coating per ASTM hot-dip galvanized coating per ASTM  galvanized coating per ASTM galvanized coating per ASTM  coating per ASTM coating per ASTM  per ASTM per ASTM  ASTM ASTM A53. 5. Brackets, Flanges and Anchors: Cast or formed metal of same type Brackets, Flanges and Anchors: Cast or formed metal of same type  Flanges and Anchors: Cast or formed metal of same type Flanges and Anchors: Cast or formed metal of same type  and Anchors: Cast or formed metal of same type and Anchors: Cast or formed metal of same type  Anchors: Cast or formed metal of same type Anchors: Cast or formed metal of same type  Cast or formed metal of same type Cast or formed metal of same type  or formed metal of same type or formed metal of same type  formed metal of same type formed metal of same type  metal of same type metal of same type  of same type of same type  same type same type  type type material and finish as supported rails, unless otherwise indicated. 6. Concrete Inserts: Concrete Inserts: a. Threaded or wedge-type; galvanized ferrous castings, either Threaded or wedge-type; galvanized ferrous castings, either  or wedge-type; galvanized ferrous castings, either or wedge-type; galvanized ferrous castings, either  wedge-type; galvanized ferrous castings, either wedge-type; galvanized ferrous castings, either  galvanized ferrous castings, either galvanized ferrous castings, either  ferrous castings, either ferrous castings, either  castings, either castings, either  either either malleable iron, ASTM A47, or cast steel, ASTM ~7. b. Provide bolts, washers and shims as required, hot dip Provide bolts, washers and shims as required, hot dip  bolts, washers and shims as required, hot dip bolts, washers and shims as required, hot dip  washers and shims as required, hot dip washers and shims as required, hot dip  and shims as required, hot dip and shims as required, hot dip  shims as required, hot dip shims as required, hot dip  as required, hot dip as required, hot dip  required, hot dip required, hot dip  hot dip hot dip  dip dip galvanized, ASTM Al 53. B. Chain: 3/4 in. proof coil chain. Chain: 3/4 in. proof coil chain. C. Grout: Grout: 1.  Non shrink Nonmetallic Grout: Non shrink Nonmetallic Grout: a. Premixed, factory packaged, non-staining, non-corrosive, Premixed, factory packaged, non-staining, non-corrosive,  factory packaged, non-staining, non-corrosive, factory packaged, non-staining, non-corrosive,  packaged, non-staining, non-corrosive, packaged, non-staining, non-corrosive,  non-staining, non-corrosive, non-staining, non-corrosive,  non-corrosive, non-corrosive, non-gaseous grout complying with CE CRD-C621. b. Provide grout specifically recommended by manufacturer for Provide grout specifically recommended by manufacturer for  grout specifically recommended by manufacturer for grout specifically recommended by manufacturer for  specifically recommended by manufacturer for specifically recommended by manufacturer for  recommended by manufacturer for recommended by manufacturer for  by manufacturer for by manufacturer for  manufacturer for manufacturer for  for for interior and exterior applications of type specified in this  and exterior applications of type specified in this and exterior applications of type specified in this  exterior applications of type specified in this exterior applications of type specified in this  applications of type specified in this applications of type specified in this  of type specified in this of type specified in this  type specified in this type specified in this  specified in this specified in this  in this in this  this this Section. D. Fasteners: Fasteners: 1. General: General: a. Provide hot-dipped galvanized fasteners for exterior use or Provide hot-dipped galvanized fasteners for exterior use or  hot-dipped galvanized fasteners for exterior use or hot-dipped galvanized fasteners for exterior use or  galvanized fasteners for exterior use or galvanized fasteners for exterior use or  fasteners for exterior use or fasteners for exterior use or  for exterior use or for exterior use or  exterior use or exterior use or  use or use or  or or where built into exterior walls. b. Select fasteners for type, grade, and class required. Select fasteners for type, grade, and class required. 2. Bolts and Nuts: Regular hexagon-head-type, ASTM A307, Grade A. Bolts and Nuts: Regular hexagon-head-type, ASTM A307, Grade A. 3. Lag Bolts: Square-head-type, FS FF-B-561 Lag Bolts: Square-head-type, FS FF-B-561 4. Machine Screws: Cadmium plated steel, FS FF-S-92. Machine Screws: Cadmium plated steel, FS FF-S-92. 5. Wood Screws: Flat head carbon steel, FS FF-S-l 11. Wood Screws: Flat head carbon steel, FS FF-S-l 11. 6. Plain Washers: Round, carbon steel, FS FF-W-92. Plain Washers: Round, carbon steel, FS FF-W-92. 7. Drilled-In Expansion Anchors: Comply with FS FF-S-325, Group Ill Drilled-In Expansion Anchors: Comply with FS FF-S-325, Group Ill  Expansion Anchors: Comply with FS FF-S-325, Group Ill Expansion Anchors: Comply with FS FF-S-325, Group Ill  Anchors: Comply with FS FF-S-325, Group Ill Anchors: Comply with FS FF-S-325, Group Ill  Comply with FS FF-S-325, Group Ill Comply with FS FF-S-325, Group Ill  with FS FF-S-325, Group Ill with FS FF-S-325, Group Ill  FS FF-S-325, Group Ill FS FF-S-325, Group Ill  FF-S-325, Group Ill FF-S-325, Group Ill  Group Ill Group Ill  Ill Ill (anchors, expansion, non-drilling), Type I (internally threaded  expansion, non-drilling), Type I (internally threaded expansion, non-drilling), Type I (internally threaded  non-drilling), Type I (internally threaded non-drilling), Type I (internally threaded  Type I (internally threaded Type I (internally threaded  I (internally threaded I (internally threaded  (internally threaded (internally threaded  threaded threaded tubular expansion anchor); and machine bolts complying with FS  expansion anchor); and machine bolts complying with FS expansion anchor); and machine bolts complying with FS  anchor); and machine bolts complying with FS anchor); and machine bolts complying with FS  and machine bolts complying with FS and machine bolts complying with FS  machine bolts complying with FS machine bolts complying with FS  bolts complying with FS bolts complying with FS  complying with FS complying with FS  with FS with FS  FS FS FF-B-575, Grade 5. 8. Toggle Bolts: Tumble-wing-type, FS FF-B-588, type, class, and style Toggle Bolts: Tumble-wing-type, FS FF-B-588, type, class, and style  Bolts: Tumble-wing-type, FS FF-B-588, type, class, and style Bolts: Tumble-wing-type, FS FF-B-588, type, class, and style  Tumble-wing-type, FS FF-B-588, type, class, and style Tumble-wing-type, FS FF-B-588, type, class, and style  FS FF-B-588, type, class, and style FS FF-B-588, type, class, and style  FF-B-588, type, class, and style FF-B-588, type, class, and style  type, class, and style type, class, and style  class, and style class, and style  and style and style  style style as required. 9. Lock Washers: Helical-spring-type carbon steel, FS FF-W-84. Lock Washers: Helical-spring-type carbon steel, FS FF-W-84. 5. FABRICATION FABRICATION A. General: General: 1. Form metal fabrications from materials of size, thickness, and Form metal fabrications from materials of size, thickness, and  metal fabrications from materials of size, thickness, and metal fabrications from materials of size, thickness, and  fabrications from materials of size, thickness, and fabrications from materials of size, thickness, and  from materials of size, thickness, and from materials of size, thickness, and  materials of size, thickness, and materials of size, thickness, and  of size, thickness, and of size, thickness, and  size, thickness, and size, thickness, and  thickness, and thickness, and  and and shapes indicated, but not less than that needed to comply with  indicated, but not less than that needed to comply with indicated, but not less than that needed to comply with  but not less than that needed to comply with but not less than that needed to comply with  not less than that needed to comply with not less than that needed to comply with  less than that needed to comply with less than that needed to comply with  than that needed to comply with than that needed to comply with  that needed to comply with that needed to comply with  needed to comply with needed to comply with  to comply with to comply with  comply with comply with  with with performance requirements indicated. 2. Work to dimensions indicated or accepted on shop drawings, using Work to dimensions indicated or accepted on shop drawings, using  to dimensions indicated or accepted on shop drawings, using to dimensions indicated or accepted on shop drawings, using  dimensions indicated or accepted on shop drawings, using dimensions indicated or accepted on shop drawings, using  indicated or accepted on shop drawings, using indicated or accepted on shop drawings, using  or accepted on shop drawings, using or accepted on shop drawings, using  accepted on shop drawings, using accepted on shop drawings, using  on shop drawings, using on shop drawings, using  shop drawings, using shop drawings, using  drawings, using drawings, using  using using proven details of fabrication and support. 3. Use type of materials indicated or specified for various components Use type of materials indicated or specified for various components  type of materials indicated or specified for various components type of materials indicated or specified for various components  of materials indicated or specified for various components of materials indicated or specified for various components  materials indicated or specified for various components materials indicated or specified for various components  indicated or specified for various components indicated or specified for various components  or specified for various components or specified for various components  specified for various components specified for various components  for various components for various components  various components various components  components components of each metal fabrication 4. Form exposed Work true to line and level with accurate angles and Form exposed Work true to line and level with accurate angles and  exposed Work true to line and level with accurate angles and exposed Work true to line and level with accurate angles and  Work true to line and level with accurate angles and Work true to line and level with accurate angles and  true to line and level with accurate angles and true to line and level with accurate angles and  to line and level with accurate angles and to line and level with accurate angles and  line and level with accurate angles and line and level with accurate angles and  and level with accurate angles and and level with accurate angles and  level with accurate angles and level with accurate angles and  with accurate angles and with accurate angles and  accurate angles and accurate angles and  angles and angles and  and and surfaces and straight sharp edges. 5. Shear and punch metals cleanly and accurately; remove burrs. Shear and punch metals cleanly and accurately; remove burrs. 6. Ease exposed edges to radius of approximately 1/32 in. Ease exposed edges to radius of approximately 1/32 in. 7. Form bent-metal comers to smallest radius possible without causing Form bent-metal comers to smallest radius possible without causing  bent-metal comers to smallest radius possible without causing bent-metal comers to smallest radius possible without causing  comers to smallest radius possible without causing comers to smallest radius possible without causing  to smallest radius possible without causing to smallest radius possible without causing  smallest radius possible without causing smallest radius possible without causing  radius possible without causing radius possible without causing  possible without causing possible without causing  without causing without causing  causing causing grain separation or otherwise impairing Work. 8. Remove sharp or rough areas on exposed traffic surfaces. Remove sharp or rough areas on exposed traffic surfaces. 9. Welding: Welding: a. Weld corners and seams continuously, complying with AWS Weld corners and seams continuously, complying with AWS  corners and seams continuously, complying with AWS corners and seams continuously, complying with AWS  and seams continuously, complying with AWS and seams continuously, complying with AWS  seams continuously, complying with AWS seams continuously, complying with AWS  continuously, complying with AWS continuously, complying with AWS  complying with AWS complying with AWS  with AWS with AWS  AWS AWS recommendations. b. Exposed Connections: Grind exposed welds smooth and flush to Exposed Connections: Grind exposed welds smooth and flush to  Connections: Grind exposed welds smooth and flush to Connections: Grind exposed welds smooth and flush to  Grind exposed welds smooth and flush to Grind exposed welds smooth and flush to  exposed welds smooth and flush to exposed welds smooth and flush to  welds smooth and flush to welds smooth and flush to  smooth and flush to smooth and flush to  and flush to and flush to  flush to flush to  to to match and blend with adjoining surfaces. 10. Anchorage: Anchorage: a. Provide for anchorage of type indicated, coordinated with Provide for anchorage of type indicated, coordinated with  for anchorage of type indicated, coordinated with for anchorage of type indicated, coordinated with  anchorage of type indicated, coordinated with anchorage of type indicated, coordinated with  of type indicated, coordinated with of type indicated, coordinated with  type indicated, coordinated with type indicated, coordinated with  indicated, coordinated with indicated, coordinated with  coordinated with coordinated with  with with supporting structure. b. Fabricate and space anchoring devices to provide adequate Fabricate and space anchoring devices to provide adequate  and space anchoring devices to provide adequate and space anchoring devices to provide adequate  space anchoring devices to provide adequate space anchoring devices to provide adequate  anchoring devices to provide adequate anchoring devices to provide adequate  devices to provide adequate devices to provide adequate  to provide adequate to provide adequate  provide adequate provide adequate  adequate adequate support for intended use. B. 
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2. Cutting, Fitting, and Placement: Cutting, Fitting, and Placement: a. Perform as required for installation of Perform as required for installation of miscellaneous metal fabrications. b. Set Work accurately in location, alignment, and Set Work accurately in location, alignment, and elevation, level. true and free of rack. measured from established lines and levels. c. Provide temporary bracing or anchors in formwork Provide temporary bracing or anchors in formwork for items which are to be built into concrete, masonry, or similar construction. d. Fit exposed connections accurately together to Fit exposed connections accurately together to form tight hairline joints. e. Weld connections which are not to be left as Weld connections which are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. f. Grind exposed joints smooth Grind exposed joints smooth g. Do not weld, cut, or abrade surfaces of exterior Do not weld, cut, or abrade surfaces of exterior units which are intended for bolted or screwed field connections. 3. Corrosion Protection: Coat concealed surfaces of Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with heavy coat of bituminous paint or zinc chromate primer. 7. ADJUSTING AND CLEANING ADJUSTING AND CLEANING A.  Touch-Up Painting.  Touch-Up Painting. 1. Immediately after erection, clean field welds, Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting. 2. Apply by brush or spray to provide mm. 2.0 mit Apply by brush or spray to provide mm. 2.0 mit DFT.
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1.   SECTION INCLUDES   SECTION INCLUDES SECTION INCLUDES A. Metal stud wall framing. Metal stud wall framing. B. Fire rated walls. Fire rated walls. C. Acoustic insulation. Acoustic insulation. D. Tile / Base backer board. Tile / Base backer board. E. Cementitious backer unit a hood wall. Cementitious backer unit a hood wall. F. Gypsum wallboard. Gypsum wallboard. G. Joint treatment and accessories. Joint treatment and accessories. 2.   REFERENCES   REFERENCES REFERENCES A. ANSI A108.11 - American National Standard for Interior Installation ANSI A108.11 - American National Standard for Interior Installation of Cementitious Backer Units; 1999 (R2005). B. ANSI A118.9 - American National Standard Specifications for Test ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications for Cementitious Backer Units; 1999 (R2005). C. ASTM C 475/C 475M - Standard Specification for Joint Compound ASTM C 475/C 475M - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board; 2002. D. ASTM C 645 - Standard Specification for Nonstructural Steel ASTM C 645 - Standard Specification for Nonstructural Steel Framing Members; 2004a. E. ASTM C 754 - Standard Specification for Installation of Steel ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products; 2004. F. ASTM C 840 - Standard Specification for Application and Finishing ASTM C 840 - Standard Specification for Application and Finishing of Gypsum Board; 2005. G. ASTM C 1002 - Standard Specification for Steel Self-Piercing ASTM C 1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2004. H. ASTM C 1047 - Standard Specification for Accessories for Gypsum ASTM C 1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base; 2005. I. ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; 2004. J. ASTM E 72 - Standard Test Methods of Conducting Strength ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building Construction; 2005. 3.   METAL FRAMING MATERIALS   METAL FRAMING MATERIALS METAL FRAMING MATERIALS A. Non-Loadbearing Framing System Components:  ASTM C 645; Non-Loadbearing Framing System Components:  ASTM C 645; galvanized sheet steel, of size and properties necessary to comply with ASTM C 754 for the spacing indicated, with maximum deflection of wall framing of L/240 at 5 psf. 1. Exception:  The minimum metal thickness and section properties Exception:  The minimum metal thickness and section properties requirements of ASTM C 645 are waived provided steel of 40 ksi minimum yield strength is used, the metal is continuously dimpled, the effective thickness is at least twice the base metal thickness, and maximum stud heights are determined by testing in accordance with ASTM E 72 using assemblies specified by ASTM C 754. 2. Studs:  "C" shaped with flat or formed webs with knurled faces. Studs:  "C" shaped with flat or formed webs with knurled faces. 3. Runners:  U shaped, sized to match studs. Runners:  U shaped, sized to match studs. 4. Ceiling Channels:  C shaped. Ceiling Channels:  C shaped. B. Furring Channels:  USG furring channels, 7/8" deep, roll formed, Furring Channels:  USG furring channels, 7/8" deep, roll formed, hat_shaped sections of galvanized steel. C. Ceiling Hangers: Type and size as specified in ASTM C 754 for Ceiling Hangers: Type and size as specified in ASTM C 754 for spacing required. D. Partition Head to Structure Connections:  Provide track fastened Partition Head to Structure Connections:  Provide track fastened to structure with legs of sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as indicated on drawings. 4.   GYPSUM BOARD MATERIALS   GYPSUM BOARD MATERIALS GYPSUM BOARD MATERIALS A. Manufacturers: Manufacturers: 1. BPB America Inc:  www.bpb-na.com. BPB America Inc:  www.bpb-na.com. 2. G-P Gypsum Corporation:  www.gp.com/gypsum. G-P Gypsum Corporation:  www.gp.com/gypsum. 3. National Gypsum Company:  www.nationalgypsum.com. National Gypsum Company:  www.nationalgypsum.com. 4. USG:  www.usg.com. USG:  www.usg.com. B. Gypsum Wallboard:  ASTM C 1396/C 1396M. Sizes to minimize joints in Gypsum Wallboard:  ASTM C 1396/C 1396M. Sizes to minimize joints in place; ends square cut. 1. Regular Type:  Regular Type:  a. Application:  Use for vertical surfaces, unless otherwise Application:  Use for vertical surfaces, unless otherwise indicated. b. Edges: Tapered. Edges: Tapered. 2. Fire Resistant Type:  Complying with Type X requirements; UL or WH Fire Resistant Type:  Complying with Type X requirements; UL or WH rated. a. At Assemblies Indicated with Fire-Rating:  Use type required At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly; if no tested assembly is indicated, use Type X. b. Thickness:  5/8 inch. Thickness:  5/8 inch. c. Edges: Tapered. Edges: Tapered. 3. Ceiling Board: Special sag-resistant type. Ceiling Board: Special sag-resistant type. a. Application: Ceilings, unless otherwise indicated. Application: Ceilings, unless otherwise indicated. b. Thickness: 1/2 inch. Thickness: 1/2 inch. c. Edges: Tapered. Edges: Tapered. C. Water-Resistant Gypsum Backing Board:  ASTM C 1396/C 1396M; ends Water-Resistant Gypsum Backing Board:  ASTM C 1396/C 1396M; ends square cut. 1. Application: Vertical surfaces behind thinset tile and pre-finished Application: Vertical surfaces behind thinset tile and pre-finished fiberglass panels in wet areas. 2. Core Type: Regular and Type X, as indicated. Core Type: Regular and Type X, as indicated. 3. Thickness:  5/8 inch. Thickness:  5/8 inch. 4. Edges: Tapered. Edges: Tapered. 5.   TILE / BASE BACKER BOARD    TILE / BASE BACKER BOARD  TILE / BASE BACKER BOARD  A. Tile backer board panels: 5/8” thick, non-structural, Tile backer board panels: 5/8” thick, non-structural,  thick, non-structural, fiberglass-faced, silicone treated moisture barrier, mold resistant gypsum core panel, “DensShield” tile backer board. DensShield” tile backer board.  tile backer board. B. Joint Reinforcement: 2-inch-wide, coated fiberglass mesh tape. Joint Reinforcement: 2-inch-wide, coated fiberglass mesh tape. C. Fasteners: Screws, 1-1/4-inch corrosion, resistant; type specified Fasteners: Screws, 1-1/4-inch corrosion, resistant; type specified by panel manufacturer for system used. 6.   CEMENTITIOUS BACKER BOARD AT HOOD WALLS   CEMENTITIOUS BACKER BOARD AT HOOD WALLS CEMENTITIOUS BACKER BOARD AT HOOD WALLS A. Cementitious Backer Board:  ANSI A118.9, aggregated portland Cementitious Backer Board:  ANSI A118.9, aggregated portland cement panels with glass fiber mesh embedded in front and back surfaces, 5/8 inch thick.   7.   ACCESSORIES   ACCESSORIES ACCESSORIES A. Acoustic Insulation:  ASTM C 665; preformed glass fiber, friction Acoustic Insulation:  ASTM C 665; preformed glass fiber, friction fit type, unfaced. B. Finishing Accessories: ASTM C 1047, galvanized steel, unless Finishing Accessories: ASTM C 1047, galvanized steel, unless otherwise indicated. 1. Types:  As detailed or required for finished appearance. Types:  As detailed or required for finished appearance. C. Joint Materials:  ASTM C 475 and as recommended by gypsum board Joint Materials:  ASTM C 475 and as recommended by gypsum board manufacturer for project conditions. 1. Tape: 2-inch wide, coated glass fiber tape for joints and corners, Tape: 2-inch wide, coated glass fiber tape for joints and corners, except as otherwise indicated. 2. Tape: 2-inch wide, creased paper tape for joints and corners, Tape: 2-inch wide, creased paper tape for joints and corners, except as otherwise indicated. 3. Ready-mixed vinyl-based joint compound. Ready-mixed vinyl-based joint compound. D. Screws:  ASTM C 1002; self-piercing tapping type. Screws:  ASTM C 1002; self-piercing tapping type. 8.   EXAMINATION   EXAMINATION EXAMINATION A. Verify that project conditions are appropriate for work of this Verify that project conditions are appropriate for work of this section to commence. 9.   FRAMING INSTALLATION   FRAMING INSTALLATION FRAMING INSTALLATION A. Metal Framing:  Comply with ASTM C 754 and manufacturer's Metal Framing:  Comply with ASTM C 754 and manufacturer's instructions. B. Studs:  Space studs as indicated. Studs:  Space studs as indicated. 1. Extend partition framing as indicated. Extend partition framing as indicated. 2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance with manufacturer's instructions. 3. Partitions Terminating at Structure:  Attach extended leg top Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain clearance between top of studs and structure, and brace both flanges of studs with continuous bridging. C. Wall Furring, Direct Attachment:  Install asphalt felt protection Wall Furring, Direct Attachment:  Install asphalt felt protection strip between each furring channel and wall.  Attach 7/8" hat channel horizontally to wall at 18"/24" o.c. with concrete stub nails spaced 18"/24" o.c. staggered on alternate wing flanges. D. Openings:  Reinforce openings as required for weight of doors or Openings:  Reinforce openings as required for weight of doors or operable panels, using not less than double studs at jambs.   10.  ACOUSTIC ACCESSORIES INSTALLATION ACOUSTIC ACCESSORIES INSTALLATION A. Acoustic Insulation:  Place tightly within spaces, around cut Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around electrical and mechanical items within partitions, and tight to items passing through partitions. B. Acoustic Sealant:  Install in accordance with manufacturer's Acoustic Sealant:  Install in accordance with manufacturer's instructions.
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1. SECTION INCLUDES A. Suspended metal grid ceiling system. Suspended metal grid ceiling system. B. Acoustical units. Acoustical units. 2. REFERENCES A. ASTM C 635 - Standard Specification for the Manufacture, ASTM C 635 - Standard Specification for the Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2004. B. ASTM C 636 - Standard Practice for Installation of Metal Ceiling ASTM C 636 - Standard Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels; 2004. C. ASTM E 580 - Standard Practice for Application of Ceiling ASTM E 580 - Standard Practice for Application of Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels in Areas Requiring Seismic Restraint; 2002. D. ASTM E 1264 - Standard Classification for Acoustical Ceiling ASTM E 1264 - Standard Classification for Acoustical Ceiling Products; 1998 (Reapproved 2005). 3. EXTRA MATERIALS A. See Section 01600 - Product Requirements, for additional See Section 01600 - Product Requirements, for additional provisions. B. Provide five percent of total acoustical unit area of each type Provide five percent of total acoustical unit area of each type of acoustical unit for Owner's use in maintenance of project. 4. ACOUSTICAL UNITS A. Manufacturers: Manufacturers: 1. Refer to Finish Schedule on drawings for various product Refer to Finish Schedule on drawings for various product manufacturers. B. Acoustical Units - General:  ASTM E 1264, Class A. Acoustical Units - General:  ASTM E 1264, Class A. 1. Models as scheduled on the construction documents. Models as scheduled on the construction documents. 5. SUSPENSION SYSTEM(S) A. Manufacturers: Manufacturers: 1. USG; Product Donn DX:  www.usg.com. USG; Product Donn DX:  www.usg.com. B. Suspension Systems - General:  ASTM C 635; die cut and Suspension Systems - General:  ASTM C 635; die cut and interlocking components, with stabilizer bars, clips, splices, perimeter moldings, and hold down clips as required. 6. ACCESSORIES A. Support Channels and Hangers:  Galvanized steel; size and type to Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic requirements, and ceiling system flatness requirement specified. B. Perimeter Moldings:  Same material and finish as grid. Perimeter Moldings:  Same material and finish as grid. 1. At Exposed Grid:  Provide L-shaped molding for mounting at same At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of grid. 7. INSTALLATION - SUSPENSION SYSTEM A. Install suspension system in accordance with ASTM C 636, ASTM E Install suspension system in accordance with ASTM C 636, ASTM E 580, and manufacturer's instructions and as supplemented in this section. B. Rigidly secure system, including integral mechanical and electrical Rigidly secure system, including integral mechanical and electrical components, for maximum deflection of 1:360. C. Install after major above-ceiling work is complete.  Coordinate the Install after major above-ceiling work is complete.  Coordinate the location of hangers with other work. D. Hang suspension system independent of walls, columns, ducts, pipes Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of face plane of adjacent members. E. Where ducts or other equipment prevent the regular spacing of Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest affected hangers and related carrying channels to span the extra distance. F. Do not support components on main runners or cross runners if Do not support components on main runners or cross runners if weight causes total dead load to exceed deflection capability. G. Support fixture loads using supplementary hangers located within Support fixture loads using supplementary hangers located within 6 inches of each corner, or support components independently. H. Do not eccentrically load system or induce rotation of runners. Do not eccentrically load system or induce rotation of runners. I. Perimeter Molding:  Install at intersection of ceiling and vertical Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other interruptions. 1. Use longest practical lengths. Use longest practical lengths. 2. Overlap and rivet corners. Overlap and rivet corners. 8. INSTALLATION - ACOUSTICAL UNITS A. Install acoustical units in accordance with manufacturer's Install acoustical units in accordance with manufacturer's instructions. B. Fit acoustical units in place, free from damaged edges or other Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and function. C. Fit border trim neatly against abutting surfaces. Fit border trim neatly against abutting surfaces. D. Install units after above-ceiling work is complete. Install units after above-ceiling work is complete. E. Install acoustical units level, in uniform plane, and free from Install acoustical units level, in uniform plane, and free from twist, warp, and dents. F. Cutting Acoustical Units: Cutting Acoustical Units: 1. Make field cut edges of same profile as factory edges.Make field cut edges of same profile as factory edges.
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14. INSTALLATION - GENERAL A. Install waterproofing membrane at all wet areas in accordance with Install waterproofing membrane at all wet areas in accordance with manufacturer's instructions and TCA Handbook recommendations. B. Install tile and grout in accordance with applicable requirements Install tile and grout in accordance with applicable requirements of ANSI A108.1 through A108.13, manufacturer's instructions, and TCA Handbook recommendations. C. Lay tile to pattern indicated.  Do not interrupt tile pattern Lay tile to pattern indicated.  Do not interrupt tile pattern through openings. D. Cut and fit tile to penetrations through tile, leaving sealant joint Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases neatly.  Align floor joints. E. Place tile joints uniform in width, subject to variance in tolerance Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joints watertight, without voids, cracks, excess mortar, or excess grout. F. Form internal angles square and external angles bullnosed. Form internal angles square and external angles bullnosed. G. Sound tile after setting.  Replace hollow sounding units. Sound tile after setting.  Replace hollow sounding units. H. Keep expansion joints free of adhesive or grout.  Apply sealant Keep expansion joints free of adhesive or grout.  Apply sealant to joints. I. Allow tile to set for a minimum of 48 hours prior to grouting. Allow tile to set for a minimum of 48 hours prior to grouting. J. Grout tile joints.  Use standard grout unless otherwise indicated. Grout tile joints.  Use standard grout unless otherwise indicated. K. Apply sealant to junction of tile and dissimilar materials and Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes. 15. INSTALLATION - FLOORS - THIN-SET METHODS A. Over interior concrete substrates, install in accordance with TCA Over interior concrete substrates, install in accordance with TCA Handbook Method F113, dry-set or latex-portland cement bond coat, with standard grout, unless otherwise indicated. 1. Where epoxy bond coat and grout are indicated, install in Where epoxy bond coat and grout are indicated, install in accordance with TCA Handbook Method F131. 16. INSTALLATION - FLOORS - MORTAR BED METHODS A. Over interior concrete substrates, install in accordance with TCA Over interior concrete substrates, install in accordance with TCA Handbook Method F111, with cleavage membrane, unless otherwise indicated. B. Cleavage Membrane: Lap edges and ends. Cleavage Membrane: Lap edges and ends. C. Mortar Bed Thickness:  1-1/4 inch. Mortar Bed Thickness:  1-1/4 inch. 17. INSTALLATION - WALL TILE A. Over tile backer board units install in accordance with TCA Over tile backer board units install in accordance with TCA Handbook Method W223, organic adhesive. 18. CLEANING A. Clean tile and grout surfaces.Clean tile and grout surfaces.
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11. GYPSUM BOARD INSTALLATION GYPSUM BOARD INSTALLATION A. Comply with ASTM C 840 and manufacturer's instructions. Install to Comply with ASTM C 840 and manufacturer's instructions. Install to minimize butt end joints, especially in highly visible locations. B. Single-Layer Non-Rated:  Install gypsum board in most economical Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and edges occurring over firm bearing. C. Fire-Rated Construction:  Install gypsum board in strict compliance Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of listing authority. D. Cementitious Backing Board:  Install over steel framing members at Cementitious Backing Board:  Install over steel framing members at exhaust hood walls as indicated, in accordance with ANSI A108.11 and manufacturer's instructions. E. Installation on Metal Framing:  Use screws for attachment of all Installation on Metal Framing:  Use screws for attachment of all gypsum board. F. Installation on Wood Framing:  For rated assemblies, comply with Installation on Wood Framing:  For rated assemblies, comply with requirements of listing authority.  For non-rated assemblies, install as follows: 1. Single-Layer Applications:  Screw attachment. Single-Layer Applications:  Screw attachment. G. Moisture Protection:  Treat cut edges and holes in moisture Moisture Protection:  Treat cut edges and holes in moisture resistant gypsum board with sealant. 12. INSTALLATION OF TRIM AND ACCESSORIES INSTALLATION OF TRIM AND ACCESSORIES A. Control Joints:  Place control joints consistent with lines of Control Joints:  Place control joints consistent with lines of building spaces and as follows: 1. Not more than 30 feet apart on walls and ceilings over 50 feet Not more than 30 feet apart on walls and ceilings over 50 feet long. B. Corner Beads:  Install at external corners, using longest Corner Beads:  Install at external corners, using longest practical lengths.   13. JOINT TREATMENT JOINT TREATMENT A. Finish all gypsum board in accordance with ASTM C 840 “Level 4” Finish all gypsum board in accordance with ASTM C 840 “Level 4” Level 4” finish. . B. Tape, fill, and sand exposed joints, edges, and corners to Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes. 1. Feather coats of joint compound so that camber is maximum 1/32 Feather coats of joint compound so that camber is maximum 1/32 inch. 2. Taping, filling, and sanding is not required at surfaces behind Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile and fixed cabinetry. 14. TOLERANCES TOLERANCES A. Maximum Variation of Finished Gypsum Board Surface from True Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet in any direction.
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1.  SECTION INCLUDES  SECTION INCLUDES A. Surface preparation. Surface preparation. B. Field application of paints, stains, varnishes, and other coatings. Field application of paints, stains, varnishes, and other coatings. 2.  DELIVERY, STORAGE, AND HANDLING  DELIVERY, STORAGE, AND HANDLING A. Deliver products to site in sealed and labeled containers; inspect Deliver products to site in sealed and labeled containers; inspect to verify acceptability. B. Container Label:  Include manufacturer's name, type of paint, Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code, coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and reducing. C. Paint Materials:  Store at minimum ambient temperature of 45 Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90 degrees F, in ventilated area, and as required by manufacturer's instructions. 3.  ENVIRONMENTAL REQUIREMENTS  ENVIRONMENTAL REQUIREMENTS A. Do not apply materials when surface and ambient temperatures are Do not apply materials when surface and ambient temperatures are outside the temperature ranges required by the paint product manufacturer. B. Provide lighting level of 80 ft candles measured mid-height at Provide lighting level of 80 ft candles measured mid-height at substrate surface. 4.  SUBMITTALS  SUBMITTALS A. Prepare two (2) color/texture samples for each color for each Prepare two (2) color/texture samples for each color for each type of substrate to be painted or stained per SUBMITTALS. B. Make samples not less than twelve inches (12”) square. Make samples not less than twelve inches (12”) square. ) square. C. Submit manufacturer's printed literature on each coating system Submit manufacturer's printed literature on each coating system to be used. 5.  EXTRA MATERIALS  EXTRA MATERIALS A. Supply 1 gallon of each color; store where directed. Supply 1 gallon of each color; store where directed. B. Label each container with color in addition to the manufacturer's Label each container with color in addition to the manufacturer's label. 6.  MANUFACTURERS  MANUFACTURERS A. Paint and Coating manufactures shall be as scheduled herein and Paint and Coating manufactures shall be as scheduled herein and on the drawings. 7.  PAINTS AND COATINGS - GENERAL  PAINTS AND COATINGS - GENERAL A. Paints and Coatings:  Ready mixed, except field-catalyzed coatings.  Paints and Coatings:  Ready mixed, except field-catalyzed coatings.  Prepare pigments to a soft paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating. B. Volatile Organic Compound (VOC) Content:   Volatile Organic Compound (VOC) Content:   1. Provide coatings that comply with the most stringent requirements Provide coatings that comply with the most stringent requirements specified in 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for Architectural Coatings. 8.  EXAMINATION  EXAMINATION A. Examine surfaces scheduled to be finished prior to commencement Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may potentially affect proper application. B. Measure moisture content of surfaces using an electronic Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless moisture content of surfaces are below the following maximums: 1. Wood:  15 percent, measured in accordance with ASTM D 4442. Wood:  15 percent, measured in accordance with ASTM D 4442. 9. PREPARATION PREPARATION A. Surfaces:  Correct defects and clean surfaces which affect work Surfaces:  Correct defects and clean surfaces which affect work of this section. B. Marks:  Seal with shellac those which may bleed through surface Marks:  Seal with shellac those which may bleed through surface finishes. C. Impervious Surfaces:  Remove mildew by scrubbing with solution of Impervious Surfaces:  Remove mildew by scrubbing with solution of tetra-sodium phosphate and bleach.  Rinse with clean water and allow surface to dry. D. Gypsum Board Surfaces to be Painted:  Fill minor defects with Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime defects after repair. Gypsum ceiling surfaces in all Public areas are required to have a Level 5 finish surface; do not start painting until surface finish level is verified. Beginning of painting gypsum indicates acceptance of surface. E. Aluminum Surfaces to be Painted:  Remove surface contamination by Aluminum Surfaces to be Painted:  Remove surface contamination by steam or high-pressure water.  Remove oxidation with acid etch and solvent washing.  Apply etching primer immediately following cleaning. F. Galvanized Surfaces to be Painted:  Remove surface contamination Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash with solvent.  Apply coat of etching primer. G. Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld splatter, dirt, and rust.  Prime paint entire surface; spot prime after repairs. H. Interior Wood Items to Receive Opaque Finish:  Wipe off dust and Interior Wood Items to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried; sand between coats.  Back prime concealed surfaces before installation. I. Interior Wood Items to Receive Transparent Finish:  Wipe off dust Interior Wood Items to Receive Transparent Finish:  Wipe off dust and grit prior to sealing, seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer has dried; sand lightly between coats.  Prime concealed surfaces with gloss varnish reduced 25 percent with thinner. J. 
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J. Wood Doors to be Field Finished:  Seal wood door top and Wood Doors to be Field Finished:  Seal wood door top and bottom edge surfaces with clear sealer. K. Metal Doors to be Painted:  Prime metal door top and bottom Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces. 10. APPLICATION APPLICATION A. Apply products in accordance with manufacturer's instructions. Apply products in accordance with manufacturer's instructions. B. Do not apply finishes to surfaces that are not dry.  Allow Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is applied. C. Apply each coat to uniform appearance.  Apply each coat of Apply each coat to uniform appearance.  Apply each coat of paint slightly darker than preceding coat unless otherwise approved. D. Sand wood and metal surfaces lightly between coats to achieve Sand wood and metal surfaces lightly between coats to achieve required finish. E. Where clear finishes are required, tint fillers to match wood.  Where clear finishes are required, tint fillers to match wood.  Work fillers into the grain before set.  Wipe excess from surface. F. Coverage coats noted herein are minimum requirements. Coverage coats noted herein are minimum requirements. Contractor shall provide additional coats as needed for complete coverage. 11. FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT A. Painting mechanical and electrical work is limited to items Painting mechanical and electrical work is limited to items exposed in occupied spaces unless noted otherwise. B. Remove unfinished louvers, grilles, covers, and access panels on Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical components and paint separately.
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12. SCHEDULE - SURFACES TO BE FINISHED SCHEDULE - SURFACES TO BE FINISHED A. Do Not Paint or Finish the Following Items: Do Not Paint or Finish the Following Items: 1. Items fully factory-finished unless specifically noted. Items fully factory-finished unless specifically noted. 2. Fire rating labels, equipment serial number and capacity labels. Fire rating labels, equipment serial number and capacity labels. B. Mechanical and Electrical:  Use paint systems defined for the Mechanical and Electrical:  Use paint systems defined for the substrates to be finished. 1. Paint all insulated and exposed pipes, conduit, boxes, hangers, Paint all insulated and exposed pipes, conduit, boxes, hangers, brackets, collars and supports, mechanical equipment, and electrical equipment occurring in finished areas, unless otherwise indicated. 2. Paint shop-primed items occurring in finished areas. Paint shop-primed items occurring in finished areas. 3. Paint interior surfaces of air ducts and convector and baseboard Paint interior surfaces of air ducts and convector and baseboard heating cabinets that are visible through grilles and louvers with one coat of flat black paint to visible surfaces. 4. Paint dampers exposed behind louvers, grilles, and convector and Paint dampers exposed behind louvers, grilles, and convector and baseboard cabinets to match face panels. C. Paint both sides and edges of plywood backboards for electrical Paint both sides and edges of plywood backboards for electrical and telephone equipment before installing equipment. 13. TENTATIVE PAINT LIST:  Where any particular application is not TENTATIVE PAINT LIST:  Where any particular application is not mentioned in this list, Contractor shall figure on application of manufacturer's specification for application which is consistent with types and qualities listed herein. Colors are indicated on drawings. EXTERIOR SURFACES 14. Natural Woods - "Stained" Natural Woods - "Stained" Sherwin Williams: 1  Coat: S-W WoodScapes House Stain Exterior st Coat: S-W WoodScapes House Stain Exterior S-W WoodScapes House Stain Exterior Polyurethane   SemiTransparent Stain, A15T5 SemiTransparent Stain, A15T5 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat 3  Coat: Marine Varnish, Satin finish rd Coat: Marine Varnish, Satin finish Marine Varnish, Satin finish Glidden Professional: 1  Coat: Glidden Professional 2710 WOODPRIDE Exterior  st Coat: Glidden Professional 2710 WOODPRIDE Exterior  Glidden Professional 2710 WOODPRIDE Exterior  Oil/AlkydSemi-Transparent Deck & Siding Stain 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat 3  Coat:  Glidden Professional 1907 WOODPRIDE Spar rd Coat:  Glidden Professional 1907 WOODPRIDE Spar Glidden Professional 1907 WOODPRIDE Spar Urethane   15. Ferrous Metals and Exposed Gas Lines Ferrous Metals and Exposed Gas Lines Sherwin Williams: 1st Coat: S-W ) 0 VOC Acrylic Satin, B66-660 Series S-W ) 0 VOC Acrylic Satin, B66-660 Series 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat       Glidden Professional: 1st Coat: Devoe Coatings 4212 DEVFLEX HP Eggshell Devoe Coatings 4212 DEVFLEX HP Eggshell 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat 16. Unit Masonry Unit Masonry Sherwin Williams: 1st Coat: S-W Loxon Concrete & Masonry Interior/Exterior S-W Loxon Concrete & Masonry Interior/Exterior Latex Primer,  A24W8300 A24W8300 2  Coat: S-W DTM Acrylic Semi-Gloss, B66-200 Series nd Coat: S-W DTM Acrylic Semi-Gloss, B66-200 Series S-W DTM Acrylic Semi-Gloss, B66-200 Series 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat       Glidden Professional: 1st Coat: Fill with Glidden Professional Concrete Coatings Fill with Glidden Professional Concrete Coatings Block Filler  3010-1200 to DFT of 9.0 to 13.6 Mils. Ensure 3010-1200 to DFT of 9.0 to 13.6 Mils. Ensure coverage is  consistent. consistent. 2  Coat: Finish with Glidden Professional Fortis 450 nd Coat: Finish with Glidden Professional Fortis 450 Finish with Glidden Professional Fortis 450 Exterior 100%  Acrylic Satin 6403 Acrylic Satin 6403 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat 17. Pre-Painted Equipment (Rooftop Equipment, Transformers, Etc.) Pre-Painted Equipment (Rooftop Equipment, Transformers, Etc.) Sherwin Williams: 1st Coat: S-W DTM Acrylic Semi-Gloss, B66-200 Series S-W DTM Acrylic Semi-Gloss, B66-200 Series 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat       Glidden Professional: 1st Coat: Devoe Coatings 4216.DEVFLEX HP Semi-Gloss Devoe Coatings 4216.DEVFLEX HP Semi-Gloss 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat 18. Pre-Primed Metal Doors and Frames Pre-Primed Metal Doors and Frames Sherwin Williams: 1st Coat: S-W DTM Acrylic Semi-Gloss, B66-200 Series S-W DTM Acrylic Semi-Gloss, B66-200 Series 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat       Glidden Professional: 1st Coat: Devoe Coatings 4216.DEVFLEX HP Semi-Gloss Devoe Coatings 4216.DEVFLEX HP Semi-Gloss 2  Coat: Same as 1  Coat nd Coat: Same as 1  Coat Same as 1  Coat st Coat 19. Stucco & EIFS  Stucco & EIFS  Sherwin Williams: 1st Coat: S-W Loxon Concrete & Masonry Interior/Exterior S-W Loxon Concrete & Masonry Interior/Exterior Latex Primer  A244W8300 A244W8300 2  Coat: S-W ConFlex High Build Coating, A5-400 Series nd Coat: S-W ConFlex High Build Coating, A5-400 Series S-W ConFlex High Build Coating, A5-400 Series 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat       Glidden Professional: 1st Coat: Glidden Professional Hydrosealer 6001 primecoat Glidden Professional Hydrosealer 6001 primecoat 2  Coat: Glidden Professional Fortis 450 Exterior 100% nd Coat: Glidden Professional Fortis 450 Exterior 100% Glidden Professional Fortis 450 Exterior 100% Acrylic Satin  6403 6403 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat INTERIOR SURFACES 1. Wood Trim - “Painted”  Wood Trim - “Painted”  Painted”  Sherwin Williams: 1st Coat: S-W Multi-Purpose Interior/Exterior Latex Primer S-W Multi-Purpose Interior/Exterior Latex Primer B51W8020  Series Series 2  Coat: S-W DTM Acrylic, Semi-Gloss, B666-200 Series nd Coat: S-W DTM Acrylic, Semi-Gloss, B666-200 Series S-W DTM Acrylic, Semi-Gloss, B666-200 Series 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat       Glidden Professional: 1st Coat: Glidden Professional 3210 Gripper Multi-Purpose Primer Glidden Professional 3210 Gripper Multi-Purpose Primer 2  Coat: Devoe Coatings 4216 HP Semi-Gloss nd Coat: Devoe Coatings 4216 HP Semi-Gloss Devoe Coatings 4216 HP Semi-Gloss 3  Coat: Same as 2  Coat rd Coat: Same as 2  Coat Same as 2  Coat nd Coat 2. Wood Trim - “Stained” Wood Trim - “Stained” Stained” Sherwin Williams: 1st Coat: Minwax Pre-Stain Wood Conditioner, 154-8866 Minwax Pre-Stain Wood Conditioner, 154-8866 2  Coat: S-W WoodClassics Oil Stain, A49 Series nd Coat: S-W WoodClassics Oil Stain, A49 Series S-W WoodClassics Oil Stain, A49 Series 3  Coat: S-W WoodClassics Waterborne Polyurethane Varnish,  rd Coat: S-W WoodClassics Waterborne Polyurethane Varnish,  S-W WoodClassics Waterborne Polyurethane Varnish,  A68F90 Series, Satin       Glidden Professional: 1st Coat: Minwax Pre-Stain Wood Conditioner, 154-8866 Minwax Pre-Stain Wood Conditioner, 154-8866 2  Coat: Glidden Professional 1700 WOODPRIDE Interior Wood  nd Coat: Glidden Professional 1700 WOODPRIDE Interior Wood  Glidden Professional 1700 WOODPRIDE Interior Wood  Finishing Stain 3  Coat: Glidden Professional 1902 WOODPRIDE Interior  rd Coat: Glidden Professional 1902 WOODPRIDE Interior  Glidden Professional 1902 WOODPRIDE Interior  Polyurethane Satin Varnish
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTI 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. s otherwise indicated, motor controllers shown on the drawings shall be furnished and installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. oss RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.   Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. s otherwise indicated, motor controllers shown on the drawings shall be furnished and installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.   Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the samefor not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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LIGHTING FIXTURE SCHEDULE

MARK DESCRIPTION LAMPS MAX LENS MOUNTING MANUFACTURER NOTES
NO TYPE INPUT W

A 2X4 TROFFER 1 6000 LUMEN LED 43 Micro-Prism RECESSED LITHONIA SPX 2X4 6000LM 80CRI 
35K BFR MPL MIN10 MVOLT MW DIMMING DRIVER, WHITE TRIM

B DOWNLIGHT 1 2221 LUMEN 3000K 
LED 25 INTEGRAL RECESSED LITHONIA LDN6 AL02 SWW1 L06 

WR TRW LSS MVOLT UGZ1

0-10V DIMMING DRIVER, UL 
WET LOCATION, SELECTABLE 
WATTAGE/COLOR TEMP

C DOWNLIGHT 1 2221 LUMEN 3000K 
LED 25 INTEGRAL RECESSED LITHONIA LDN6 AL02 SWW1 L06 

WR TRW LSS MVOLT UGZ1

0-10V DIMMING DRIVER, UL 
WET LOCATION, SELECTABLE 
WATTAGE/COLOR TEMP

D PENDANT 2 1000 LUMEN LED 
3000K 15 PENDANT SELECTED BY OWNER DIMMING DRIVER

X EXIT/EGRESS 2 LED 4.3 RED WALL OR 
CEILING COMPASS LIGHTING CCR WITH 90 MIN EMERGENCY 

BATTERY, 2 LAMP HEADS

Y EGRESS 2 LED 4 REFRACTOR WALL COMPASS LIGHTING CU2 WITH 90 MIN EMERGENCY 
BATTERY, 2 LAMP HEADS

Z EXTERIOR EGRESS 2 LED 1.4 REFRACTOR WALL SURE-LITES SELWT29BKSD

UL WET LOCATION, BATTERY 
RATED FOR -4degF TO 
131degF, 90 MIN OPERATION 
SELF DIAGNOSTIC

NOTES:
1. VERIFY TRIM MATCHES CEILING OR SURFACE TYPE FOR RECESSED FIXTURES. 
2. VERIFY FIXTURE VOLTAGE PRIOR TO ORDERING FIXTURES. 
3. PROVIDE 3500K COLOR TEMP LAMPS IN ALL AREAS. 

PANEL L RECESSED

LOAD LOAD CKT CKT PH CKT CKT LOAD LOAD
CONT N-CONT LOCATION DEVICE  # # DEVICE LOCATION N-CONT CONT

1,040   LIGHTING 1 P 20 1  A 2 1 P 20 LIGHTING  940
 720 RECEPTACLES 1 P 20 3  B 4 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 5  C 6 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 7  A 8 1 P 20 MICROWAVE 1,000  
 540 RECEPTACLES 1 P 20 9  B 10 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 11  C 12 1 P 20 CENTRIFUGE 1,000  
 1,000 CENTRIFUGE 1 P 20 13  A 14 1 P 30 WATER HEATER 3,600  
 720 RECEPTACLES 1 P 20 15  B 16 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 17  C 18 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 19  A 20 1 P 20 RECEPTACLES 720  
 720 RECEPTACLES 1 P 20 21  B 22 1 P 20 RECEPTACLES 540  
 3,600 WATER HEATER 1 P 30 23  C 24 1 P 30 WATER HEATER 3,600  
 3,600 WATER HEATER 1 P 30 25  A 26 1 P 30 WATER HEATER 3,600  
 1,000 IT EQUIP 1 P 20 27  B 28 1 P 20 IT EQUIP 1,000  
   SPACE 1 P 29  C 30 1 P SPACE   
   SPACE 1 P 31  A 32 1 P SPACE   
   SPACE 1 P 33  B 34 1 P SPACE   
   SPACE 1 P 35  C 36 1 P SPACE   
 25,400 RTU-1 3 P 80 37  A 38 3 P 80 RTU-2 25,400  
   /////  / / 39  B 40  / / /////   
   /////  / / 41  C 42  / / /////   

208 PANEL AMPERES PANEL VOLTAGE 120/208, 3PH, 4W 225A MLO
208 PANEL MINIMUM BUS SIZE 10,000 AIC

2 PANEL CONTINUOUS KVA
85 PANEL NON-CONTINUOUS KVA  
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FRAMING NOTES:

1. FIELD VERIFY ALL DIMENSIONS AND COORDINATE WITH
ARCHITECTURAL DRAWINGS.

1.1. INTEGRITY ENGINEERING SOLUTIONS, LLC. HAS UTILIZED
EXISTING DOCUMENTS AND PROVIDED SITE CONDITIONS TO
ACCOUNT AND DETAIL FOR EXISTING CONDITIONS.  HOWEVER,
NOT ALL ITEMS CAN BE VERIFIED, SO NOTIFY EOR WHERE
CONDITIONS ARE DIFFERENT FROM WHAT IS NOTED ON PLAN.
INCORRECTLY FABRICATED, DAMAGED, OR OTHERWISE
MISFITTING OR NONCONFORMING MATERIALS OR CONDITIONS
SHALL BE REPORTED TO THE OWNER PRIOR TO REMEDIAL OR
CORRECTIVE ACTION.  ANY SUCH ACTION SHALL REQUIRE
ENGINEER'S APPROVAL.

2. SUBMITTAL SHALL BE APPROVED BY EOR PRIOR TO INSTALLATION.
3. ROOFTOP UNIT WEIGHTS INCREASED FOR CALCULATION ONLY BY

20% PER IBC1607.11.2.
4. REFER TO 4/S0.03 FOR REQUIRED BRACING AT NEW CONCENTRATED

RTU LOADS.

LEGEND

EXIST STEEL JOIST

EXIST STEEL BEAM

(E) JOIST

(E) WF BEAM

54 6 731

1 3 4 5 6 7

2

2

A

B

C

D

E

SCALE:

PARTIAL FRAMING PLAN
1/8" = 1'-0"1

RTU-2
#653

RTU-1
#653

(E) W16x31 (E) W16x26 (E) W16x26 (E) W16x26

(E) 22K6 STEEL JOISTS 5'-0" OC

2/
S0

.0
3

1/S0.03

(E) 22K6 STEEL JOISTS 5'-0" OC

2/
S0

.0
3

1/S0.03

EXISTING
MECHANICAL ZONE
DESIGNED FOR
1500 LBS POINT
LOAD AT ANY
LOCATION ON JOIST
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REF MECH'L

R
EF

 M
EC

H
'L

L2x2x3/16 EA SIDE OF JOIST
FROM CONCENTRATED LOAD

TO NEAREST PANEL POINT
AT OPPOSITE CHORD

SUSPENDED CONCENTRATED LOAD

NOTE: THIS DETAIL APPLIES TO ALL
CONCENTRATED LOADS WHICH
EXCEED 50# AND ARE LOCATED MORE
THAN 3" OFF PANEL POINT.

COORD

OPENING
W/ MECH'L

SCALE:

TYPICAL
MECH'L UNIT CURB SUPPORT

3/4" = 1'-0"1

SCALE:

TYPICAL 
BRACING AT CONCENTRATED LOADS

3/4" = 1'-0"4

SCALE:

TYPICAL 
FRAME AT ROOF OPENING

3/4" = 1'-0"3

SIMPSON LSTA12 AT EA
CORNER W/ #12 SCREWS
TO CURB & RTU AT
OUTSIDE FACE

WOOD 2x4 IN DECK FLUTES
UNDER MECH'L UNIT CURB

SIMPSON LSTA12 AT EA
CORNER W/ #12 SCREWS

TO CURB & ANGLE AT
INSIDE FACE

MECH'L UNIT CURB
REF 2/S0.03

L4x4x1/4 WELDED
TO L4x4x1/4 CONT

L4x4x1/4 CONT
UNDER CURB

COPE HORIZONTAL LEG
OF ANGLE AND WELD

TO UNDERSIDE OF JOIST JOIST REF PLAN

RTU UNIT

JOIST REF PLAN

COPE HORIZONTAL LEG
OF ANGLE AND WELD

TO UNDERSIDE OF JOIST TYP

L4x4x1/4

L4x4x1/4

L4x4x1/4

JOIST
REF PLAN

CONCENTRATED LOAD
(MECH'L UNIT CURB, ETC)

2 SCALE: 3/8" = 1'-0"

ROOF CURB DETAIL

ROOF DECK

WELD DECK TO ANGLE
W/ 5/8" PUDDLE WELD

AT 12" OC

L4x4x1/4

CURB

RTU UNIT

USE #12 SCREW AT 6" OC
ALONG CURB

USE #12 SCREW AT 6" OC
TO ANGLE ALONG CURB IN
PRE-DRILLED HOLES

L2-1/2x2-1/2x3/16

SIMPSON LASTA12

SIMPSON LASTA12

S0.03

RTU FRAMING DETAILS
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LIST OF
ABBREVIATIONS

A
AB ANCHOR BOLT

ACI AMERICAN CONCRETE
INSTITUTE

ADDN'L ADDITIONAL
AFF ABOVE FINISH FLOOR

AISC
AMERICAN INSTITUTE
OF STEEL
CONSTRUCTION

ARCH'L ARCHITECTURAL

ASCE AMERICAN SOCIETY
OF CIVIL ENGINEERS

ASTM
AMERICAN SOCIETY
FOR TESTING AND
MATERIALS

B
BLDG BUILDING
BL BRICK LEDGE
BM BEAM
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK

BMD BOTTOM OF METAL
DECK

BP BASE PLATE
BRG BEARING

C
C CHANNEL SHAPE
c= BEAM CAMBER

CFMF COLD FORMED METAL
FRAMING

CJ CONSTRUCTION
JOINT

CL CENTERLINE
CLR CLEAR, CLEARANCE

CMU CONCRETE MASONRY
UNIT

COL COLUMN
CONC CONCRETE
CONT CONTINUOUS
CON'X CONNECTION

D
D DEPTH
DET'L DETAIL
DIA DIAMETER
DIAG DIAGONAL
DIM DIMENSION
DL DEAD LOAD
DWG DRAWING(S)

E
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
EN EDGE NAILING
EOD EDGE OF DECK
EQ EQUAL
EQUIP EQUIPMENT
EW EACH WAY
EXIST EXISTING

F
FD FLOOR DRAIN
FF FINISH FLOOR
FIN FINISH
FLR FLOOR
FN FIELD NAILING
FTG FOOTING
FV FIELD VERIFY

G
GA GAGE OR GAUGE
GALV GALVANIZED
GB GRADE BEAM

H
HORIZ HORIZONTAL
HS HEADED STUD

HSS
HOLLOW
STRUCTURAL
SECTION

I
IN INCHES

J
JC JAMB COLUMN

K
K KIPS (1,000 LBS)

L
L ANGLE SHAPE
LB, # POUND(S)
LL LIVE LOAD
LLR ROOF LIVE LOAD

LSH LONG SIDE
HORIZONTAL

LSV LONG SIDE VERTICAL

LWC LIGHT WEIGHT
CONCRETE

M
MAT'L MATERIAL
MAX MAXIMUM

MC MISCELLANEOUS
CHANNEL SHAPE

MECH'L MECHANICAL

MEP
MECHANICAL
ELECTRICAL
PLUMBING

MEZZ MEZZANINE
MANUF MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTL METAL

N
N/A NOT APPLICABLE
NO NUMBER
NTS NOT TO SCALE

O
OC ON CENTER
OPP OPPOSITE
OH OPPOSITE HAND

P
PERP PERPENDICULAR
PL PLATE
PREFAB PRE-FABRICATED
PRELIM PRELIMINARY
P/T POST-TENSIONED

R
RD ROOF DRAIN
REF REFER TO

REINF
REINFORCING,
REINFORCED,
REINFORCEMENT

REQ'D REQUIRED
REV REVISION

S
SCHED SCHEDULE

SDI STEEL DECK
INSTITUTE

SIM SIMILAR
SJ SAWN JOINT

SJI STEEL JOIST
INSTITUTE

SP SPACE(S); SPECIAL
SPEC SPECIFICATION(S)
SS STAINLESS STEEL
STD STANDARD
STL STEEL
SW SHEAR WALL

T
TO TOP OF
TOM TOP OF MASONRY
TOS TOP OF STEEL
TW TILT WALL
TYP TYPICAL

U

UNO UNLESS NOTED
OTHERWISE

V
VERT VERTICAL

W
W WIDE FLANGE
W/ WITH
W/O WITHOUT
WP WORKPOINT
WT WEIGHT
WWF WELDED WIRE FABRIC

GENERAL CONDITIONS

1. BUILDING AND DESIGN CODES:
A. INTERNATIONAL BUILDING CODE (2021)
B. AISC 360-16 SPECIFICATION FOR STEEL BUILDINGS
C. SJI RECOMMENDED CODE OF STANDARD PRACTICE FOR STEEL JOISTS AND

JOIST GIRDERS, SJI 100-20 AND SJI 200-15

2. DESIGN LOADS:

A. LIVE LOADS: UNIFORM
ROOF 20

B. DEAD LOADS:
ROOF DEAD LOAD 20

C. WIND LOADS:
3 SECOND GUST WIND SPEED: 109 MPH

IN 3 SECOND GUSTS
EXPOSURE: C
IMPORTANCE FACTOR: 1.0
INTERNAL PRESSURE COEFFICIENT: Gcp=+/- 0.18

D. SNOW LOADS:
Pg = 5 PSF

3. GENERAL REQUIREMENTS:

A. VERIFY EXISTING CONDITIONS AND DIMENSIONS PRIOR TO BEGINNING WORK
OR FABRICATING MATERIALS.  NOTIFY A/E OF DISCREPANCIES BEFORE
PROCEEDING WITH ANY PHASE WORK.

B. DO NOT SCALE DRAWINGS FOR THE PURPOSE OF ESTABLISHING
DIMENSIONS.

C. LOADINGS FOR MECHANICAL EQUIPMENT ARE BASED ON THE UNITS SHOWN
ON THE MECHANICAL DRAWINGS. ANY CHANGES IN TYPE, SIZE, OR NUMBER
OF PIECES OF EQUIPMENT SHALL BE REPORTED TO THE ARCHITECT FOR
VERIFICATION OF THE ADEQUACY OF SUPPORTING MEMBERS PRIOR TO THE
PLACEMENT OF SUCH EQUIPMENT.

STRUCTURAL STEEL

1. PROVIDE STRUCTURAL STEEL OF THE FOLLOWING ASTM DESIGNATIONS UNLESS
NOTED OTHERWISE:

A. EDGE ANGLES, BENT PLATES, HANGERS AND BRACES: ASTM A 36
2. WELD MINIMUM SIZE AND STRENGTH:

A. PROVIDE MINIMUM SIZE OF FILLET WELDS AS SPECIFIED IN TABLE J2.4 OF
THE AISC MANUAL.

B. PROVIDE MINIMUM EFFECTIVE THROAT THICKNESS OF PARTIAL
PENETRATION GROOVE WELDS AS SPECIFIED IN TABLE J2.3 OF THE AISC
MANUAL.

C. DEVELOP THE FULL TENSILE STRENGTH OF THE MEMBER ELEMENT JOINED,
ON ALL SHOP AND FIELD WELDS, UNLESS NOTED OTHERWISE ON THE
DRAWINGS.

D. PROVIDE ELECTRODES FOR FIELD OR SHOP WELDING THAT CONFORM TO
ASTM A 233 (CLASS 70).

3. STEEL FABRICATION:
A. FABRICATE AND ASSEMBLE STRUCTURAL MEMBERS/ASSEMBLIES IN SHOP

TO GREATEST EXTENT POSSIBLE.
B. SPLICING OF STRUCTURAL STEEL MEMBERS IS PROHIBITED WITHOUT PRIOR

APPROVAL BY THE ENGINEER.
C. FABRICATOR SHALL BE RESPONSIBLE FOR ALL ERRORS OF DETAILING ON

THE SHOP DRAWINGS, ERRORS IN FABRICATION, AND THE CORRECT FITTING
OF STRUCTURAL STEEL MEMBERS.

D. CONFORM TO THE AISC CODE OF STANDARD PRACTICE, FOR ERECTION
TOLERANCES. FIELD MODIFICATION TO STRUCTURAL STEEL IS PROHIBITED
WITHOUT PRIOR APPROVAL BY THE ENGINEER.

E. CLEAN STEEL OF RUST, LOOSE MILL SCALE AND OTHER FOREIGN MATERIALS
WHERE REQUIRED FOR FABRICATION, FITTING UP, OR WELDING.

F. DO NOT CUT STRUCTURAL STEEL MEMBERS FOR THE WORK OF OTHER
TRADES WITHOUT PRIOR REVIEW AND APPROVAL OF THE ENGINEER.

4. WELDS SHALL BE CONSIDERED TO BE CONTINUOUS UNLESS NOTED OTHERWISE.

MECHANICAL ROOF TOP UNIT COORDINATION

1.  OWNER TO ENSURE THAT EACH RTU, ROOF OPENINGS, AND DUCT DROPS ARE
INSTALLED PER MANUFACTURER'S INSTRUCTIONS. THE RTU SUPPLY AND RETURN
OPENINGS NEED TO LINE UP WITH THE ROOF OPENINGS, AND EACH DUCT DROP
MUST BE FULL SIZE OF EACH OPENING WITHOUT ANY OBSTRUCTIONS.

VERIFICATION AND INSPECTION

STANDARD

1.  MATERIAL VERIFICATION OF HIGH-
     STRENGTH BOLTS, NUTS AND WASHERS:

-----
         a. IDENTIFICATION MARKINGS TO
             CONFORM TO ASTM STANDARDS
             SPECIFIED IN THE APPROVED
             CONSTRUCTION DOCUMENTS.

X
MATERIAL

SPECIFICATIONS;
AISC 360

-----

-----
         b. MANUFACTURER'S CERTIFICATE OF
             COMPLIANCE REQUIRED. X ----- -----

2.  INSPECTION OF HIGH-STRENGTH
     BOLTING:

-----         a. BEARING TYPE CONNECTIONS. X

         b. SLIP-CRITICAL CONNECTIONS.

-----

AISC 360, 

3.  MATERIAL VERIFICATION OF
     STRUCTURAL STEEL:

-----
         a. IDENTIFICATION MARKINGS TO
             CONFORM TO ASTM STANDARDS
             SPECIFIED IN THE APPROVED
             CONSTRUCTION DOCUMENTS.

         b. MANUFACTURER'S CERTIFIED MILL
             TEST REPORTS.

OR ASTM A 568
-----

----- ASTM A 6,-----

4.  MATERIAL VERIFICATION OF WELD
     FILLER MATERIALS:

-----
         a. IDENTIFICATION MARKINGS TO
             CONFORM TO AWS  SPECIFICATION
              IN THE APPROVED CONSTRUCTION
             DOCUMENTS.

----- AISC 360, -----

         b. MANUFACTURER'S CERTIFICATE OF
             COMPLIANCE REQUIRED. ----- ----- ----------

5.  INSPECTION OF WELDING:
     a. STRUCTURAL STEEL :

         1) COMPLETE AND PARTIAL
             PENETRATION GROOVE WELDS.

-----

X         2) MULTIPASS FILLET WELDS. -----

         3) SINGLE-PASS FILLET WELDS > 5/16" -----

         4) SINGLE-PASS FILLET WELDS < 5/16" _ -----

AWS D1.1

         5) FLOOR AND ROOF DECK WELDS. ----- X ----- AWS D1.3

         b. REINFORCING STEEL: ----- -----

         1) VERIFICATION OF WELDABILITY OF
             REINFORCING STEEL OTHER THAN
             ASTM A 706.

----- X

         2) REINFORCING STEEL-RESISTING
             FLEXURAL AND AXIAL FORCES IN
             INTERMEDIATE AND SPECIAL
             MOMENT FRAMES, AND BOUNDARY
             ELEMENTS OF SPECIAL
             REINFORCED CONCRETE SHEAR
             WALLS AND SHEAR
             REINFORCEMENT.

X -----

         3) SHEAR REINFORCEMENT. X -----

         4) OTHER REINFORCING STEEL. ----- X

-----
ACI 318 3.5.2

AWS D1.4

6.  INSPECTION OF STEEL FRAME JOINT
     DETAIL FOR COMPLIANCE WITH
     APPROVED CONSTRUCTION DOCUMENTS:

-----

FREQUENCY OF INSPECTION 

CONTINUOUS
DURING TASK

LISTED

PERIODICALLY
DURING TASK

LISTED

IBC
SECTION

REFERENCE FOR CRITERIA

----- X

----- X

----- X

2021 IBC SCHEDULE OF STRUCTURAL
SPECIAL INSPECTIONS

1. SPECIAL INSPECTIONS / TESTING:
1.1. "SPECIAL STRUCTURAL INSPECTION" SHALL NOT RELIEVE THE

OWNER OR THEIR AGENT FROM REQUESTING THE JURISDICTION
BUILDING DEPARTMENT INSPECTIONS REQUIRED BY SECTION 109
OF THE IBC.  THE JURISDICTION INSPECTIONS DO NOT ELIMINATE
THE REQUIREMENT OF THE NOTED SPECIAL STRUCTURAL
INSPECTIONS.

1.2. SPECIAL INSPECTION WORK AND THE FINAL LETTER OF
COMPLIANCE HAVE NOT BEEN INCLUDED IN THE STRUCTURAL
ENGINEER OF RECORD'S SCOPE OF SERVICES. THE OWNER IS
RESPONSIBLE FOR OBTAINING THE SERVICES OF THE SPECIAL
INSPECTOR AND THE TESTING LABORATORY. SPECIAL
INSPECTIONS CAN BE PROVIDED BY AN INDEPENDENT SPECIAL
INSPECTOR APPROVED BY THE BUILDING AUTHORITY OR BY THE
ENGINEER OF RECORD. THE SPECIAL INSPECTION WORK DOES
NOT INCLUDE THE TESTING LABORATORY SERVICES AS CALLED
FOR ON THE DRAWINGS.

1.3. ARRANGEMENTS FOR SPECIAL INSPECTIONS SHOULD BE MADE
PRIOR TO THE COMMENCEMENT OF CONSTRUCTION. THE
CONTRACTOR IS RESPONSIBLE FOR NOTIFYING THE OWNER IF
SPECIAL INSPECTIONS ARE REQUIRED ON THE APPROVED PERMIT
DRAWINGS AND FOR NOTIFYING THE TESTING LABORATORY AND
SPECIAL INSPECTOR IN A TIMELY MANNER PRIOR TO PROCEEDING
WITH CONSTRUCTION OPERATIONS. THE CONTRACTOR SHALL NOT
PROCEED WITH ANY WORK REQUIRING INSPECTIONS WITHOUT
THE TESTING LABORATORY'S OR SPECIAL INSPECTOR'S
PRESENCE. THE STRUCTURAL ENGINEER WILL NOT PROVIDE A
FINAL LETTER OF COMPLIANCE AFTER THE WORK IS COMPLETE
UNLESS HE HAS PERFORMED THE SPECIAL INSPECTIONS.

2. REPORTING FOR SPECIAL INSPECTION:
2.1. SPECIAL INSPECTION AND TESTING REPORTS SHALL BE

COMPLETED AND DISTRIBUTED AT THE COMPLETION OF EACH
TASK.  PROVIDE COPIES OF REPORTS TO: CONTRACTOR, OWNER,
ARCHITECT AND STRUCTURAL ENGINEER OF RECORD.  SPECIAL
INSPECTOR TO KEEP A NON-COMPLIANCE LIST DOCUMENTING
ITEMS INSPECTED NOT MEETING APPROVED CONSTRUCTION
DOCUMENTS AND WHEN / HOW RESOLVED.

3. SEE ARCHITECTURAL, MECHANICAL, ELECTRICAL, AND PLUMBING
CONSTRUCTION DOCUMENTS FOR ADDITIONAL NON-STRUCTURAL
SPECIAL INSPECTION ITEMS.

4. IN ACCORDANCE WITH IBC CHAPTER 17, THE FOLLOWING TYPES OF
WORK REQUIRE SPECIAL INSPECTIONS AND TESTING:

SPECIAL INSPECTION AND VERIFICATION OF STEEL CONSTRUCTION

SPECIAL
INSPECTION

REQUIRED Y/N

N

N

N

N

N

N

N

N

N

N

N

Y

N

N

N

N

N

N

Y

N

Y

X -----

REFERENCED

SECTION A3.3

APPLICABLE ASTM 

     a. DETAILS SUCH AS BRACING AND
         STIFFENING.

     b. MEMBER LOCATIONS.

     c. APPLICATION OF JOINT DETAILS AT
        EACH CONNECTION.

SECTION M2.5

ASTM A 6, 

OR ASTM A 568

SECTION A3.5

-----

-----

-----

-----

-----

-----

-----
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