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SECTION 02 4000 – DEMOLITION 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Selective demolition of built site elements. 

B. Selective demolition of building elements for alterations purposes. 

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

1.02 RELATED SECTIONS 

A. Section 01 1100 - Summary: Limitations on Contractor's use of site and premises. 

B. Section 01 1100 - Summary: Sequencing and staging requirements. 

C. Section 01 1100 - Summary: Description of items to be salvaged or removed for re-use by 
Contractor. 

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

E. Section 01 5750 - Temporary Erosion and Sedimentation Control. 

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

G. Section 31 2200 - Grading:  Topsoil removal. 

1.03 REFERENCES 

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition. 

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 
current edition. 

1.04 SUBMITTALS 

A. See Section 01 3300 - for submittal procedures. 

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

1.05 PROJECT CONDITIONS 

A. Minimize production of dust due to demolition operations; do not use water if that will result in 
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution. 

B. Comply with other requirements specified in Section 01 7000. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Fill Material:  As specified in Section 31 3010 - Fill and Backfill 

PART 3  EXECUTION 

3.01 SCOPE  

A. Remove portions of existing construction as shown on plans 

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

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS 

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent 
structures and the public. 
1. Obtain required permits. 
2. Comply with applicable requirements of NFPA 241. 
3. Use of explosives is not permitted. 
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 

removed; do not allow worker or public access within range of potential collapse of 
unstable structures. 

5. Provide, erect, and maintain temporary barriers and security devices. 
6. Use physical barriers to prevent access to areas that could be hazardous to workers or the 

public. 
7. Conduct operations to minimize effects on and interference with adjacent structures and 

occupants. 
8. Do not close or obstruct roadways or sidewalks without permit. 
9. Conduct operations to minimize obstruction of public and private entrances and exits; do 

not obstruct required exits at any time; protect persons using entrances and exits from 
removal operations. 

10. Obtain written permission from owners of adjacent properties when demolition equipment 
will traverse, infringe upon or limit access to their property. 

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

C. Do not begin removal until built elements to be salvaged or relocated have been removed. 

D. Do not begin removal until vegetation to be relocated has been removed and specified 
measures have been taken to protect vegetation to remain. 

E. Protect existing structures and other elements that are not to be removed. 
1. Provide bracing and shoring. 
2. Prevent movement or settlement of adjacent structures. 
3. Stop work immediately if adjacent structures appear to be in danger. 

F. If hazardous materials are discovered during removal operations, stop work and notify Design 
consultant and Owner; hazardous materials include regulated asbestos containing materials, 
lead, PCB's, and mercury. 

G. Hazardous Materials:  Comply with 29 CFR 1926 and state and local regulations. 

H. Perform demolition in a manner that maximizes salvage and recycling of materials. 
1. Dismantle existing construction and separate materials. 
2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 

point or point of reuse. 

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

3.03 EXISTING UTILITIES 

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

B. Protect existing utilities to remain from damage. 

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

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 
days prior written notification to Owner. 
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E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 
least 3 days prior written notification to Owner. 

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 
utility type; protect from damage due to subsequent construction, using substantial barricades if 
necessary. 
1.  shall be responsible to notify Texas One Call (800-245-4545) a minimum of 72 hours prior 

to initiation of any demolition of excavation activity.  

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 
and abandoned utilities. 
1. Note dimensioned locations of underground abandoned items left in place on record 

drawings. 

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only; casual field observation only; existing record documents only. 
1. Verify that construction and utility arrangements are as shown. 
2. Report discrepancies to Design Consultant before disturbing existing installation. 
3. Beginning of demolition work constitutes acceptance of existing conditions. 

B. Separate areas in which demolition is being conducted from other areas that are still occupied. 
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in 

Section 01 5000. 

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage. 

D. Remove existing work as indicated and as required to accomplish new work. 
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace 

with new construction specified. 
2. Remove items indicated on drawings. 

E. Protect existing work to remain. 
1. Prevent movement of structure; provide shoring and bracing if necessary. 
2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 
3. Repair adjacent construction and finishes damaged during removal work. 
4. Patch as specified for patching new work. 

3.05 DEBRIS AND WASTE REMOVAL 

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

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

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

END OF SECTION 
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SECTION 02 4100 - SITE CLEARING 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Clearing and protection of vegetation. 

B. Removal of existing debris. 

1.02 RELATED SECTIONS 

A. Section 01 1100 – Summary of Work:  Limitations on Contractor's use of site and premises. 

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

D. Section 01 5750  - Temporary Erosion and Sedimentation Control. 

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

F. Section 02 4000 - Demolition:  Removal of built elements and utilities. 

G. Section 31 2200 - Grading:  Topsoil removal, fill material for filling holes, pits, and excavations 
generated as a result of removal operations. 

H. Section 31 3010 - Fill and Backfill:  Fill material for filling holes, pits, and excavations generated 
as a result of removal operations. 

1.03 PROJECT CONDITIONS 

A. Comply with other requirements specified in Section 01 7000. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Fill Material:  As specified in Section 31 2000 - Grading 

PART 3  EXECUTION 

3.01 EXISTING UTILITIES AND BUILT ELEMENTS 

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

B. Protect existing utilities to remain from damage. 

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

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

3.02 VEGETATION 

A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by new 
improvements. 
1. Stake out layout of improvements for approval by Landscape Architect and Owner prior to 

initiating clearing activity. 
2. Place barricade fencing:   

a. Obtain approval of installation of barricade fencing from COSA Tree Inspector, 
Landscape Architect and Owner prior to initiating clearing activity. 

3. Adjustments in location of pedestrian paving and trails as may be required for field 
conditions including but not limited to existing trees/vegetation and site features as may be 
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directed by Landscape Architect and Owner to the extent that the overall value of the work 
is not substantially changed. 
a. In the event of a substantial change in the work, as determined by agreement 

between Contractor and Owner, a Field Alteration/Change Order will be issued. 

 B. Do not begin clearing until vegetation to be relocated has been removed. 

C. Do not remove or damage vegetation beyond the following limits: 
1. 40 feet outside the building perimeter. 
2. 5 feet each side of roadway curbs. 
3. 5 feet; 2 feet each side of walkways and trails. 
4. 5 feet; 3 feet each side of utility trenches. 
5. 5 feet each side of roadway curbs, walkways, and main utility trenches. 
6. 25 feet outside perimeter of pervious paving areas that must not be compacted by 

construction traffic. 
7. Exception:  Specific trees and vegetation indicated on drawings to be removed. 
8. Exception:  Selective thinning of undergrowth specified elsewhere. 

D. Install substantial, highly visible fences at least 4 feet  high to prevent inadvertent damage to 
vegetation to remain: 
1. At vegetation removal limits along the new park drive, new parking lot, playscape area and 

trail head. 
a. Vegetation to remain includes native grasses and other herbaceous plant materials. 
b. Contractor staging area is limited to area of new parking lot. 
c. Contractor parking area is limited to area of new parking lot and new drive. 
d. Any and all construction related activities are prohibited from occurring outside limits 

of construction. 
2. At vegetation removal limits. 
3. Around trees to remain within vegetation removal limits; locate no closer to tree than at the 

drip line. 
4. Around other vegetation to remain within vegetation removal limits. 
5. See Section 01500 for fence construction requirements. 

E. In areas where vegetation must be removed but no construction will occur other than pervious 
paving, remove vegetation with minimum disturbance of the subsoil. 

F. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated. 
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; 

preference should be given to on-site uses. 
2. Trees:  Treat as specified for other vegetation removed; remove stumps and roots to depth 

of 18 inches. 
3. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and 

roots to depth of 18 inches. 
4. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface 

neat in appearance and smooth enough not to constitute a hazard to pedestrians. 

G. Dead Wood:  Remove all dead trees (standing) and limbs which are within a distance of the new 
improvements determined by the height of the tree; treat as specified for vegetation removed. 

H. Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire site; 
treat as specified for vegetation removed. 

I. Restoration:  If vegetation outside removal limits or within specified protective fences is 
damaged or destroyed due to subsequent construction operations, replace at no cost to Owner. 

3.03 DEBRIS 

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

B. Leave site in clean condition, ready for subsequent work. 
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C. Clean up spillage and wind-blown debris from public and private lands. 

END OF SECTION 
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SECTION 07 9210 – LANDSCAPE JOINT SEALERS 
 
PART 1 - GENERAL  
 
1.1 SUMMARY 

A. Section Includes: 
1. Joint backup materials. 
2. Joint sealers. 

B. Related Sections: 
1. Division 01: Administrative, procedural, and temporary work requirements. 
2. Section 32 1313 - Landscape Concrete Paving 
3. Section 04 4000 - Landscape Stone Veneer 

 
1.2 REFERENCES 

A. ASTM International (ASTM): 
1. C804 - Standard Practice for Use of Solvent-Release Type Sealants. 
2. C920 - Standard Specification for Elastomeric Joint Sealants. 
3. C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid 

Applied Sealants. 
4. C1193-05a Standard Guide for Use of Joint Sealants. 

 
1.3 SUBMITTALS 

A. Submittals for Review: 
1. Product Data: Indicate sealers, primers, backup materials, bond breakers, and 

accessories proposed for use. 
2. Samples: 

a. 1/2 x 1/2 x 3 inch long joint sealer samples showing available colors. 
b. 6 inch long joint backup material samples. 

B. Mock-up: 
1. Size: As indicated on the drawings for associated materials. 
2. Show: 

a. Color 
3. Locate as directed. 

 
1.4 PROJECT CONDITIONS 

A. Do not apply sealers at temperatures below 40 degrees F unless approved by sealer 
manufacturer.  

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

A. Acceptable Manufacturers: 
1. BASF Building Systems. 
2. Dow Corning Corp. 
3. GE Silicones. 
4. Pecora Corp. 
5. Sika Corp. 
6. Tremco, Inc. 

B. Substitutions: Under provisions of Division 01. 
 
2.2 MATERIALS 

A. Joint Sealer Type 1: Joints in horizontal surfaces subject to pedestrian or vehicular traffic 
1. ASTM C920, Grade P, multiple component polyurethane type, self-leveling and slope 

grades. 
2. Movement capability: Plus or minus 50 percent. 
3. Color: To be selected from manufacturer's full color range. 
4. Uses: Joints in horizontal surfaces subject to pedestrian or vehicular traffic. 
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B. Joint Sealer Type 2: 
1. ASTM C920, Grade NS, single component silicone type, non sag. 
2. Movement capability: Plus or minus 50 percent. 
3. Color: To be selected from manufacturer's full color range. 
4. Uses:  Joints in vertical surfaces. 

C. Joint Sealer Type 3: 
1. ASTM C920, Grade NS, single component polyurethane type, non sag, recommended 

by manufacturer for continuous water immersion. 
2. Movement capability: Plus or minus 25 percent. 
3. Color: To be selected from manufacturer's full color range. 
4. Uses: Joints in water features. 

 
2.3 ACCESSORIES 

A. Primers, Bondbreakers, and Solvents: As recommended by sealer manufacturer. 
B. Joint Backing: 

1. ASTM C1330, closed cell polyethylene foam, preformed round joint filler, non 
absorbing, non staining, resilient, compatible with sealer and primer, recommended by 
sealer manufacturer for each sealer type. 

2. Size: Minimum 1.25 times joint width. 
 
2.4 MIXES 

A. Mix multiple component sealers in accordance with manufacturer's instructions. 
1. Mix with mechanical mixer; prevent air entrainment and overheating. 
2. Continue mixing until color is uniform. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

A. Verify that substrate surfaces are ready to receive work 
B. Examine joints for defects that would adversely affect quality of installation. 
C. Verify that masonry and concrete have cured 28 days minimum. 
D. Verify that joint backing and release tapes are compatible with sealant. 
E. Do not proceed until defects ate corrected. 

 
3.2 PREPARATION 

A. Remove loose and foreign matter that could impair adhesion. If surface has been subject to 
chemical contamination, contact sealer manufacturer for recommendation. 

B. Clean and prime joints in accordance with manufacturer's instructions. 
C. Protect adjacent surfaces with masking tape or protective coverings. 
D. Sealer Dimensions: 

1. Minimum joint size: 1/4 x 1/4 inch. 
2. Joints 1/4 to 1/2 inch wide: Depth equal to width. 
3. Joints over 1/2 inch wide: Depth equal to one half of width. 

 
3.3 APPLICATION 

A. Apply products in accordance with manufacturer's instructions.  
B. Perform installation in accordance with ASTM C804 and ASTM C1193-05a. 
C. Install joint backing to maintain required sealer dimensions. Compress backing approximately 

25 percent without puncturing skin. Do not twist or stretch. 
D. Use bondbreaker tape where joint backing is not installed. 
E. Fill joints full without air pockets, embedded materials, ridges, and sags. 
F. Tool sealer to smooth profile. 
G. Apply sealer within recommended temperature range. Consult manufacturer when sealer 

cannot be applied within these temperature ranges. 
 
3.4 CLEANING 

A. Remove masking tape and protective coverings after sealer has cured. 
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B. Clean adjacent surfaces. 
 
3.5 PROTECTION OF FINISHED WORK 

A. Protect sealants until cured. 
 
END OF SECTION 07 9210 
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SECTION 12 9300 - SITE FURNISHINGS 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

A. Section Includes: 
1. Park Tables. 
2. Park Benches 
3. Shade Structure 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: Indicate locations, dimensions, attachment, and relationship to 

adjacent construction. 
2. Product Data: Manufacturer's descriptive data. 
3. Samples: 3 x 3 inch samples showing each color and finish. 

 
PART 2  - PRODUCTS 
 
2.1 MANUFACTURED UNITS 

A. Site Furnishings: Refer to Drawings. 
 
2.2 ACCESSORIES 

A. Anchors: Type best suited to application; stainless or corrosion resistant coated steel with 
vandal resist heads. 

 
PART 3  - EXECUTION 
 
3.1 INSTALLATION 

A. Install furnishings in accordance with manufacturer's instructions and approved Shop 
Drawings. 

 
B. Set plumb, level, and rigid. 

 
END OF SECTION 12 9300 



Lou Kardon Park  TBG Partners 
S12657  December 20, 2013 
 
  

BASIC REQUIREMENTS FOR ELECTRICAL 26 0510 - 1 

SECTION 26 0510 - BASIC REQUIREMENTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Drawings and Specifications 

1. Division 26 specifications are written in imperative and streamlined format.  This 
imperative language is directed to the Contractor.  The word “shall be” shall be included 
by inference where a colon (:) is used within sentences and phrases. 

C. Codes and Standards 

1. Work shall comply with the local city codes and ordinances, the regulations of state 
authorities having lawful jurisdiction and the codes, statues and reference standards 
identified within these Specifications.  These Specifications shall not be construed as 
negating the regulations or requirements of lawful jurisdictions. 

2. Where Specifications require materials or equipment exceeding the minimum 
requirements of applicable codes and ordinances, the requirements of these 
Specifications shall take precedence. 

1.2 DEFINITIONS & ABBREVIATIONS 

A. DEFINITIONS 

1. Contract Documents - Drawings and the project manual, including Specifications. 
2. Install:  to set in place in position for service. 
3. Furnish: to supply. 
4. Provide: to install and furnish. 
5. City - When used in an otherwise non-specific reference anywhere in the Contract 

documents, City is defined to refer to the local municipal authority governing the project 
address or the City whose ETJ includes the project address. 

B. ABBREVIATIONS 

1. ETJ - Extra-Territorial Jurisdiction. 
2. NFPA - National Fire Protection Association 
3. NEC - National Electric Code (NFPA-70) 
4. NESC - National Electric Safety Code 
5. NECA - National Electrical Contractor's Association 
6. NETA - InterNational Electrical Testing Association 
7. NRTL - Nationally Recognized Testing Laboratory 
8. UL - Underwriters Laboratories 
9. FM - Factory Mutual 
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1.3 SUMMARY ORGANIZATION 

A. PART 1 of This Section Includes: 

1. Electrical Utilities and Service 

2. Electrical equipment coordination and installation. 

3. Submittal requirements. 

B. PART 2 of This Section Includes: 

1. Substitution requirements. 

C. PART 3 of This Section Includes: 

1. Common Requirements for Electrical Installation 

2. Electric wiring of motors and equipment 

3. Vibration Isolation 

4. Quality Assurance requirements. 

1.4 Electric Utilities and Service 

A. Utilities:  The Contract Documents reflect the general location and routing of utilities 
required for this project.  Visit the site, and coordinate and confirm the exact requirements 
for electrical and telephone services.  Refer to Division 01.  Electrical and telephone and 
utilities and service entrance equipment exist at the site and shall remain as installed. 

1. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements 
indicated: 

a. Notify the Owner's representative no fewer than [fourteen] [14] days in advance of 
proposed interruption of electric service. 

b. Indicate method of providing temporary electric service. 

c. Do not proceed with interruption of electric service without the Owner's 
representative's written permission. 

2. Temporary Services: 

a. Provide temporary electrical service and electric power distribution and temporary 
lighting throughout the construction site.  Install and maintain in accordance with 
National Electrical Code and OSHA requirements.  Make arrangements with the 
serving utility for point of service for temporary electric service and pay costs for 
delivery to and use at the site. 

b. Existing electrical distributions systems at the site may be utilized for temporary 
construction power. Submit to the Owner in writing, documents identifying the 
locations and anticipated maximum demand at which power will be utilized, and 
obtain the Owner's approval, in writing, prior to connection and utilization. 
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1.5 Electrical Equipment Coordination and Installation 

A. Pre-installation planning:  Coordinate arrangement, mounting, and support of electrical 
equipment as follows: 

1. Allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. Provide access for disconnecting means and working space for equipment with 
minimum interference to adjacent equipment. 

3. The equipment shall be arranged to facilitate service, maintenance, and repair or 
replacement of components and equipment.  

4. Electrical equipment shall not be installed below piping or ductwork. 

5. Allow right-of-way within the plenum for building systems in the following hierarchy: 

a. Piping and ductwork installed at required slope. 
b. Busway 
c. Ductwork 
d. Cable Tray 
e. Feeder conduit 
f. Branch conduit 
g. Cabling not installed in conduit 

6. Coordination submittal requirements 

a. Provide electrical room layouts, scaled to 1/4" = 1' - 0" for all rooms or spaces 
containing electrical distribution equipment.  These shall be provided with the 
associated electrical distribution equipment submittals. 

b. Floor plans shall show dimensioned layout, required working clearances, and 
required area above and around switchgear where pipe and ducts are prohibited.  
Show switchgear layout and relationships between components and adjacent 
structural and mechanical elements.  Show support locations, type of support, and 
weight on each support.  Indicate field measurements.  

1.6 Submittal Requirements 

A. Provide all electrical submittals at the same time. 

B. Submittals shall be provided in binders and arranged in sequence by Specification section 
number.  Provide submittals only for specification sections that list this requirement. 

1. Provide tabs for each section, labeled to match the associated specification.  The page 
after each tab section shall contain a typed list of any exceptions that the Contractor is 
proposing.   

2. Each page of the submittal shall be a clear copy or scan, indicating items and options 
proposed for use in the project with a graphical arrow.  Items included on a submittal 
page that are not proposed for use shall be deleted with strike-through or other 
acceptable method that clearly distinguishes the proposed from non-relevant 
information. 

C. Subject to the requirements in Division 1, at the Contractor's option, submittals may be 
provided in PDF form. 
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1. All format and informational requirements for submittals in binders apply to PDF 
submittals.  

2. Multiple files may be submitted, however, these must be organized into a consistent 
format.  

3. PDF submittal shall include a table of contents with page numbers listed for the 
beginning of each section. 

4. Additionally, the PDF shall be formatted to include tab or chapter shortcuts, labeled 
with the associated specification section.  These shortcuts shall allow the reader to 
jump to a tab or chapter associated with beginning of each specification section with a 
single action. 

5. At engineer's request, the contractor shall submit hard copy version in accordance with 
requirements outlined above.  

PART 2 - PRODUCTS 

2.1 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS 

A. Materials and equipment shall conform to National Electrical Code requirements and shall 
be listed by Underwriters Laboratories, Inc. (UL). UL listing will be accepted as evidence 
that the material or equipment conform to the standards of that agency.  In lieu of this 
listing, submit a statement from a nationally recognized testing agency, indicating that 
products have been tested in accordance with UL criteria and that the materials and 
equipment comply with Contract requirements. 

B. Materials and equipment: standard catalog products of manufacturers regularly engaged in 
the manufacture of products conforming to these Specifications and essential duplicates of 
materials and equipment that have been in satisfactory use at least two (2) years prior to 
the date of receipt of bids. Custom fabricated items shall be fully described using Drawings 
and technical data sufficient to demonstrate compliance with the Contract Documents. 

2.2 SUBSTITUTIONS 

A. Basis of Design - For products specified in part 2.1 of the associated specification section, 
as "Basis of Design", that is herein defined as the standard level of product that is required 
for the project.   

1. The use of term Basis of Design in these specifications is intended to allow the 
Contractor to propose use of non-specified manufacturer's products, provided that the 
proposed substitute is of equal or greater construction material, workmanship, quality, 
performance, and manufacturer support.  If the product is visible on the project, 
aesthetic considerations are also considered as a significant factor. 

2. During the bid process, the Engineer will not evaluate products and provide approval 
prior to the bid date on proposed substitute products.  If the Contractor wishes to 
propose substitutions, the Engineer will evaluate the successful Contractor's proposed 
alternates during the submittal review process.  The Engineer will take no exception to 
the use of individual products determined to be equal.  That decision may be the result 
of consultation and input from other members of the design team.  If a product is not 
determined to be equal, it will be rejected and another product that is equal to the basis 
of design shall be re-submitted by the Contractor.  The Engineer will not evaluate more 
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than two substitution attempts before the Contractor is required to submit the specified 
product. 

3. If the Contractor proposes product substitutions that may not be equal to the specified 
product, but there are cost savings associated with the use of the proposed substitute, 
then the Contractor should propose these as part of a VE (Value Engineering) process, 
with line item cost savings identified for each product substitution proposed.  With 
information on line item costs, the design team may determine if the proposed 
substitutes, though not equal, represent a better value and these may be 
recommended for use. 

B. Substitutions are generally not allowed for products specified in the associated specification 
section when listed as "Provide products by one of the following".  If there is a concern 
about delivery schedules from the manufacturers listed or other factors, these special case 
substitutions will be considered individually during the submittal phase. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Install in accordance with approved equipment submittal layouts. 

B. Comply with NECA 1. 

C. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

D. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 
Section "Access Doors and Frames."  Coordinate location of access panels and doors with 
Architect prior to the associated equipment rough-in. 

E. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping.". 

F. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials 
and installation requirements are specified in Division 07 Section "Penetration 
Firestopping." 

3.2 ELECTRIC WIRING OF MOTORS AND EQUIPMENT 

A. The work of Division 26 includes: 

1. Installation and power wiring of individually mounted motor controllers furnished under 
other Divisions. 

2. Power wiring for individually mounted and group mounted motor controllers furnished 
and installed under Division 26. 

3. Power wiring of motor controllers provided integral with equipment furnished under Di-
vision 26 and other Divisions. 
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4. Power and control wiring, of any voltage, of systems specified in Division 26. 

B. The work of Division 26 does not include: 

1. Control wiring associated with HVAC/EMCS control systems, including that which inter-
faces with fire detection and alarm systems, and motor control. 

2. Remote control devices associated with HVAC/EMCS controller systems which inter-
face with and execute control of motor control equipment. 

3.3 VIBRATION ISOLATION 

A. Provide vibration isolation means for equipment and materials to prevent the transmission 
of perceptible vibration, structure borne or air borne noise. Items requiring vibration 
isolation  include: 

1. Switchgear, motor control centers, motor starter panelboards, motors, transformers and 
rotating and reciprocating equipment shall be mounted on cork, rubber or steel spring 
isolator units properly sized, spaced and loaded as recommended by manufacturer. 

2. Electrical Conduit:  Isolate from dry type transformers, rotating and reciprocating 
machinery using flexible conduit, 18" minimum length or 12" of flexible conduit per 1" of 
conduit diameter with maximum of 36”. 

3.4 QUALITY ASSURANCE 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, including 
connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, 
and to assist in testing. 

2. Refer to the Table below for inspection and testing requirements associated with listed 
product specification sections: 
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Notes 
260519 LOW-VOLTAGE ELECTRICAL 

POWER CONDUCTORS AND 
CABLES 

○  ○ ○     

260526 GROUNDING AND BONDING 
FOR ELECTRICAL SYSTEMS 

○ ○ ○   ○   

260926 LIGHTING CONTROL 
PANELBOARDS 

○ ○ ○ ○ ○  ○  

260933 CENTRAL DIMMING 
CONTROLS 

○ ○ ○ ○ ○  ○  

262300 
 

262313 

LOW-VOLTAGE SWITCHGEAR 
 
PARALLELING LOW-VOLTAGE 
SWITCHGEAR 
 

○ 
 
○ 
 

○ 
 
○ 
 

○ 
 
○ 
 
 

○ 
 
○ 
 

○ 
 
○ 
 

  
 
 
 

 

262413 
 

262416 

SWITCHBOARDS 
 
PANELBOARDS 

○ 
 
○ 
 

○ 
 
○ 
 

○ 
 
○ 
 

○ 
 
○ 
 

○ 
 
○ 
 

 
 
 

 
 
○ 
 
 

 

262416.16 ELECTRONICALLY OPERATED 
CIRCUIT BREAKER 
PANELBOARDS 

○ ○ ○ ○ ○  ○  

262419 MOTOR CONTROL CENTERS ○ ○ ○ ○ ○    
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262500 ENCLOSED BUS ASSEMBLIES ○ ○ ○ ○ ○    

262600 POWER DISTRIBUTION UNITS ○ ○ ○ ○ ○  ○ 1 

262913 ENCLOSED CONTROLLERS ○ ○ ○ ○ ○  ○  

262923 VARIABLE FREQUENCY 
MOTOR CONTROLLERS 

○ ○ ○ ○ ○   1 

263600 TRANSFER SWITCHES ○ ○ ○ ○ ○   1 

NOTES: 

1. Refer to individual specification section for additional testing requirements. 
2. Note two 
3. Note three. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each electrical distribution equipment bus, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctions on-site, where possible, and retest to demonstrate compliance; 
otherwise, replace with new units and retest. 

3. Perform the following thermographic scan tests and inspections and prepare reports: 

a. Initial thermographic Scanning:  After Substantial Completion, but not more than 60 
days after Final Acceptance, perform an thermographic scan of each electrical 
distribution equipment.  Remove enclosure panels as required to make joints and 
connections accessible to portable scanner. 

b. Follow-up thermographic Scanning:  Perform an additional follow-up thermographic 
scan of each electrical distribution equipment 11 months after date of Substantial 
Completion. 
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c. Instruments and Equipment: 

1) Provide a thermographic scan to measure temperature or to detect significant 
deviations from normal values.  Provide calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

E. Equipment will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies electrical 
distribution equipment included and that describes scan results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

 

END OF SECTION 26 0510 
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 ACTION SUBMITTALS 

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

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For testing agency. 

B. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100 and marked for intended use. 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

C. Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW, THHN-THWN. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, 
type, and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

http://www.specagent.com/LookUp/?ulid=1703&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817812&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802856&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1704&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817814&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=wd
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 
single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 

E. Feeders Installed below Raised Flooring:  Type THHN-THWN, single conductors in 
raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Branch Circuits Installed below Raised Flooring:  Type THHN-THWN, single conductors in 
raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation.  Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that 
will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Support cables according to Section 260529 "Hangers and Supports for Electrical 
Systems." 

F. Identify and color-code conductors and cables according to Section 260553 "Identification 
for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 
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B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 26 0519 
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding systems and equipment, plus the following special applications: 

1. Ground bonding common with lightning protection system. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in "Field Quality Control" Article, including the following: 

1. Test wells. 
2. Ground rods. 
3. Ground rings. 
4. Grounding arrangements and connections for separately derived systems. 
5. Grounding for sensitive electronic equipment. 

B. Qualification Data:  For qualified testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 
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PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 

2. Stranded Conductors:  ASTM B 8. 

3. Tinned Conductors:  ASTM B 33. 

4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 
diameter. 

5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-
5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with 
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Bare Grounding Conductor and Conductor Protector for Wood Poles: 

1. No. 4 AWG minimum, soft-drawn copper. 

2. Conductor Protector:  Half-round PVC or wood molding; if wood, use pressure-treated 
fir, cypress, or cedar. 

D. Grounding Bus:  Provide grounding busbars of size indicated on drawings.  If not indicated, 
provide a predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 mm) 
in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart.  
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V.  
Lexan or PVC, impulse tested at 5,000 V. 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications 
in which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with 
at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer 
for materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar. 
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2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel 3/4 inch by 10 feet (19 mm by 3 m) in diameter. 

B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged 
with nonhazardous electrolytic chemical salts. 

1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches (1200 
mm) long. 

2. Backfill Material:  Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors 
for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG 
minimum. 

1. Bury at least 24 inches (600 mm) below grade. 

2. Duct-Bank Grounding Conductor:  Bury 12 inches (300 mm) above duct bank when 
indicated as part of duct-bank installation. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  
On feeders with isolated ground, identify grounding conductor where visible to normal 
inspection, with alternating bands of green and yellow tape, with at least three bands of 
green and two bands of yellow. 

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing 
service equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 2 inches (50 mm) minimum from wall, 6 inches (150 
mm) above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across 
top of doorway, and down to specified height above floor; connect to horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to 
those required by NFPA 70: 
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1. Feeders and branch circuits. 

2. Lighting circuits. 

C. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system.  Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to 
electrical service grounding electrode.  Use bonding conductor sized same as system 
grounding electrode conductor, and install in conduit. 

C. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade 
unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, install in accordance with details or description on 
drawing.  If not otherwise indicated, provide at least three rods spaced at least one-rod 
length from each other and located at least the same distance from other grounding 
electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," 
and shall be at least 12 inches (300 mm) deep, with cover. 

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well 
flush with finished grade or floor. 

E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 
connection is required, use a bolted clamp. 

3.4 LABELING 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for 
instruction signs.  The label or its text shall be green. 



Lou Kardon Park  TBG Partners 
S12657  December 20, 2013 
 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 26 0526 - 5 

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at 
the grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, 
and to assist in testing. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, at 
ground test wells, and at individual ground rods.  Make tests at ground rods before 
any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 
ohms. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 

F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 0526 
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements 
and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times 
the applied force. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 
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1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

B. Comply with NFPA 70. 

1.8 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified together with concrete 
Specifications. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These 
items are specified in Section 077200 "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for 
field assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-
4. 

4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 
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5. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

6. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at 
least 1 surface. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Fabco Plastics Wholesale Limited. 
d. Seasafe, Inc. 

3. Fittings and Accessories:  Products of channel and angle manufacturer and designed 
for use with those items. 

4. Fitting and Accessory Materials:  Same as channels and angles. 

5. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors 
or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping 
pieces as required to suit individual conductors or cables supported.  Body shall be 
malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate 
for supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

b. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
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2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

b. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Section 055000 "Metal Fabrications" for steel 
shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports 
for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

2. Provide mock-up for approval of all tree mounted raceways. 
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D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 
1-1/2-inch and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in 
this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT may be 
supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified loading 
limits.  Minimum static design load used for strength determination shall be weight of 
supported components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and 
fasten electrical items and their supports to building structural elements by the following 
methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 

2. To New Concrete:  Bolt to concrete inserts. 

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 
anchor fasteners on solid masonry units. 

4. To Existing Concrete:  Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with 
lock washers and nuts may be used in existing standard-weight concrete 4 inches thick 
or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 

7. To Light Steel:  Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 
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3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 0529 



Lou Kardon Park  TBG Partners 
S12657  December 20, 2013 
 
 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 26 0533 - 1 

SECTION 26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 
5. Handholes and boxes for exterior underground cabling. 

1.3 DEFINITIONS 

A. ARC:  Aluminum rigid conduit. 

B. GRC:  Galvanized rigid steel conduit. 

C. IMC:  Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
and attachment details. 

C. Samples:   

1. For raceway to be installed exposed and for each color and texture specified, 12 inches 
long. 

2. In lieu of sample, a mock-up of the installation will suffice. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/LookUp/?ulid=1747&mf=04&src=wd
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1. AFC Cable Systems, Inc. 
2. Allied Tube & Conduit; a Tyco International Ltd. Co. 
3. Anamet Electrical, Inc. 
4. Electri-Flex Company. 
5. O-Z/Gedney; a brand of EGS Electrical Group. 
6. Picoma Industries, a subsidiary of Mueller Water Products, Inc. 
7. Republic Conduit. 
8. Robroy Industries. 
9. Southwire Company. 

10. Thomas & Betts Corporation. 
11. Western Tube and Conduit Corporation. 
12. Wheatland Tube Company; a division of John Maneely Company. 

B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. GRC:  Comply with ANSI C80.1 and UL 6. 

D. ARC:  Comply with ANSI C80.5 and UL 6A. 

E. IMC:  Comply with ANSI C80.6 and UL 1242. 

F. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 

2. Coating Thickness:  0.040 inch, minimum. 

G. EMT:  Comply with ANSI C80.3 and UL 797. 

H. FMC:  Comply with UL 1;. 

I. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

J. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material:  Steel or die cast. 
b. Type:  compression. 

3. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints. 

K. Joint Compound for IMC, GRC, or ARC:  Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 
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2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp. 
6. Condux International, Inc. 
7. Electri-Flex Company. 
8. Kraloy. 
9. Lamson & Sessions; Carlon Electrical Products. 

10. Niedax-Kleinhuis USA, Inc. 
11. RACO; a Hubbell company. 
12. Thomas & Betts Corporation. 

B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled 
as defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. ENT:  Comply with NEMA TC 13 and UL 1653. 

D. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

E. LFNC:  Comply with UL 1660. 

F. Rigid HDPE:  Comply with UL 651A. 

G. Continuous HDPE:  Comply with UL 651B. 

H. Coilable HDPE:  Preassembled with conductors or cables, and complying with 
ASTM D 3485. 

I. RTRC:  Comply with UL 1684A and NEMA TC 14. 

J. Fittings for ENT and RNC:  Comply with NEMA TC 3; match to conduit or tubing type and 
material. 

K. Fittings for LFNC:  Comply with UL 514B. 

L. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or 
less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

M. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 
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2.3 SURFACE RACEWAYS 

A. Listing and Labeling:  Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  
Manufacturer's standard enamel finish in color selected by Architect. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

a. Mono-Systems, Inc. 
b. Panduit Corp. 
c. Wiremold / Legrand. 

C. Surface Nonmetallic Raceways:  Two- or three-piece construction, complying with UL 5A, 
and manufactured of rigid PVC with texture and color selected by Architect from 
manufacturer's standard colors.  Product shall comply with UL 94 V-0 requirements for self-
extinguishing characteristics. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

a. Hubbell Incorporated; Wiring Device-Kellems Division. 
b. Mono-Systems, Inc. 
c. Panduit Corp. 
d. Wiremold / Legrand. 
e. Those listed in 2.2A. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Adalet. 
2. Cooper Technologies Company; Cooper Crouse-Hinds. 
3. EGS/Appleton Electric. 
4. Erickson Electrical Equipment Company. 
5. FSR Inc. 
6. Hoffman; a Pentair company. 
7. Hubbell Incorporated; Killark Division. 
8. Kraloy. 
9. Milbank Manufacturing Co. 

10. Mono-Systems, Inc. 
11. O-Z/Gedney; a brand of EGS Electrical Group. 
12. RACO; a Hubbell Company. 
13. Robroy Industries. 
14. Spring City Electrical Manufacturing Company. 
15. Stahlin Non-Metallic Enclosures; a division of Robroy Industries. 
16. Thomas & Betts Corporation. 
17. Wiremold / Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 
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C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, 
with gasketed cover. 

E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C. 

F. Metal Floor Boxes: 

1. Material:  Cast metal. 
2. Type:  Fully adjustable. 
3. Shape:  Rectangular. 
4. Listing and Labeling:  Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Nonmetallic Floor Boxes:  Nonadjustable, rectangular. 

1. Listing and Labeling:  Nonmetallic floor boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

H. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 
lb.  Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be 
listed and marked for the maximum allowable weight. 

I. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover. 

J. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

K. Device Box Dimensions:  4 inches by 2-1/8 inches by 2-1/8 inches deep. 

L. Gangable boxes are prohibited. 

M. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 3R with continuous-
hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Fiberglass. 
3. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel. 

N. Cabinets: 

1. NEMA 250, Type 1 and Type 3R galvanized-steel box with removable interior panel 
and removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 



Lou Kardon Park  TBG Partners 
S12657  December 20, 2013 
 
 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 26 0533 - 6 

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified 
as defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand 
and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or 
a combination of the two. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation; Hubbell Power Systems. 
d. NewBasis. 
e. Oldcastle Precast, Inc.; Christy Concrete Products. 
f. Synertech Moulded Products; a division of Oldcastle Precast, Inc. 
g. Hubbell. 

3. Standard:  Comply with SCTE 77. 

4. Configuration:  Designed for flush burial with open bottom unless otherwise indicated. 

5. Cover:  Weatherproof, secured by tamper-resistant locking devices and having 
structural load rating consistent with enclosure and handhole location. 

6. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 

7. Cover Legend:  Molded lettering, "ELECTRIC.". 

8. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering 
ducts for secure, fixed installation in enclosure wall. 

C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with 
frame and covers of polymer concrete. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation; Hubbell Power Systems. 
d. NewBasis. 
e. Nordic Fiberglass, Inc. 
f. Oldcastle Precast, Inc.; Christy Concrete Products. 
g. Synertech Moulded Products; a division of Oldcastle Precast, Inc. 
h. Hubbell. 

3. Standard:  Comply with SCTE 77. 
4. Color of Frame and Cover:  Gray. 

http://www.specagent.com/LookUp/?ulid=1755&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802946&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802947&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817861&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1756&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802949&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802950&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817862&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802951&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802952&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817863&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817864&mf=04&src=wd
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5. Configuration:  Designed for flush burial with open bottom unless otherwise indicated. 
6. Cover:  Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure and handhole location. 
7. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
8. Cover Legend:  Molded lettering, "ELECTRIC.". 
9. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering 

ducts for secure, fixed installation in enclosure wall. 

2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for 
compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products 
supplied. 

1. Tests of materials shall be performed by an independent testing agency. 

2. Strength tests of complete boxes and covers shall be by either an independent testing 
agency or manufacturer.  A qualified registered professional engineer shall certify tests 
by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012 and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  IMC or RNC, Type EPC-40-PVC. 
2. Concealed Conduit, Aboveground:  EMT. 
3. Underground Conduit:  RNC, Type EPC-40-PVC,. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Indoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  IMC.  Raceway locations include the 

following: 
a. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  IMC. 
7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic 

in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 
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1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 
otherwise indicated.  Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this 
type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings.  Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. EMT:  Use compression, steel fittings.  Comply with NEMA FB 2.10. 
4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with 

NEMA FB 2.20. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic 
sleeve. 

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

G. Install surface raceways only where indicated on Drawings. 

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for 
aluminum conduits.  Comply with NFPA 70 limitations for types of raceways allowed in 
specific occupancies and number of floors. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water 
pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of 
changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 
indicated.  Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inchesof enclosures to which attached. 

I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.  Secure raceways to reinforcement at maximum 10-footintervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 
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3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Architect 
for each specific location. 

5. Change from ENT to IMC before rising above floor. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs 
or in an enclosure. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow 
compound manufacturer's written instructions. 

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated 
throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts.  
Install insulated throat metal grounding bushings on service conduits. 

O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more. 

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous 
ground path. 

Q. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll 
cutter or a guide to make cut straight and perpendicular to the length. 

R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with 
not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull 
wire.  Cap underground raceways designated as spare above grade alongside raceways in 
use. 

S. Surface Raceways: 

1. Install surface raceway with a minimum 2-inchradius control at bend points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inches and with no less than two supports per straight raceway section.  
Support surface raceway according to manufacturer's written instructions.  Tape and 
glue are not acceptable support methods. 

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them 
with listed sealing compound.  For concealed raceways, install each fitting in a flush steel 
box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  
Install raceway sealing fittings according to NFPA 70. 
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U. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings 
or boxes are between the seal and the following changes of environments.  Seal the interior 
of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 

3. Where otherwise required by NFPA 70. 

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

W. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental 
temperature change may exceed 30 deg F and that has straight-run length that 
exceeds 25 feet.  Install in each run of aboveground RMC conduit that is located where 
environmental temperature change may exceed 100 deg F and that has straight-run 
length that exceeds 100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for 
each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 
change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change. 
c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F 

temperature change. 
d. Attics:  135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change for PVC conduits.  Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at 
time of installation.  Install conduit supports to allow for expansion movement. 

X. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of 
flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

Y. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements.  Install boxes with height 
measured to top of box unless otherwise indicated. 

Z. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat 
surface for a raintight connection between box and cover plate or supported equipment and 
box. 
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AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. 

BB. Locate boxes so that cover or plate will not span different building finishes. 

CC. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

DD. Fasten junction and pull boxes to or support from building structure.  Do not support boxes 
by conduits. 

EE. Set metal floor boxes level and flush with finished floor surface. 

FF. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor 
surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in 
nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end 
of conduit run, leaving conduit at end of run free to move with expansion and 
contraction as temperature changes during this process.  Firmly hand tamp backfill 
around conduit to provide maximum supporting strength.  After placing controlled 
backfill to within 12 inches of finished grade, make final conduit connection at end of 
run and complete backfilling with normal compaction as specified in Section 312000 
"Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through floor unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where 
conduits penetrate building foundations, extend steel conduit horizontally a 
minimum of 60 inches from edge of foundation or equipment base.  Install insulated 
grounding bushings on terminations at equipment. 

6. Warning Planks:  Bury warning planks approximately 12 inches above direct-buried 
conduits but a minimum of 6 inches below grade.  Align planks along centerline of 
conduit. 

7. Underground Warning Tape:  Comply with requirements in Section 260553 
"Identification for Electrical Systems." 
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3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated 
with connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 
from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed 
earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set 
covers of other enclosures 1 inch above finished grade. 

D. Install handholes with bottom below frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as 
indicated.  Select arm lengths to be long enough to provide spare space for future cables 
but short enough to preserve adequate working clearances in enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  
Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating 
fittings to be used, and seal around penetrations after fittings are installed. 

3.5 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.6 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 26 0533 
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SECTION 26 0543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct 
banks, and in single duct runs. 

2. Handholes and boxes. 
3. Manholes. 

1.3 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Duct-bank materials, including separators and miscellaneous components. 

2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, 
and solvent cement. 

3. Accessories for manholes, handholes, and boxes 

4. Warning tape. 

5. Warning planks. 

B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast 
Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and 
installation details, including the following: 

1. Duct entry provisions, including locations and duct sizes. 

2. Cover design. 

3. Grounding details. 

4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

1.5 INFORMATIONAL SUBMITTALS 

A. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities 
and underground structures. 
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1. Include plans and sections, drawn to scale, and show bends and locations of 
expansion fittings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to 
prevent bending, warping, and deforming. 

B. Store underground utility structures at Project site as recommended by manufacturer to 
prevent physical damage.  Arrange so identification markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and 
boxes with final locations and profiles of ducts and duct banks as determined by 
coordination with other utilities, underground obstructions, and surface features.  Revise 
locations and elevations from those indicated as required to suit field conditions and to 
ensure that duct runs drain to manholes and handholes, and as approved by Architect. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching 
fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ARNCO Corp. 
2. Beck Manufacturing. 
3. Cantex, Inc. 
4. CertainTeed Corp.; Pipe & Plastics Group. 
5. Condux International, Inc. 
6. ElecSys, Inc. 
7. Electri-Flex Company. 
8. IPEX Inc. 
9. Lamson & Sessions; Carlon Electrical Products. 

10. Manhattan/CDT; a division of Cable Design Technologies. 
11. Spiraduct/AFC Cable Systems, Inc. 

http://www.specagent.com/LookUp/?uid=123456802964&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802965&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802966&mf=04&src=wd
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B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type DB-60-PVC and Type DB-120-
PVC, ASTM F 512, with matching fittings by the same manufacturer as the duct, complying 
with NEMA TC 9. 

C. Duct Accessories: 

1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and 
sizes of ducts with which used, and selected to provide minimum duct spacings 
indicated while supporting ducts during concreting or backfilling. 

2. Warning Tape:  Underground-line warning tape specified in Division 26 
Section "Identification for Electrical Systems." 

3. Concrete Warning Planks:  Nominal 12 by 24 by 3 inches in size, manufactured from 
6000-psi concrete. 

a. Color:  Red dye added to concrete during batching. 
b. Mark each plank with "ELECTRIC" in 2-inch-high, 3/8-inch-deep letters. 

2.3 PRECAST CONCRETE HANDHOLES AND BOXES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Carder Concrete Products. 
2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 

B. Comply with ASTM C 858 for design and manufacturing processes. 

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and 
bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top of 
enclosure and shall have load rating consistent with that of handhole or box. 

1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed 
cover hook eyes and tamper-resistant, captive, cover-securing bolts. 

2. Frame and Cover:  Weatherproof steel frame, with steel cover with recessed cover 
hook eyes and tamper-resistant, captive, cover-securing bolts. 

3. Frame and Cover:  Weatherproof steel frame, with hinged steel access door assembly 
with tamper-resistant, captive, cover-securing bolts. 

a. Cover Hinges:  Concealed, with hold-open ratchet assembly. 
b. Cover Handle:  Recessed. 

4. Frame and Cover:  Weatherproof aluminum frame with hinged aluminum access door 
assembly with tamper-resistant, captive, cover-securing bolts. 

a. Cover Hinges:  Concealed, with hold-open ratchet assembly. 
b. Cover Handle:  Recessed. 

5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 

6. Cover Legend:  Molded lettering, "ELECTRIC Configuration:  Units shall be designed 
for flush burial and have open bottom, unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=1805&mf=04&src=wd
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7. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as 
enclosure. 

a. Extension shall provide increased depth of 12 inches.  

b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure. 

8. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches vertically and 
horizontally to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches from interior surfaces of walls, 
floors, or frames and covers of handholes, but close enough to corners to facilitate 
racking of cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field 
cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

9. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 

b. Fittings shall align with elevations of approaching ducts and be located near interior 
corners of handholes to facilitate racking of cable. 

10. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable 
racks and pulling-in irons installed before concrete is poured. 

2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Description:  Comply with SCTE 77. 

1. Color:  Gray. 

2. Configuration:  Units shall be designed for flush burial and have open bottom, unless 
otherwise indicated. 

3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having 
structural load rating consistent with enclosure. 

4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 

5. Cover Legend:  Molded lettering, "ELECTRIC." 

6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings 
or end-bell fittings, selected to suit box material, sized for wiring indicated, and 
arranged for secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 

8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed 
inserts for cable racks and pulling-in irons. 

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand 
and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass 
or a combination of the two. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

C. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or copolymer-
polypropylene.  Cover shall be hot-dipped galvanized-steel diamond plate. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

a. Carson Industries LLC. 
b. Nordic Fiberglass, Inc. 
c. PenCell Plastics. 

2.5 PRECAST MANHOLES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Carder Concrete Products. 
2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 

B. Comply with ASTM C 858, with structural design loading as specified in Part 3 
"Underground Enclosure Application" Article and with interlocking mating sections, 
complete with accessories, hardware, and features. 

1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches vertically and 
horizontally to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches from interior surfaces of walls, 
floors, or roofs of manholes, but close enough to corners to facilitate racking of 
cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field 
cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 

b. Fittings shall align with elevations of approaching ducts and be located near interior 
corners of manholes to facilitate racking of cable. 

http://www.specagent.com/LookUp/?uid=123456802979&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802980&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802981&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456802992&mf=04&src=wd
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C. Concrete Knockout Panels:  1-1/2 to 2 inches thick, for future conduit entrance and sleeve 
for ground rod. 

D. Joint Sealant:  Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation 
location with the ground-water level at grade. 

2.6 CAST-IN-PLACE MANHOLES 

A. Description:  Underground utility structures, constructed in place, complete with 
accessories, hardware, and features.  Include concrete knockout panels for conduit 
entrance and sleeve for ground rod. 

B. Materials:  Comply with ASTM C 858 and with Division 03 Section "Cast-in-Place 
Concrete." 

C. Structural Design Loading:  As specified in Part 3 "Underground Enclosure Application" 
Article. 

2.7 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and 
boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of 
products supplied. 

1. Tests of materials shall be performed by a independent testing agency. 

2. Strength tests of complete boxes and covers shall be by either an independent testing 
agency or the manufacturer.  A qualified registered professional engineer shall certify 
tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and 
Data Wiring: 

1. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 
Nondeliberate Loading by Heavy Vehicles:  Polymer concrete, SCTE 77, Tier 15 
structural load rating. 

2. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate 
Loading by Vehicles:  Polymer concrete units, SCTE 77, Tier 8 structural load rating. 

3. Units Subject to Light-Duty Pedestrian Traffic Only:  Polymer concrete, SCTE 77, 
Tier 5, structurally tested according to SCTE 77 with 3000-lbf vertical loading. 
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3.2 EARTHWORK 

A. Excavation and Backfill:  Comply with Division 31 Section "Earth Moving," but do not use 
heavy-duty, hydraulic-operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, 
unless otherwise indicated.  Replace removed sod immediately after backfilling is 
completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, 
and mulching.  Comply with Division 32 Section "Turf and Grasses" and "Plants." 

D. Cut and patch existing pavement in the path of underground ducts and utility structures 
according to Division 01 Section "Cutting and Patching." 

3.3 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Precast Concrete Handhole Installation: 

1. Comply with ASTM C 891, unless otherwise indicated. 

2. Install units level and plumb and with orientation and depth coordinated with connecting 
ducts to minimize bends and deflections required for proper entrances. 

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 

B. Elevations: 

1. Install handholes with bottom below the frost line. 

2. Handhole Covers:  In paved areas and trafficways, set surface flush with finished 
grade.  Set covers of other handholes 1 inch above finished grade. 

3. Where indicated, cast handhole cover frame integrally with handhole structure. 

C. Dampproofing:  Apply dampproofing to exterior surfaces of handholes after concrete has 
cured at least three days.  Dampproofing materials and installation are specified in 
Section 071113 "Bituminous Dampproofing." After ducts have been connected and 
grouted, and before backfilling, dampproof joints and connections and touch up abrasions 
and scars.  Dampproof exterior of manhole chimneys after mortar has cured at least three 
days. 

D. Field-Installed Bolting Anchors in Concrete Handholes:  Do not drill deeper than 2 inches 
for handholes, for anchor bolts installed in the field.  Use a minimum of two anchors for 
each cable stanchion. 

E. Warning Sign:  Install "Confined Space Hazard" warning sign on the inside surface of each 
manhole cover. 
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3.4 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated 
with connecting ducts to minimize bends and deflections required for proper entrances.  
Use box extension if required to match depths of ducts, and seal joint between box and 
extension as recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded 
from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed 
earth. 

C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with finished 
grade.  Set covers of other handholes 1 inch above finished grade. 

D. Install handholes and boxes with bottom below the frost line. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as 
indicated.  Select arm lengths to be long enough to provide spare space for future cables, 
but short enough to preserve adequate working clearances in the enclosure. 

F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written 
instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes 
for terminating fittings to be used, and seal around penetrations after fittings are installed. 

3.5 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26 
Section "Grounding and Bonding for Electrical Systems." 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of installation 
of underground ducts and utility structures. 

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for 
out-of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are 
indicated, remove obstructions and retest. 

3. Test handhole grounding to ensure electrical continuity of grounding and bonding 
connections.  Measure and report ground resistance as specified in Division 26 
Section "Grounding and Bonding for Electrical Systems." 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.7 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of 
ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant 
throughout ducts. 
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B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

END OF SECTION 26 0543 
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 
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1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop 
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; 
and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent 
designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- high letters 

on 20-inch centers. 

D. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of 
raceway or cable it identifies and to stay in place by gripping action. 

F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 

G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch- wide black 
stripes on 10-inch centers diagonally over orange background that extends full length of 
raceway or duct and is 12 inches wide.  Stop stripes at legends. 

H. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for 
use with self-locking cable tie fastener. 
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2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label. 

C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for 
use with self-locking cable tie fastener. 

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, 
with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by 
gripping action. 

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 
2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to 
stay in place by gripping action. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick 
by 1 to 2 inches wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of 
legend label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, 
with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by 
gripping action. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 
2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to 
stay in place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

2.4 FLOOR MARKING TAPE 

A. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear vinyl 
overlay. 

2.5 UNDERGROUND-LINE WARNING TAPE 

A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape. 

1. Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick. 
2. Compounded for permanent direct-burial service. 
3. Embedded continuous metallic strip or core. 
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4. Printed legend shall indicate type of underground line. 

2.6 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive 
labels, configured for display on front cover, door, or other access to equipment unless 
otherwise indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and 
size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for 
application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

2.7 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 
sq. inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall 
provide a weatherproof and UV-resistant seal for label. 

2.8 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 
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B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall 
provide a weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with 
white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall 
be 1 inch. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in painting Sections for paint materials and application 
requirements.  Select paint system applicable for surface material and location (exterior or 
interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials 
and methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding 
band shall completely encircle cable or conduit.  Place adjacent bands of two-color 
markings in contact, side by side.  Locate bands at changes in direction, at penetrations of 
walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum 
intervals in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of 
conductor or cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 
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I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  
Use multiple tapes where width of multiple lines installed in a common trenchexceeds 16 
inches overall. 

J. Painted Identification:  Comply with requirements in painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil 4-
inch- wide black stripes on 10-inch centers over orange background that extends full length 
of raceway or duct and is 12 inches wide.  Stencil legend "DANGER CONCEALED HIGH 
VOLTAGE WIRING" with 3-inch- high black letters on 20-inch centers.  Stop stripes at 
legends.  Apply to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches of a floor 
that is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed 
in the building, or concealed above suspended ceilings. 

B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive 
vinyl labels.  Install labels at 10-foot maximum intervals. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 
Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl 
label.  Install labels at 10-foot maximum intervals. 

D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system 
legend and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Power. 
3. UPS. 

E. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase. 

1. Color-Coding for Phase Identification, 600 V or Less:  Use colors listed below for 
ungrounded service feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A:  Brown. 
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2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

F. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

G. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list 
source. 

H. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system 
used by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
the Operation and Maintenance Manual. 

END OF SECTION 26 0553 
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SECTION 26 0923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Time switches. 
2. Photoelectric switches. 
3. Lighting contactors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, 
and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Show installation details for occupancy and light-level sensors. 

1. Interconnection diagrams showing field-installed wiring. 
2. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each type of lighting control device to include in 
emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 
3. Invensys Controls. 
4. Leviton Mfg. Company Inc. 
5. NSi Industries LLC; TORK Products. 
6. Tyco Electronics; ALR Brand. 

C. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; 
complying with UL 917. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 
for intended location and application. 

2. Contact Configuration:  SPST DPST. 
3. Contact Rating:  30-A inductive or resistive, 240-V ac. 
4. Programs:  3 channels; each channel is individually programmable with eight on-off set 

points on a 24-hour schedule. 
5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 

program on selected channels. 
6. Astronomic Time:  All channels. 
7. Automatic daylight savings time changeover. 
8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time 

clock. 

2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 
3. NSi Industries LLC; TORK Products. 
4. Tyco Electronics; ALR Brand. 

C. Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA 
inductive, to operate connected relay, contactor coils, or microprocessor input; complying 
with UL 773A. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 
for intended location and application. 

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range, and a directional lens in front of the photocell to prevent fixed 
light sources from causing turn-off. 

3. Time Delay:  Fifteen second minimum, to prevent false operation. 

4. Surge Protection:  Metal-oxide varistor. 

5. Mounting:  Twist lock complies with NEMA C136.10, with base-and-stem mounting or 
stem-and-swivel mounting accessories as required to direct sensor to the north sky 
exposure. 

http://www.specagent.com/LookUp/?ulid=1931&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803043&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803044&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803045&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803046&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817896&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817897&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1938&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803047&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803048&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817898&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817899&mf=04&src=wd
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D. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected 
load, complying with UL 773. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 
for intended location and application. 

2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range. 

3. Time Delay:  Thirty-second minimum, to prevent false operation. 

4. Lightning Arrester:  Air-gap type. 

5. Mounting:  Twist lock complying with NEMA C136.10, with base. 

2.3 LIGHTING CONTACTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Allen-Bradley/Rockwell Automation. 
2. ASCO Power Technologies, LP; a division of Emerson Electric Co. 
3. Eaton Corporation. 
4. General Electric Company; GE Consumer & Industrial - Electrical Distribution; Total 

Lighting Control. 
5. Square D; a brand of Schneider Electric. 

C. Description:  Electrically operated and mechanically held, combination-type lighting 
contactors with nonfused disconnect, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current). 

2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the 
point of installation. 

3. Enclosure:  Comply with NEMA 250. 

4. Provide with control and pilot devices as scheduled, matching the NEMA type specified 
for the enclosure. 

2.4 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 
AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than No. 18 AWG.  Comply with requirements in Section 260519 "Low-Voltage 
Electrical Power Conductors and Cables." 

http://www.specagent.com/LookUp/?ulid=1964&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803084&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817947&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803085&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817949&mf=04&src=wd
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C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller 
thanNo. 14 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical 
Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, 
smoke detectors, fire-suppression systems, and partition assemblies. 

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated.  Do not exceed coverage limits specified in manufacturer's written instructions. 

3.2 CONTACTOR INSTALLATION 

A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 
structure-borne vibration, unless contactors are installed in an enclosure with factory-
installed vibration isolators. 

3.3 WIRING INSTALLATION 

A. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." Minimum conduit size is 1/2 inch. 

B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions 
unless otherwise indicated. 

D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 
"Identification for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at 
each sensor. 

B. Label time switches and contactors with a unique designation. 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test:  After installing time switches and sensors, and after electrical 
circuitry has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting sensors to suit actual occupied 
conditions.  Provide up to two visits to Project during other-than-normal occupancy hours 
for this purpose. 

1. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations. 

3.7 DEMONSTRATION 

A. Coordinate demonstration of products specified in this Section with demonstration 
requirements for low-voltage, programmable lighting control systems specified in 
Section 260943 "Network Lighting Controls." 

END OF SECTION 26 0923 
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SECTION 26 2416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 
3. Load centers. 
4. Electronic-grade panelboards. 

1.3 DEFINITIONS 

A. SVR:  Suppressed voltage rating. 

B. TVSS:  Transient voltage surge suppressor. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include 
dimensions and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 

3. Detail bus configuration, current, and voltage ratings. 

4. Short-circuit current rating of panelboards and overcurrent protective devices. 

5. Include evidence of NRTL listing for series rating of installed devices. 

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 
protective devices and auxiliary components. 

7. Include wiring diagrams for power, signal, and control wiring. 

8. Include time-current coordination curves for each type and rating of overcurrent 
protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Field Quality-Control Reports: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply 
with requirements. 

B. Panelboard Schedules:  For installation in panelboards. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For panelboards and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Section 017823 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) 
Types:  Two spares for each panelboard. 

1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other 
items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction 
period. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature:  Not exceeding 23 deg F to plus 104 deg F. 
b. Altitude:  Not exceeding 6600 feet. 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary electric service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of electric 
service. 

2. Do not proceed with interruption of electric service without Owner's written permission. 

3. Comply with NFPA 70E. 

1.11 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction 
that penetrates walls or is supported by them, including electrical and other types of 
equipment, raceways, piping, encumbrances to workspace clearance requirements, and 
adjacent surfaces.  Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast 
anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are 
specified with concrete. 
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1.12 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace transient voltage suppression devices that fail in materials or workmanship within 
specified warranty period. 

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

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined 
in Section 260548 "Vibration and Seismic Controls for Electrical Systems." 

B. Enclosures:  Flush- and surface-mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover. 

4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front 
with flanges for attachment to panelboard, wall, and ceiling or floor. 

5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral 
with enclosure body.  Arrange to isolate individual panel sections. 

6. Finishes: 

a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat. 

b. Back Boxes:  Same finish as panels and trim. 

c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective 
devices and other components. 

7. Directory Card:  Inside panelboard door, mounted in transparent card holder. 

C. Incoming Mains Location:  Top and bottom. 

D. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 
conductors; bonded to box. 

3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; 
insulated from box. 
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4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed 
as suitable for nonlinear loads. 

5. Split Bus:  Vertical buses divided into individual vertical sections. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

2. Main and Neutral Lugs:  Compression type. 

3. Ground Lugs and Bus-Configured Terminators:  Compression type. 

4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  
Locate at opposite end of bus from incoming lugs or main device. 

5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  
Locate at same end of bus as incoming lugs or main device. 

6. Gutter-Tap Lugs:  Compression type suitable for use with conductor material.  Locate 
at same end of bus as incoming lugs or main device. 

7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus. 

F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or 
load centers with one or more main service disconnecting and overcurrent protective 
devices. 

G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

H. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral 
or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size 
and type of allowable upstream and branch devices, listed and labeled for series-connected 
short-circuit rating by an NRTL. 

I. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 

2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

C. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

D. Mains:  Circuit breaker or lugs only. 

http://www.specagent.com/LookUp/?ulid=2037&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817995&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817996&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803131&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817997&mf=04&src=wd
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E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

F. Contactors in Main Bus:  NEMA ICS 2, Class A, mechanically held, general-purpose 
controller, with same short-circuit interrupting rating as panelboard. 

1. Internal Control-Power Source:  Control-power transformer, with fused primary and 
secondary terminals, connected to main bus ahead of contactor connection. 

2. External Control-Power Source:  120-V branch circuit. 

G. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

H. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box 
equipped with ground and neutral terminal buses. 

2.3 LOAD CENTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

C. Load Centers:  Comply with UL 67. 

D. Mains:  Circuit breaker. 

E. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without 
disturbing adjacent units. 

F. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

C. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to 
meet available fault currents. 

http://www.specagent.com/LookUp/?ulid=2042&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817998&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817999&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803132&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818000&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2047&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818006&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818007&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803135&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818008&mf=04&src=wd
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1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, 
single-pole configuration. 

8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 

b. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor 
materials. 

c. Application Listing:  Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

D. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable 
handle. 

1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in 
Section 262813 "Fuses." 

2. Fused Switch Features and Accessories:  Standard ampere ratings and number of 
poles. 

3. Auxiliary Contacts:  One normally open and normally closed contact(s) that operate 
with switch handle operation. 

2.5 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 

B. Portable Test Set:  For testing functions of solid-state trip devices without removing from 
panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted 
or have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

C. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration 
and Seismic Controls for Electrical Systems." 

D. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

E. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

F. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

G. Install filler plates in unused spaces. 

H. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future.  Stub four 1-inch empty conduits into raised 
floor space or below slab not on grade. 

I. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 
completing load balancing. 

J. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations.  Obtain approval before installing.  Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 
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C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, 
and to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 

1. Measure as directed during period of normal system loading. 

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 
the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving 
equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load 
readings before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a 
panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this 
minimum requirement. 
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3.6 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to 
manufacturer's written instructions. 

END OF SECTION 26 2416 
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SECTION 26 2726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Weather-resistant receptacles. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

F. UTP:  Unshielded twisted pair. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
2. Cord and Plug Sets:  Match equipment requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  List of legends and description of materials and process used for 
premarking wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand (Pass & Seymour). 

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5351 (single), CR5362 (duplex). 
b. Hubbell; HBL5351 (single), HBL5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

http://www.specagent.com/LookUp/?ulid=2075&mf=04&src=wd
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2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Cooper; VGF20. 
b. Hubbell; GFR5352L. 
c. Pass & Seymour; 2095. 
d. Leviton; 7590. 

2.5 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration L5-20R, and UL 498. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Cooper; CWL520R. 
b. Hubbell; HBL2310. 
c. Leviton; 2310. 
d. Pass & Seymour; L520-R. 

2.6 PENDANT CORD-CONNECTOR DEVICES 

A. Description: 

1. Matching, locking-type plug and receptacle body connector. 
2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596. 
3. Body:  Nylon, with screw-open, cable-gripping jaws and provision for attaching external 

cable grip. 
4. External Cable Grip:  Woven wire-mesh type made of high-strength, galvanized-steel 

wire strand, matched to cable diameter, and with attachment provision designed for 
corresponding connector. 

2.7 CORD AND PLUG SETS 

A. Description: 

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating. 

3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection. 
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2.8 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Single Pole: 

1) Cooper; AH1221. 
2) Hubbell; HBL1221. 
3) Leviton; 1221-2. 
4) Pass & Seymour; CSB20AC1. 

b. Two Pole: 

5) Cooper; AH1222. 
1) Hubbell; HBL1222. 
2) Leviton; 1222-2. 
3) Pass & Seymour; CSB20AC2. 

2.9 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.04-inch- thick, brushed brass with factory polymer finish. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-
resistant thermoplastic with lockable cover. 

2.10 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless 
otherwise indicated or required by NFPA 70 or device listing. 

B. Wall Plate Color:  For plastic covers, match device color. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

http://www.specagent.com/LookUp/?ulid=2114&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2114&mf=04&src=wd
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1. Protect installed devices and their boxes.  Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, 
dust, paint, and other material that may contaminate the raceway system, conductors, 
and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  
Avoid scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in 
length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 
No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 
device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 
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2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 
blade at the top. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 

2. Verify that dimmers used for fan speed control are listed for that application. 

3. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' device listing conditions in the written instructions. 

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions 
and furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream 
receptacles is not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number.  Use hot, 
stamped, or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is 
unacceptable. 

3. Ground Impedance:  Values of up to 2 ohms are acceptable. 

4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 
breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 
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B. Wiring device will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 26 2726 
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Shunt trip switches. 
4. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated.  Include dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 

2. Current and voltage ratings. 

3. Short-circuit current ratings (interrupting and withstand, as appropriate). 

4. Detail features, characteristics, ratings, and factory settings of individual overcurrent 
protective devices, accessories, and auxiliary components. 

5. Include time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Field quality-control reports. 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply 

with requirements. 

C. Manufacturer's field service report. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 
01 Section "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and 
circuit breakers. 

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective 
device. 

1.7 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source 
from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
enclosed switches and circuit breakers, including clearances between enclosures, and 
adjacent surfaces and other items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than  0 deg F and not exceeding 104 deg F. 
2. Altitude:  Not exceeding 1200 feet. 
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1.9 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer 
than three of each size and type. 

2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements,  provide one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate  indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in 
closed position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

4. Lugs:   Compression type, suitable for number, size, and conductor material. 

5. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NON-FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

http://www.specagent.com/LookUp/?uid=123456818225&mf=04&src=wd
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B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, 
and interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Lugs:   Compression type, suitable for number, size, and conductor material. 

2.3 MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting 
for circuit-breaker frame sizes 250 A and larger. 

D. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:   Compression type, suitable for number, size, trip ratings, and conductor 

material. 

E. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole 
configurations with Class A ground-fault protection (6-mA trip). 

F. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault 
protection (30-mA trip). 

G. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 

2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material. 

3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, 
zero-sequence current transformer/sensor. 

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 

http://www.specagent.com/LookUp/?uid=123456818238&mf=04&src=wd
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6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without 
intentional time delay. 

2.4 MOLDED-CASE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements,  provide one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and short-circuit 
withstand rating equal to equivalent breaker frame size interrupting rating. 

C. Features and Accessories: 

1. Standard frame sizes and number of poles. 

2. Lugs:   Compression type, suitable for number, size, trip ratings, and conductor 
material. 

3. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, 
zero-sequence current transformer/sensor. 

2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and 
UL 50, to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the 
Work. 

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

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height 
unless otherwise indicated. 

http://www.specagent.com/LookUp/?uid=123456818241&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818242&mf=04&src=wd
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B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

C. Install fuses in fusible devices. 

D. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Refer to testing requirements specified in Division 26 Section "Common Work Results 
for Electrical." 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass 
tests and inspections. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

END OF SECTION 26 2816 
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SECTION 26 4313 -  SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL POWER 
CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes field-mounted SPD for low-voltage (120 to 600 V) power distribution and 
control equipment. 

1.3 DEFINITIONS 

A. ATS:  Acceptance Testing Specifications. 

B. VPR:  Voltage protection rating (6kV, 3000A). 

C. SPD:  Surge protective devices, both singular and plural. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Provide verification that the SPD 
complies with most recent edition of UL 1449 3rd Edition.  Include rated capacities, 
operating weights, electrical characteristics, furnished specialties, and accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For SPD devices, from manufacturer. 

B. Field quality-control reports. 

C. Warranties:  Sample of special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For SPD devices to include in emergency, operation, 
and maintenance manuals. 
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Replaceable Protection Modules:  One of each size and type installed. 

1.8 QUALITY ASSURANCE 

A. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45. 

B. Comply with NEMA LS 1. 

C. Comply with UL 1283 and UL 1449 3rd edition. 

D. Comply with NFPA 70. 

1.9 PROJECT CONDITIONS 

A. Service Conditions:  Rate SPD devices for continuous operation under the following 
conditions unless otherwise indicated: 

1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system 
operating voltage. 

2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C). 

3. Humidity:  0 to 85 percent, noncondensing. 

4. Altitude:  Less than 20,000 feet (6090 m) above sea level. 

1.10 COORDINATION 

A. Coordinate location of field-mounted SPD devices to allow adequate clearances for 
maintenance. 

1.11 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of surge suppressors that fail in materials or workmanship within 
specified warranty period. 

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

PART 2 - PRODUCTS 

2.1 SERVICE ENTRANCE SUPPRESSORS - Type 1 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Advanced Protection Technologies Inc. (APT). 
2. Current Technology Inc.; Danaher Power Solutions. 
3. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
4. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
5. Liebert Corporation; a division of Emerson Network Power. 
6. Siemens Energy & Automation, Inc. 
7. Square D; a brand of Schneider Electric. 
8. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. LED indicator lights for power and protection status. 

2. Audible alarm, with silencing switch, to indicate when protection has failed. 

3. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 
closed, for remote monitoring of protection status.  Contacts shall reverse on failure of 
any surge diversion module or on opening of any current-limiting device. 

C. Surge Protection Devices: 

1. Comply with UL 1449 3rd edition. 

2. Modular design with field-replaceable modules. 

3. Fuses, rated at 200-kA interrupting capacity. 

4. Fabrication using bolted compression lugs for internal wiring. 

5. Integral disconnect switch. 

6. Redundant suppression circuits. 

7. Redundant replaceable modules. 

8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral 
bus, and ground bus. 

9. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 

10. LED indicator lights for power and protection status. 

11. Audible alarm, with silencing switch, to indicate when protection has failed. 

12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 
closed, for remote monitoring of protection status.  Contacts shall reverse on failure of 
any surge diversion module or on opening of any current-limiting device. 

13. Four-digit transient-event counter set to totalize transient surges. 

D. Peak Single-Impulse Surge Current Rating:  160 kA per phase. 

E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in 
IEEE C62.41.2 

1. Line to Neutral:  70,000A. 
2. Line to Ground:  70,000A. 
3. Neutral to Ground:  50,000A. 

F. Nominal Discharge Current Rating:  10 kA 

 

http://www.specagent.com/LookUp/?uid=123456803234&mf=04&src=wd
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G. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V, 
208Y/120V, 600Y/347V, 3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  800V for 480Y/277V, 400V for 208Y/120V. 

2. Line to Ground:  800V for 480Y/277V, 400V for 208Y/120 V. 

3. Neutral to Ground:  800 V for 480Y/277V, 700V for 208Y/120V. 

H. Protection modes and UL 1449 VPR for 240/120 V, single-phase, 3-wire circuits shall be as 
follows: 

1. Line to Neutral:  400 V. 
2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V. 

2.2 PANELBOARD SUPPRESSORS - Type 2 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advanced Protection Technologies Inc. (APT). 
2. Current Technology Inc.; Danaher Power Solutions. 
3. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
4. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
5. Liebert Corporation; a division of Emerson Network Power. 
6. Siemens Energy & Automation, Inc. 
7. Square D; a brand of Schneider Electric. 
8. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. LED indicator lights for power and protection status. 

2. Audible alarm, with silencing switch, to indicate when protection has failed. 

3. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 
closed, for remote monitoring of protection status.  Contacts shall reverse on failure of 
any surge diversion module or on opening of any current-limiting device. 

C. Surge Protection Devices: 

1. Comply with UL 1449 3rd edition. 

2. Modular design with field-replaceable modules. 

3. Short-circuit current rating complying with UL 1449, and matching or exceeding the 
panelboard short-circuit rating and redundant suppression circuits; with individually 
fused metal-oxide varistors. 

4. Fuses, rated at 200-kA interrupting capacity. 

5. Fabrication using bolted compression lugs for internal wiring. 

6. Integral disconnect switch. 

7. Redundant suppression circuits. 

8. Redundant replaceable modules. 

9. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 

http://www.specagent.com/LookUp/?uid=123456803243&mf=04&src=wd
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10. LED indicator lights for power and protection status. 

11. Audible alarm, with silencing switch, to indicate when protection has failed. 

12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 
closed, for remote monitoring of protection status.  Contacts shall reverse on failure of 
any surge diversion module or on opening of any current-limiting device. 

13. Four-digit transient-event counter set to totalize transient surges. 

D. Peak Single-Impulse Surge Current Rating:  80 kA per phase. 

E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in 
IEEE C62.41.2: 

1. Line to Neutral:  70,000A. 
2. Line to Ground:  70,000A. 
3. Neutral to Ground:  50,000A. 

F. Protection modes and UL 1449 (3rd edition) VPR for grounded wye circuits with 
480Y/277V, 208Y/120V, 3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  800V for 480Y/277V, 400V for 208Y/120V. 
2. Line to Ground:  800V for 480Y/277V, 400V for 208Y/120V. 
3. Neutral to Ground:  800V for 480Y/277V, 400V for 208Y/120V. 

G. Protection modes and UL 1449 (3rd edition) VPR for 240/120-V, single-phase, 3-wire 
circuits shall be as follows: 

1. Line to Neutral:  400 V. 
2. Line to Ground:  400 V. 
3. Neutral to Ground: 400 V. 

2.3 ENCLOSURES 

A. NEMA 250, with type matching the enclosure of panel or device being protected. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install SPD devices at service entrance on load side, with ground lead bonded to service 
entrance ground. 

B. Install SPD devices for panelboards and auxiliary panels with conductors or buses between 
suppressor and points of attachment as short and straight as possible.  Do not exceed 
manufacturer's recommended lead length.  Do not bond neutral and ground. 

1. Provide, 30-A single pole circuit breaker as a dedicated disconnecting means for SPD 
unless otherwise indicated. 
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3.2 STARTUP SERVICE 

A. Do not energize or connect service entrance equipment to their sources until SPD devices 
are installed and connected. 

B. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD 
installed.  Disconnect before conducting insulation resistance tests, and reconnect 
immediately after the testing is over. 

3.3 DEMONSTRATION 

A. Engage a factory-authorized service representative to train / Train Owner's maintenance 
personnel to maintain SPD devices. 

END OF SECTION 26 4313 
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SECTION 26 5600 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior luminaires with lamps and ballasts. 
2. Luminaire-mounted photoelectric relays. 
3. Poles and accessories. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

F. Pole:  Luminaire support structure, including tower used for large area illumination. 

G. Standard:  Same definition as "Pole" above. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each luminaire, pole, and support component, arranged in order of 
lighting unit designation.  Include data on features, accessories, finishes, and the following: 

1. Physical description of luminaire, including materials, dimensions, effective projected 
area, and verification of indicated parameters. 

2. Details of attaching luminaires and accessories. 

3. Details of installation and construction. 

4. Luminaire materials. 

5. Photometric data based on laboratory tests of each luminaire type, complete with 
indicated lamps, ballasts, and accessories. 
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a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for remaining 
luminaires shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

6. Photoelectric relays. 

7. Ballasts, including energy-efficiency data. 

8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 

9. Materials, dimensions, and finishes of poles. 

10. Means of attaching luminaires to supports, and indication that attachment is suitable for 
components involved. 

11. Anchor bolts for poles. 

12. Manufactured pole foundations. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 

3. Design calculations, certified by a qualified professional engineer, indicating strength of 
screw foundations and soil conditions on which they are based. 

4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples:  For products designated for sample submission in the Exterior Lighting Device 
Schedule.  Each Sample shall include lamps and ballasts. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

B. Field quality-control reports. 

C. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For luminaires to include in emergency, operation, and 
maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
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1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of 
each type. 

2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each 
type and rating installed.  Furnish at least one of each type. 

3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of 
each type. 

4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at 
least one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation 
Program for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing indicated, 
that is an NRTL as defined by OSHA in 29 CFR 1910. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

D. Comply with IEEE C2, "National Electrical Safety Code." 

E. Comply with NFPA 70. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Package aluminum poles for shipping according to ASTM B 660. 

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and 
vegetation.  Support poles to prevent distortion and arrange to provide free air circulation. 

C. Handle wood poles so they will not be damaged.  Do not use pointed tools that can indent 
pole surface more than 1/4 inch deep.  Do not apply tools to section of pole to be installed 
below ground line. 

D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right 
before pole installation.  Handle poles with web fabric straps. 

E. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For 
poles with nonmetallic finishes, handle with web fabric straps. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace products that fail in materials or workmanship; that corrode; or that fade, stain, 
perforate, erode, or chalk due to effects of weather or solar radiation within specified 
warranty period.  Manufacturer may exclude lightning damage, hail damage, vandalism, 
abuse, or unauthorized repairs or alterations from special warranty coverage. 
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1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 

2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion. 

3. Warranty Period for Color Retention:  Five years from date of Substantial Completion. 

4. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in 
finish, materials, and workmanship within manufacturer's standard warranty period, but 
not less than three years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide product indicated on 
Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 
locations by an NRTL acceptable to authorities having jurisdiction. 

1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 
NEMA LE 5A. 

2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 
and NEMA LE 5A as applicable. 

3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form 
and support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 
deform in use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position.  Doors shall be removable for 
cleaning or replacing lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to 
heat, and UV radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 
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J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal 
and cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or 
support materials. 

M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," 
to remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling." 

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color:  As selected from manufacturer's standard catalog of colors. 
b. Color:  Match Architect's sample of manufacturer's standard color. 
c. Color:  As selected by Architect from manufacturer's full range. 

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax. 

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, 
integrally colored or electrolytically deposited color coating 0.018 mm or thicker) 
complying with AAMA 611. 

a. Color:  Medium bronze. 

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen 
from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 
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b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), 
base type, and nominal wattage for fluorescent and compact fluorescent 
luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 

d. Start type (preheat, rapid start, instant start) for fluorescent and compact 
fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 

f. CCT and CRI for all luminaires. 

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

A. Comply with UL 773 or UL 773A. 

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and 
factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum 
time delay.  Relay shall have directional lens in front of photocell to prevent artificial light 
sources from causing false turnoff. 

1. Relay with locking-type receptacle shall comply with ANSI C136.10. 

2. Adjustable window slide for adjusting on-off set points. 

2.4 FLUORESCENT BALLASTS AND LAMPS 

A. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 Deg F and Higher:  Electronic type rated for 0 deg F starting and 
operating temperature with indicated lamp types. 

2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with 
indicated lamp types. 

B. Ballast Characteristics: 

1. Power Factor:  90 percent, minimum. 

2. Sound Rating:  Class A. 

3. Total Harmonic Distortion Rating:  Less than 10 percent. 

4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, 
Class P, automatic-reset thermal protection. 

5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 

6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, 
Category A or better. 

C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast 
provided at temperatures 0 deg F and higher. 
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2.5 BALLASTS FOR HID LAMPS 

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without 
reduction of average lamp life.  Include the following features unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 

2. Minimum Starting Temperature:  Minus 22 deg F. 

3. Normal Ambient Operating Temperature:  104 deg F. 

4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 
ratings as recommended by ballast manufacturer. 

B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches 
quartz lamp on when fixture is initially energized and when momentary power outages 
occur.  System automatically turns quartz lamp off when HID lamp reaches approximately 
60 percent of light output. 

C. High-Pressure Sodium Ballasts:  Electromagnetic type with solid-state igniter/starter and 
capable of open-circuit operation without reduction of average lamp life.  Igniter/starter shall 
have an average life in pulsing mode of 10,000 hours at an igniter/starter-case temperature 
of 90 deg C. 

1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory 
installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 
150 W. 

a. Restrike Range:  105- to 130-V ac. 
b. Maximum Voltage:  250-V peak or 150-V ac rms. 

2. Minimum Starting Temperature:  Minus 40 deg F. 

2.6 HID LAMPS 

A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), CCT color temperature 
1900 K, and average rated life of 24,000 hours, minimum. 

1. Dual-Arc Tube Lamp:  Arranged so only one of two arc tubes is lighted at one time and, 
when power is restored after an outage, the cooler arc tube, with lower internal 
pressure, lights instantly, providing an immediate 8 to 15 percent of normal light output. 

B. Low-Pressure Sodium Lamps:  ANSI C78.43. 

C. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 
4000 K. 

D. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K. 

E. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 
4000 K. 
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PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of 
photoelectric device to prevent false operation of relay by artificial light sources, favoring a 
north orientation. 

3.2 BOLLARD LUMINAIRE INSTALLATION 

A. Align units for optimum directional alignment of light distribution. 

B. Install on concrete base with top 4 inches above finished grade or surface at bollard 
location.  Cast conduit into base, and shape base to match shape of bollard base.  Finish 
by troweling and rubbing smooth.  Concrete materials, installation, and finishing are 
specified in Section 033000 "Cast-in-Place Concrete." 

3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base with top 4 inches above finished grade or surface at luminaire 
location.  Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete 
materials, installation, and finishing are specified in Section 033000 "Cast-in-Place 
Concrete." 

3.4 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical 
Systems."  In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping 
plastic tape applied with a 50 percent overlap. 

3.5 GROUNDING 

A. Ground metal poles and support structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 

2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 
system. 
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B. Ground nonmetallic poles and support structures according to Section 260526 "Grounding 
and Bonding for Electrical Systems." 

1. Install grounding electrode for each pole. 
2. Install grounding conductor and conductor protector. 
3. Ground metallic components of pole accessories and foundations. 

3.6 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination Observations:  Verify normal operation of lighting units after installing 
luminaires and energizing circuits with normal power source. 

1. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night.  Use photometers with calibration referenced to NIST 
standards.  Comply with the following IESNA testing guide(s): 

a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting 
Installations." 

b. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations." 

c. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations." 

d. IESNA LM-64, "Photometric Measurements of Parking Areas." 

e. IESNA LM-72, "Directional Positioning of Photometric Data." 

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

END OF SECTION 26 5600 
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SECTION 31 2200 - LANDSCAPE GRADING 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

A. Section Includes: 
1. Cutting and grading of site. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
PART 1  - PRODUCTS 
 
 Not Used 
 
PART 1  - EXECUTION 
 
1.1 CUTTING AND GRADING 

A. Excavate subsoil to permit placement of structures, paving, and site improvement, and from 
areas to be regraded. 

 
B. Uniformly grade areas to smooth surface at required grades and elevations.  Adjust contours 

to eliminate water ponding and provide positive drainage.  Make grade changes gradually.  
Blend slopes into level areas. 

 
C. Leave areas to receive topsoil to depth indicated in Section 32 9200 - Turf and Grasses below 

final required grade. 
 
D. Leave areas to receive planting bed mix to a depth indicated in Section 32 9300 - Planting 

below final required grade. 
 
E. Tolerances:  Within plus or minus 1 inch of required subgrade eleveation. 
 

1.2 CLEANING 
A. Remove surplus materials and those not suitable for reuse from site. 

 
1.3 PROTECTION 

A. Protect graded areas from traffic and erosion; keep free of trash and debris. 
 
B. Repair settled, eroded, or rutted areas. 

 
END OF SECTION 31 2200 
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SECTION 31 3010 - FILL AND BACKFILL 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Filling, backfilling, and compacting for footings. 

B. Backfilling and compacting for utilities outside the building to utility main connections. 

C. Filling holes, pits, and excavations generated as a result of removal (demolition) operations. 

D. Infield Soil Mix at ball field. 

E. Topsoil placement in landscape areas. 

1.02 RELATED SECTIONS 

A. Section 31 2200 - Grading:  Site grading. 

B. Section 31 500 - Excavation:  Removal and handling of soil to be re-used. 

C. Section 32 1313 – Concrete Paving. 

1.03 UNIT PRICES 

A. See Section 01 2700 - Unit Prices, for general requirements applicable to unit prices for 
earthwork. 

B. General Fill: 
1. Measurement Method:  By the cubic yard. 
2. Includes:  Excavating existing soil, supplying fill; stockpiling, scarifying substrate surface, 

placing where required, and compacting. 

C. Structural Fill: 
1. Measurement Method:  By the cubic yard. 
2. Includes:  Excavating existing soil, supplying fill; stockpiling, scarifying substrate surface, 

placing where required, and compacting. 

1.04 REFERENCES 

A. ASTM C 33 - Standard Specifications for Concrete Aggregates; 2003. 

B. ASTM C 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates; 2005. 

C. ASTM D 448 - Standard Classification for Sizes of  Aggregate for Road and Bridge 
Construction; 2003a 

D. ASTM D 698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2000a. 

E. ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-
Cone Method; 2000. 

F. ASTM D 1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2002. 

G. ASTM D 2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the 
Rubber Balloon Method; 1994(R 2001). 

H. ASTM D 2940 - Standard Specification for Graded Aggregate Material fir Bases or Subbases for 
Highways or Airports; 2003. 

I. ASTM D 2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified 
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Soil Classification System); 2000. 

J. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils; 2000. 

1.05 DEFINITIONS 

A. Finish Grade Elevations:  Indicated on drawings. 

B. Subgrade Elevations:  As required to establish finish grade elevations. 

1.06 SUBMITTALS 

A. See Section 01 3300 - for submittal procedures. 

B. Samples:  10 lb  sample of each type of fill; submit in air-tight containers to testing laboratory or 
as required by testing laboratory. 

C. Materials Sources:  Submit name of imported materials source. 

D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials 
used. 

E. Compaction Density Test Reports. 

1.07 PROJECT CONDITIONS 

A. Provide sufficient quantities of fill if needed to supplement material obtained from the site to 
meet project schedule and requirements.  When necessary, store materials on site in advance 
of need. 

B. When fill materials need to be stored on site, locate stockpiles where designated by Owner's 
Representative. 
1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 
2. Prevent contamination. 
3. Protect stockpiles from erosion and deterioration of materials. 

C. Verify that survey bench marks and intended elevations for the Work are as indicated. 

PART 2  PRODUCTS 

2.01 FILL MATERIALS 

A. General:  Provide approved borrow soil materials from off-site when sufficient approved soil 
materials are not available from excavations. 

B. General Fill- Backfill and fill materials  ASTM D 2487 soil classification groups GW, GP, GM, 
SW, SP, and SM: free from rock or gravel larger than 2 inches in any dimension, debris, waste, 
frozen materials, vegetation and other deleterious matter and having a plasticity index (PI) of 
less than 30.  
1. Unsatisfactory soil materials include ASTM D 2487 soil classification groups GC, SC, ML, 

MH, CL, CH, OL, OH, and PT.  
2. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 

optimum moisture content at time of compaction. 

C. Structural Fill:  Subbase and base material naturally or artificially graded mixture of  natural or  
crushed gravel, crushed stone, and natural or crushed sand, ASTM D2940, with at least 95 
percent passing a 1-1/2 inch sieve and not more than 8 percent passing a No. 200 sieve. 

D. Engineered/Structural Fill:  Naturally or artificially graded mixture of  natural or  crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent passing a 
1-1/2 inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed  or uncrushed 
gravel, ASTM D 448, coarse aggregate grading size 57, with 100 percent passing a 1-1/2 inch 
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sieve and not more than 5 percent passing a number 8 sieve. 

F. Concrete for Fill:  Lean concrete. 

G. Subbase and Base Material:  Naturally or artificially graded mixture of  natural or  crushed 
gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent 
passing a 1-1/2 inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Sand - ASTM C 33; fine aggregate, natural or manufactured sand. 

I. Topsoil (stripped from site):  Topsoil stripped from site for use in landscape work shall be 
screened to remove all stone debris and undesirable matter 1/2 inch in size or greater.          

J. Topsoil (supplemental): Topsoil to be furnished, when required to supplement topsoil stripped 
from site, shall be secured from an approved off-site location.  It shall be fertile, friable, natural 
loam containing a liberal amount of humus and shall be capable of sustaining vigorous plant 
growth.  It shall be free of stone, lumps and clods of hard earth 1/2 inch diameter and greater, 
plants or their roots, sticks and other extraneous matter.  Under no circumstances will topsoil be 
accepted unless it is free of the aforementioned contaminants.  Use of non-cohesive "sandy 
loam" shall not be acceptable. 

K. Topsoil (weed free):  Landscape Soil (composted topsoil, orange sand and compost) 
manufactured by Gardenville, San Antonio, Texas  210/651-6115 or approved equal. 

L. Infield Soil Mix:  Clay and Poteet sand soil mix as manufactured by Keller Materials, San 
Antonio, Texas, 210/648-4221,or approved equal; ratio 40 (clay):60 (sand). 

M. Planting Soil Mix: Landscape Soil (composted topsoil, orange sand and compost) manufactured 
by Gardenville, San Antonio, Texas  210/651-6115 or approved equal. 

2.02 ACCESSORIES 

A. Filter Fabric:  Water pervious type, polyester non woven geotextile fabric; provide Mirafi 140n or 
approved equivalent. 

2.03 SOURCE QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis 
of soil material. 

B. Where fill materials are specified by reference to a specific standard, test and analyze samples 
for compliance before delivery to site. 

C. If tests indicate materials do not meet specified requirements, change material and retest. 

D. Provide materials of each type from same source throughout the Work. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Identify required lines, levels, contours, and datum locations. 

B. See Sections 31 2200 and 31 5000 for additional requirements. 

3.02 PREPARATION 

A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots. 

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with approved fill. 

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material. 

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation. 

3.03 FILLING 
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A. Fill to contours and elevations indicated using unfrozen materials. 

B. Fill up to subgrade elevations unless otherwise indicated. 

C. Employ a placement method that does not disturb or damage other work. 

D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, 
frozen or spongy subgrade surfaces. 

E. Maintain optimum moisture content of fill materials to attain required compaction density. 

F. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches 
compacted depth. 

G. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches 
compacted depth. 

H. Slope grade away from structures and improvements minimum 2 inches in 10 feet, unless noted 
otherwise.  Make gradual grade changes.  Blend slope into level areas.  

I. Correct areas that are over-excavated. 
1. Load-bearing foundation surfaces:  Fill with concrete. 
2. Load-bearing foundation surfaces:  Use structural fill, flush to required elevation, 

compacted to 100 percent of maximum dry density. 
3. Other areas:  Use general fill, flush to required elevation, compacted to minimum 95 

percent of maximum dry density. 

J. Compaction Density Unless Otherwise Specified or Indicated: 
1. Under paving, slabs-on-grade and similar construction; 95 percent of maximum dry 

density. 
2. At other locations:  90 percent of maximum dry density. 

K. Reshape and re-compact fills subjected to vehicular traffic. 

3.04 FILL AT SPECIFIC LOCATIONS 

A. Use general fill unless otherwise specified or indicated. 

B. Structural Fill: ROAD, PLAYGROUND SLAB, BASKETBALL COURT SLAB 
1. Use ENGINEERED / structural fill. 
2. Fill up to subgrade elevations. 
3. Maximum depth per lift:  6 inches, compacted. 
4. Compact to minimum 95 percent of maximum dry density. 

C. Pervious Structural Fill: 
1. Use granular fill. 
2. Fill up to subgrade elevations. 
3. Maximum depth per lift:  8 inches, compacted. 
4. Compact to minimum 95 percent of maximum dry density. 

D. Over Buried Drain Piping from Drinking Fountain: 
1. Bedding:  Use sand. 
2. Cover with general fill. 
3. Fill up to subgrade elevation. 
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density. 

E. Inside Planter Boxes: 
1. Use granular fill, 4 inches deep. 
2. Cover with geotextile fabric. 
3. Cover with sand, 2 inches deep. 
4. Finish with Fill Type planting soil mix, to within 2 inches of planter rim, lightly tamped. 

a. Place to minimum 24" depth unless indicated otherwise. 
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F. At Lawn Areas: 
1. Use general fill. 
2. Fill up to 6 inches below finish grade elevations. 
3. Compact to 95 percent of maximum dry density. 
4. See Section 02310 for topsoil placement. 

G. At Planting Areas Other Than Lawns: 
1. Use general fill. 
2. Fill up to 12 inches below finish grade elevations. 
3. Compact to 95 percent of maximum dry density. 
4. Finish with planting soil mix to 12" depth minimum compacted unless indicated otherwise. 

a. Compact to 80% maximum dry density. 

H. At French Drains: 
1. Use granular fill. 
2. Fill up to 6 inches below finish grade. 
3. Compact to 95 percent of maximum dry density. 

I. Under Monolithic Paving: 
1. Compact subsoil to 95 percent of its maximum dry density before placing fill. 
2. Use general fill. 
3. Fill up to subgrade elevation. 
4. Compact to 95 percent of maximum dry density. 
5. See Section 02721 for aggregate base course placed over fill. 

J. Ball Field Infield: 
1. Use infield soil. 
2. Fill to 8 inches minimum compacted depth. 
3. Compact to 95 percent of maximum dry density. 

3.05 TOLERANCES 

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations. 

B. Top Surface of Filling Under Paved Areas:  Plus or minus 1/2 inch from required elevations. 

3.06 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and 
testing. 

B. Perform compaction density testing on compacted fill in accordance with ASTM D1556 or ASTM 
D2167 

C. Evaluate results in relation to compaction curve determined by testing uncompacted material in 
accordance with ASTM D 698 ("standard Proctor"). 

D. If tests indicate work does not meet specified requirements, remove work, replace and retest. 
See Section 01 4000 for procedures. 

E. Proof roll compacted fill at surfaces that will be under slabs-on-grade, pavers, and paving. 

3.07 CLEAN-UP 

A. Leave unused materials in a neat, compact stockpile. 

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile 
area to prevent standing surface water.  Unused material may be distributed on site at approval 
of Owner's Representative. 

C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water. 

END OF SECTION 
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SECTION 31 5000 – EXCAVATION 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Excavating for footings, slabs-on-grade and site structures. 

B. Trenching for utilities outside the building to utility main connections. 

1.02 RELATED SECTIONS 

A. Section 31 2200 - Grading. 

B. Section 31 3010 - Fill and Backfill:  Fill materials, filling, and compacting. 

1.03 UNIT PRICES 

A. See Section 01 2700 - Unit Prices, for general requirements applicable to unit prices for 
excavation. 

B.   Excavating Soil Materials: 
1. Measurement method:  By the cubic foot. 
2. Includes:  Excavating to required elevations, loading and placing materials in stockpile or 

removing from site. 

C. See Section 31 3010 - Fill and Backfill, for measurement and payment provisions related to fill. 

1.04 PROJECT CONDITIONS 

A. Verify that survey bench mark and intended elevations for the Work are as indicated. 

B. Protect plants, lawns, rock outcroppings and other features to remain    

C. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and 
curbs from excavating equipment and vehicular traffic. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Identify required lines, levels, contours, and datum locations. 

B. Locate, identify, and protect utilities that remain and protect from damage. 

3.02 EXCAVATING 

A. Excavate to accommodate new structures and construction operations. 

B. Notify Landscape Architect of unexpected subsurface conditions and discontinue affected Work 
in area until notified to resume work. 

C. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored. 

D. Cut utility trenches wide enough to allow inspection of installed utilities. 

E. Hand trim excavations.  Remove loose matter. 

F. Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume.   

G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed. 
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H. Grade top perimeter of excavation to prevent surface water from draining into excavation. 

I. Remove excavated material that is unsuitable for re-use from site. 

J. Stockpile excavated material to be re-used in area designated on site in accordance with 
Section 31 2200. 

K. Remove excess excavated material from site. 

3.03 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and 
testing. 

B. Provide for visual inspection of load-bearing excavated surfaces before placement of 
foundations. 

3.04 PROTECTION 

A. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil 
stability. 

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing. 

END OF SECTION 
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SECTION 32 1313 - CONCRETE PAVING 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Concrete pedestrian paving. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. A615 - Standard Specification for Deformed Billet Steel Bars for Concrete. 
2. C33 - Standard Specification for Concrete Aggregates. 
3. C94 - Standard Specification for Ready-Mixed Concrete. 
4. C150 - Standard Specification for Portland Cement. 
5. C171 - Standard Specification for Sheet Materials for Curing Concrete. 
6. C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
7. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
8. C494 - Standard Specification for Chemical Admixtures for Concrete. 
9. C618 - Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolans for 

Use as a Mineral Admixture in Portland Cement Concrete. 
10. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete. 
11. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion 

Joint Fillers for Concrete Paving and Structural Construction. 
 

B. Concrete Reinforcing Steel Institute (CRSI) – Manual of Practice. 
 
 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Concrete Mix Designs: Include: 

a. Materials and proportions. 
b. Aggregate gradations. 
c. Water/cement ratio, design strength, slump, and air content. 
d. Type of cement and aggregates. 
e. Admixtures. 
f. Special requirements. 

 
 
1.4 QUALITY ASSURANCE 
 

A. Concrete Mix Design:  
1. ACI 301, Method 2. 
2. Free from admixtures and additives not specifically approved by stain and coloring 

admixture manufacturers. 
 

 
B. Mockup: 

1. Size: As indicated in the drawings for each concrete finish. 
2. Show: Concrete finishes, joint pattern, and joint profile. 
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3. Locate where directed.  
 

C. Installer Qualifications: Minimum 5 years documented experience in work of this section. 
 
 
1.5 DELIVERY, STORAGE AND HANDLING 
 

A. Mix and deliver concrete to project in accordance with ASTM C94. 
 

B. Schedule delivery so that continuity of any pour will not be interrupted for over 15 minutes. 
 

C. Place concrete on site within 90 minutes after proportioning materials at batch plant. 
 
1.6 GENERAL REQUIREMENTS 
 

A. All concrete work shall be true to line and grade as indicated on the drawings.  The contractor 
shall be responsible for proper drainage, without birdbaths on all concrete paved surfaces.  
Any discrepancies or omissions on drawings, or conditions on the site which prevent the 
contractor from providing proper drainage shall be brought to the attention of the Landscape 
Architect in writing for correction or relief before the work proceeds. 

 
 
PART 2  - PRODUCTS 
 
2.1 MATERIALS 
 

A. Formwork: 
1. Forms: Wood, metal, or glass fiber type that will not adversely affect surface of concrete 

and will provide specified surface finish. 
2. Form release agent: Nonstaining, wax barrier type. 

 
B. Reinforcement: 

1. Reinforcing bars:  ASTM A615, deformed, Grade 40 or 60. 
2. Dowels: ASTM A615, Grade 60 (420); deformed billet steel bars, unfinished. 
3. Dowel sleeves:  Speed dowel system, size as required for specified dowel diameter and 

length. 
4. Welded wire fabric: ASTM A185- Not Permitted 
5. Accessories: Include devices necessary for placing, spacing, supporting and fastening 

reinforcement. 
6. Tie wire: Black annealed steel, 16 gauge minimum. 

 
C. Concrete Materials: 

1. Portland cement: ASTM C150, Type I or III as applicable. 
2. Aggregates: ASTM C33, clean, hard, durable, and uncoated. 

a. Fine: Natural sand free from silt, loam, and clay. 
b. Coarse: Crushed, stone, maximum size No. 467. 
 

3. Fly ash: ASTM C618, maximum 2 percent loss on ignition. 
 

4. Admixtures: 
a. Water reducing or water reducing/set retarding: ASTM C494. 
b. Air entraining: ASTM C260. 

 
D. Curing Materials: 

1. Curing compound: ASTM C309, Type 1. 
2. Curing paper: ASTM C171, waterproof paper or polyethylene film. 
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E. Water: Clean and potable, and not detrimental to concrete. 
 

 
2.2 ACCESSORIES 
 

A. Joint Fillers: 
1. Compressible foam type, ASTM D1752, with removable strip to provide recess for joint 

sealer. 
2. Redwood Construction Heart Grade, with removable strip to provide recess for joint 

sealer. 
 

B. Joint Sealer:  As specified in Section 07 9200 Joint Sealers. 
 

C. Sandblasting Aggregate: Natural or manufactured. 
 
 
2.1 MIXES 
 

A. Proportions:  
1. Proportions of cement, aggregate, and water to attain required plasticity and 

compressive strength: In accordance with ACI 301. 
2. Add fibrous reinforcing to concrete at time concrete is batched; follow manufacturer’s 

instructions. Ensure complete distribution. 
 

B. Design concrete to yield following characteristics: 
1. Minimum 28 day compressive strength: 3000 PSI. 
2. Slump: 3 to 5 inches. 
3. Air entrainment: 4 to 6 percent. 
4. Fly ash content: Maximum 65 percent by weight of cementitious material in mix. 

 
 
PART 3  - EXECUTION 
 
3.1 CONSTRUCTION OF FORMS 
 

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads. 
 
B. Verify gradients and elevations of base are correct. 

 
 
3.2 SUB-BASE 
 

A. Prepare sub-base in accordance with Soils Engineer’s recommendations. 
 
 
3.3 CONSTRUCTION OF FORMS 
 

A. Set accurately to required grades and alignment. 
 

B. Brace to withstand loads applied during concrete placement. 
 

C. Clean contact and screed surfaces of hardened concrete and foreign materials. 
 

D. Apply form release agent to contact surfaces. 
 

E. Leave in place minimum 12 hours after completion of finishing operation. 
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CONCRETE PAVING 32 1313-4 

F. Provide expansion joints where paving abuts other construction and at maximum spacings 
indicated on Drawings. 
1. Shape joint filler to concrete cross section and fasten in place. Provide holes for dowel 

bars maximum 1/8 inch larger than bar diameter. 
2. Use removable strips to provide recess for sealant. 

 
 
3.4 INSTALLATION OF REINFORCEMENT 
 

A. Install as indicated on the drawings. 
 
B. In accordance with ACI 301 and CRSI Manual. 

 
C. Before placing, clean reinforcing of loose rust, mill scale, dirt, oil, and other materials that 

could reduce bonding. 
 
D. Install reinforcing in middle third of flatwork. 

 
E. Stop alternate bars of reinforcing steel at control joint locations. 

 
F. Provide dowels at maximum 12 inches on center at expansion joints; stop reinforcement on 

both sides of joint. 
 
 
3.5 CONCRETE PLACEMENT 
 

A. Place concrete in accordance with requirements of ACI 301. 
 

B. Avoid segregation due to rehandling or flowing.  
 

C. Do not place partially hardened, contaminated, or retempered concrete. 
 

D. Consolidate with mechanical vibrating equipment. 
 

E. Before depositing new concrete on concrete that has set, roughen and clean surface of set 
concrete. Wet surfaces just prior to placing new concrete. 

 
F. Place concrete continuously between predetermined expansion and control joints. Do not 

interrupt successive placement such that cold joints occur. 
 

G. Strike off flatwork with transverse screed, shaped to provide slope where required, guided by 
screeds or side forms. After screeding, float with longitudinal float. 

 
H. Finishes: Reference Drawings for type and location of concrete finishes       

 
I. Saw Cut Control Joints: 

1. Provide control joints at maximum spacings as indicated in the drawings.  
2. Saw joints within 24 hours after concrete is placed without damaging concrete, uniform 

and straight, to width of single blade and depth equal to one quarter of slab thickness. 
3. Extend all saw cuts to the end of each concrete panel.  Do not overlap cuts into 

adjacent concrete panels. 
 

J. Protect concrete from frost damage and rapid drying; use curing paper or curing compound 
method. 
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K. Installation Tolerances: Surfaces true to plane, in longitudinal direction to required grade, 
within plus or minus 1/4 inch in 10 feet, noncumulative.  No birdbaths or other surface 
irregularities will be permitted.  

 
 
3.6 EXPANSION JOINTS 
 

A. Fill expansion joints with joint sealer as specified in Section 07 9200-Joint Sealers. 
 
 
3.7 CLEANING AND PATCHING 
 

A. All projecting fins, bolts, wire, nails, etc., not necessary for the work shall be removed or cut 
back one (1”) inch from the surface and patched in an inconspicuous manner. 

 
B. All defects in concrete work shall be corrected, voids shall be chipped to a depth of at least 

one (1”) inch with the edges perpendicular to the surface and parallel to form markings.  
Voids, surface irregularities, or honeycombing shall be filled by patching or rubbing as 
directed by the Landscape Architect and shall be done at the contractor’s expense.  Concrete 
surfaces so repaired shall duplicate the appearance of the unpatched work.  Thoroughly 
remove residual curing membrane before any patchwork is started. 

  
C. Any defective concrete work, which after corrective patching, rubbing, etc., fails to duplicate 

the appearance of unpatched work and/or conform to the standards set forth in these 
specifications shall be removed in its entirety and replaced at no cost to the Contract. 

 
 
END OF SECTION 32 1313 
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SECTION 32 1500 - AGGREGATE BASE COURSE 
 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Aggregate base course. 

1.02 RELATED SECTIONS 

A. Section 31 2200 - Grading:  Preparation of site for base course. 

B. Section 32 3010 - Fill and Backfill:  Compacted fill under base course. 

C. Section 32 1313 – Concrete Paving. 

1.03 REFERENCES 

A. ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-
Cone Method; 2000. 

B. ASTM D 2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified 
Soil Classification System); 2000. 

C. ASTM D 3515 - Standard Specification for Hot-Mixed, Hot-Laid Bituminous paving Mixtures; 
2001. 

1.04 SUBMITTALS 

A. See Section 013 300 - for submittal procedures. 

B. Compaction Density Test Reports. 

1.05 PROJECT CONDITIONS 

A. Provide sufficient quantities of aggregate to meet project schedule and requirements.  When 
necessary, store materials on site in advance of need. 

B. When aggregate materials need to be stored on site, locate stockpiles where designated by 
Owner's Representative. 
1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 
2. Prevent contamination. 
3. Protect stockpiles from erosion and deterioration of materials. 

C. Verify that survey bench marks and intended elevations for the Work are as indicated. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Flexible Base: Refer to the City of San Antonio, Texas Department of Public Works, Standard 
specification for Public Works Construction latest revision, Item 200 Flexible Base.  Use flexible 
base with maximum aggregate size of 3/4". 

B. Pre-emergent Herbicide:  XL- 2G   manufactured by Dow Elanco or approved equal. 

C. Post Emergent Herbicide:  Round-Up or approved equal. 

2.02 SOURCE QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis 
of aggregate materials. 

B. Where aggregate materials are specified using ASTM D 2487 classification, test and analyze 
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samples for compliance before delivery to site. 

C. Provide materials of each type from same source throughout the Work. 

PART 3  EXECUTION 

3.01 EXAMINATION 

 A. Verify substrate has been inspected, gradients and elevations are correct, and is dry. 

3.02 PREPARATION 

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

B. Do not place aggregate on soft, muddy, or frozen surfaces. 

3.03 INSTALLATION 

A. Under Bituminous Concrete Paving: 
1. Place coarse aggregate to compacted thickness indicated. 
2. Compact to 95 percent of maximum dry density. 

B. Under Portland Cement Concrete Paving: 
1. Place aggregate to compacted thickness indicated.   
2. Compact to 95 percent of maximum dry density. 

C. Level and contour surfaces to elevations and gradients indicated. 

D. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction. 

E. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to 
reduce moisture content. 

F. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

G. Apply herbicide to finished surface. 

3.04 TOLERANCES 

A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge. 

B. Scheduled Compacted Thickness:  Within 1/4 inch. 

C. Variation From Design Elevation:  Within 1/4 inch. 

3.05 FIELD QUALITY CONTROL 

A. See Section 014 000 - Quality Requirements, for general requirements for field inspection and 
testing. 

B. Compaction density testing will be performed on compacted aggregate base course in 
accordance with ASTM D1556. 

C. If tests indicate work does not meet specified requirements, remove work, replace and retest. 

D. Frequency of Tests:  every 1000 square feet. 

E. Proof roll compacted aggregate at surfaces that will be under slabs-on-grade, pavers, and 
paving. 

3.06 CLEAN-UP 

A. Leave unused materials in a neat, compact stockpile. 

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile 
area to prevent standing surface water. 
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C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water. 

END OF SECTION 
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	12 9300 Site Furnishings
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Park Tables.
	2. Park Benches
	3. Shade Structure

	B. Related Sections:
	1. Division 01: Administrative, procedural, and temporary work requirements.


	1.2 SUBMITTALS
	A. Submittals for Review:
	1. Shop Drawings: Indicate locations, dimensions, attachment, and relationship to adjacent construction.
	2. Product Data: Manufacturer's descriptive data.
	3. Samples: 3 x 3 inch samples showing each color and finish.



	PART 2  - PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Site Furnishings: Refer to Drawings.

	2.2 ACCESSORIES
	A. Anchors: Type best suited to application; stainless or corrosion resistant coated steel with vandal resist heads.


	PART 3  - EXECUTION
	3.1 INSTALLATION
	A. Install furnishings in accordance with manufacturer's instructions and approved Shop Drawings.
	B. Set plumb, level, and rigid.



	260510 - Basic Rqmts for Elec
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Drawings and Specifications
	1. Division 26 specifications are written in imperative and streamlined format.  This imperative language is directed to the Contractor.  The word “shall be” shall be included by inference where a colon (:) is used within sentences and phrases.

	C. Codes and Standards
	1. Work shall comply with the local city codes and ordinances, the regulations of state authorities having lawful jurisdiction and the codes, statues and reference standards identified within these Specifications.  These Specifications shall not be co...
	2. Where Specifications require materials or equipment exceeding the minimum requirements of applicable codes and ordinances, the requirements of these Specifications shall take precedence.


	1.2 DEFINITIONS & ABBREVIATIONS
	A. DEFINITIONS
	1. Contract Documents - Drawings and the project manual, including Specifications.
	2. Install:  to set in place in position for service.
	3. Furnish: to supply.
	4. Provide: to install and furnish.
	5. City - When used in an otherwise non-specific reference anywhere in the Contract documents, City is defined to refer to the local municipal authority governing the project address or the City whose ETJ includes the project address.

	B. ABBREVIATIONS
	1. ETJ - Extra-Territorial Jurisdiction.
	2. NFPA - National Fire Protection Association
	3. NEC - National Electric Code (NFPA-70)
	4. NESC - National Electric Safety Code
	5. NECA - National Electrical Contractor's Association
	6. NETA - InterNational Electrical Testing Association
	7. NRTL - Nationally Recognized Testing Laboratory
	8. UL - Underwriters Laboratories
	9. FM - Factory Mutual


	1.3 SUMMARY ORGANIZATION
	A. PART 1 of This Section Includes:
	1. Electrical Utilities and Service
	2. Electrical equipment coordination and installation.
	3. Submittal requirements.

	B. PART 2 of This Section Includes:
	1. Substitution requirements.

	C. PART 3 of This Section Includes:
	1. Common Requirements for Electrical Installation
	2. Electric wiring of motors and equipment
	3. Vibration Isolation
	4. Quality Assurance requirements.


	1.4 Electric Utilities and Service
	A. Utilities:  The Contract Documents reflect the general location and routing of utilities required for this project.  Visit the site, and coordinate and confirm the exact requirements for electrical and telephone services.  Refer to Division 01.  El...
	1. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	a. Notify the Owner's representative no fewer than [fourteen] [14] days in advance of proposed interruption of electric service.
	b. Indicate method of providing temporary electric service.
	c. Do not proceed with interruption of electric service without the Owner's representative's written permission.

	2. Temporary Services:
	a. Provide temporary electrical service and electric power distribution and temporary lighting throughout the construction site.  Install and maintain in accordance with National Electrical Code and OSHA requirements.  Make arrangements with the servi...
	b. Existing electrical distributions systems at the site may be utilized for temporary construction power. Submit to the Owner in writing, documents identifying the locations and anticipated maximum demand at which power will be utilized, and obtain t...



	1.5 Electrical Equipment Coordination and Installation
	A. Pre-installation planning:  Coordinate arrangement, mounting, and support of electrical equipment as follows:
	1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. Provide access for disconnecting means and working space for equipment with minimum interference to adjacent equipment.
	3. The equipment shall be arranged to facilitate service, maintenance, and repair or replacement of components and equipment.
	4. Electrical equipment shall not be installed below piping or ductwork.
	5. Allow right-of-way within the plenum for building systems in the following hierarchy:
	a. Piping and ductwork installed at required slope.
	b. Busway
	c. Ductwork
	d. Cable Tray
	e. Feeder conduit
	f. Branch conduit
	g. Cabling not installed in conduit

	6. Coordination submittal requirements
	a. Provide electrical room layouts, scaled to 1/4" = 1' - 0" for all rooms or spaces containing electrical distribution equipment.  These shall be provided with the associated electrical distribution equipment submittals.
	b. Floor plans shall show dimensioned layout, required working clearances, and required area above and around switchgear where pipe and ducts are prohibited.  Show switchgear layout and relationships between components and adjacent structural and mech...



	1.6 Submittal Requirements
	A. Provide all electrical submittals at the same time.
	B. Submittals shall be provided in binders and arranged in sequence by Specification section number.  Provide submittals only for specification sections that list this requirement.
	1. Provide tabs for each section, labeled to match the associated specification.  The page after each tab section shall contain a typed list of any exceptions that the Contractor is proposing.
	2. Each page of the submittal shall be a clear copy or scan, indicating items and options proposed for use in the project with a graphical arrow.  Items included on a submittal page that are not proposed for use shall be deleted with strike-through or...

	C. Subject to the requirements in Division 1, at the Contractor's option, submittals may be provided in PDF form.
	1. All format and informational requirements for submittals in binders apply to PDF submittals.
	2. Multiple files may be submitted, however, these must be organized into a consistent format.
	3. PDF submittal shall include a table of contents with page numbers listed for the beginning of each section.
	4. Additionally, the PDF shall be formatted to include tab or chapter shortcuts, labeled with the associated specification section.  These shortcuts shall allow the reader to jump to a tab or chapter associated with beginning of each specification sec...
	5. At engineer's request, the contractor shall submit hard copy version in accordance with requirements outlined above.



	PART 2 -  PRODUCTS
	2.1 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS
	A. Materials and equipment shall conform to National Electrical Code requirements and shall be listed by Underwriters Laboratories, Inc. (UL). UL listing will be accepted as evidence that the material or equipment conform to the standards of that agen...
	B. Materials and equipment: standard catalog products of manufacturers regularly engaged in the manufacture of products conforming to these Specifications and essential duplicates of materials and equipment that have been in satisfactory use at least ...

	2.2 SUBSTITUTIONS
	A. Basis of Design - For products specified in part 2.1 of the associated specification section, as "Basis of Design", that is herein defined as the standard level of product that is required for the project.
	1. The use of term Basis of Design in these specifications is intended to allow the Contractor to propose use of non-specified manufacturer's products, provided that the proposed substitute is of equal or greater construction material, workmanship, qu...
	B. Substitutions are generally not allowed for products specified in the associated specification section when listed as "Provide products by one of the following".  If there is a concern about delivery schedules from the manufacturers listed or other...


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Install in accordance with approved equipment submittal layouts.
	B. Comply with NECA 1.
	C. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	D. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."  Coordinate location of access pa...
	E. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping.".
	F. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...

	3.2 ELECTRIC WIRING OF MOTORS AND EQUIPMENT
	A. The work of Division 26 includes:

	1. Installation and power wiring of individually mounted motor controllers furnished under other Divisions.
	2. Power wiring for individually mounted and group mounted motor controllers furnished and installed under Division 26.
	3. Power wiring of motor controllers provided integral with equipment furnished under Division 26 and other Divisions.
	4. Power and control wiring, of any voltage, of systems specified in Division 26.
	B. The work of Division 26 does not include:

	1. Control wiring associated with HVAC/EMCS control systems, including that which interfaces with fire detection and alarm systems, and motor control.
	2. Remote control devices associated with HVAC/EMCS controller systems which interface with and execute control of motor control equipment.
	3.3 VIBRATION ISOLATION
	A. Provide vibration isolation means for equipment and materials to prevent the transmission of perceptible vibration, structure borne or air borne noise. Items requiring vibration isolation  include:
	1. Switchgear, motor control centers, motor starter panelboards, motors, transformers and rotating and reciprocating equipment shall be mounted on cork, rubber or steel spring isolator units properly sized, spaced and loaded as recommended by manufact...
	2. Electrical Conduit:  Isolate from dry type transformers, rotating and reciprocating machinery using flexible conduit, 18" minimum length or 12" of flexible conduit per 1" of conduit diameter with maximum of 36”.


	3.4 QUALITY ASSURANCE
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.
	NOTES:
	1. Refer to individual specification section for additional testing requirements.

	C. Acceptance Testing Preparation:
	1. Test insulation resistance for each electrical distribution equipment bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	D. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctions on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following thermographic scan tests and inspections and prepare reports:
	b. Follow-up thermographic Scanning:  Perform an additional follow-up thermographic scan of each electrical distribution equipment 11 months after date of Substantial Completion.
	c. Instruments and Equipment:
	1) Provide a thermographic scan to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.


	4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Equipment will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports, including a certified report that identifies electrical distribution equipment included and that describes scan results.  Include notation of deficiencies detected, remedial action taken, and observations after ...



	260519 - Lw-Vltg Elec Pwr Cndctrs & Cbls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For testing agency.
	B. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100 and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	C. Copper Conductors:  Comply with NEMA WC 70.
	D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW, THHN-THWN.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN, single conductors in raceway.
	B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	E. Feeders Installed below Raised Flooring:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	H. Branch Circuits Installed below Raised Flooring:  Type THHN-THWN, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 - Grndg & Bndg for Electrcl Systms
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding systems and equipment, plus the following special applications:
	1. Ground bonding common with lightning protection system.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Test wells.
	2. Ground rods.
	3. Ground rings.
	4. Grounding arrangements and connections for separately derived systems.
	5. Grounding for sensitive electronic equipment.

	B. Qualification Data:  For qualified testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

	C. Bare Grounding Conductor and Conductor Protector for Wood Poles:
	1. No. 4 AWG minimum, soft-drawn copper.
	2. Conductor Protector:  Half-round PVC or wood molding; if wood, use pressure-treated fir, cypress, or cedar.

	D. Grounding Bus:  Provide grounding busbars of size indicated on drawings.  If not indicated, provide a predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inch...

	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel 3/4 inch by 10 feet (19 mm by 3 m) in diameter.
	B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with nonhazardous electrolytic chemical salts.
	1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches (1200 mm) long.
	2. Backfill Material:  Electrode manufacturer's recommended material.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches (600 mm) below grade.
	2. Duct-Bank Grounding Conductor:  Bury 12 inches (300 mm) above duct bank when indicated as part of duct-bank installation.

	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at leas...
	D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 2 inches (50 mm) minimum from wall, 6 inches (150 mm) above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down to specified height above floor; connect to horizontal bus.

	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.

	C. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at close...
	C. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install in accordance with details or description on drawing.  If not otherwise indicated, provide at least three rods spaced at least one-rod length from each other and located at least the same distance from other ...

	D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 inches (300 mm) deep, with cover.
	1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.


	3.4 LABELING
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for instruction signs.  The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).

	F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.
	END OF SECTION 26 0526



	260529 - Hngrs & Sppts for Elect Systms
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.8 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified together with concrete Specifications.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Section 077200 "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	5. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	6. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	3. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	4. Fitting and Accessory Materials:  Same as channels and angles.
	5. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with single-bolt conduit clamps.
	2. Provide mock-up for approval of all tree mounted raceways.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for s...
	6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 - Rcwys & Bxs for Elec Systms
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Surface raceways.
	4. Boxes, enclosures, and cabinets.
	5. Handholes and boxes for exterior underground cabling.


	1.3 DEFINITIONS
	A. ARC:  Aluminum rigid conduit.
	B. GRC:  Galvanized rigid steel conduit.
	C. IMC:  Intermediate metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment details.
	C. Samples:
	1. For raceway to be installed exposed and for each color and texture specified, 12 inches long.
	2. In lieu of sample, a mock-up of the installation will suffice.



	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Allied Tube & Conduit; a Tyco International Ltd. Co.
	3. Anamet Electrical, Inc.
	4. Electri-Flex Company.
	5. O-Z/Gedney; a brand of EGS Electrical Group.
	6. Picoma Industries, a subsidiary of Mueller Water Products, Inc.
	7. Republic Conduit.
	8. Robroy Industries.
	9. Southwire Company.
	10. Thomas & Betts Corporation.
	11. Western Tube and Conduit Corporation.
	12. Wheatland Tube Company; a division of John Maneely Company.

	B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC:  Comply with ANSI C80.1 and UL 6.
	D. ARC:  Comply with ANSI C80.5 and UL 6A.
	E. IMC:  Comply with ANSI C80.6 and UL 1242.
	F. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  0.040 inch, minimum.

	G. EMT:  Comply with ANSI C80.3 and UL 797.
	H. FMC:  Comply with UL 1;.
	I. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	J. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material:  Steel or die cast.
	b. Type:  compression.

	3. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch, with overlapping sleeves protecting threaded joints.

	K. Joint Compound for IMC, GRC, or ARC:  Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their con...

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.
	6. Condux International, Inc.
	7. Electri-Flex Company.
	8. Kraloy.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Niedax-Kleinhuis USA, Inc.
	11. RACO; a Hubbell company.
	12. Thomas & Betts Corporation.

	B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. ENT:  Comply with NEMA TC 13 and UL 1653.
	D. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	E. LFNC:  Comply with UL 1660.
	F. Rigid HDPE:  Comply with UL 651A.
	G. Continuous HDPE:  Comply with UL 651B.
	H. Coilable HDPE:  Preassembled with conductors or cables, and complying with ASTM D 3485.
	I. RTRC:  Comply with UL 1684A and NEMA TC 14.
	J. Fittings for ENT and RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.
	K. Fittings for LFNC:  Comply with UL 514B.
	L. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	M. Solvent cements and adhesive primers shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Env...

	2.3 SURFACE RACEWAYS
	A. Listing and Labeling:  Surface raceways and tele-power poles shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Mono-Systems, Inc.
	b. Panduit Corp.
	c. Wiremold / Legrand.


	C. Surface Nonmetallic Raceways:  Two- or three-piece construction, complying with UL 5A, and manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard colors.  Product shall comply with UL 94 V-0 requirements...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Hubbell Incorporated; Wiring Device-Kellems Division.
	b. Mono-Systems, Inc.
	c. Panduit Corp.
	d. Wiremold / Legrand.
	e. Those listed in 2.2A.



	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Adalet.
	2. Cooper Technologies Company; Cooper Crouse-Hinds.
	3. EGS/Appleton Electric.
	4. Erickson Electrical Equipment Company.
	5. FSR Inc.
	6. Hoffman; a Pentair company.
	7. Hubbell Incorporated; Killark Division.
	8. Kraloy.
	9. Milbank Manufacturing Co.
	10. Mono-Systems, Inc.
	11. O-Z/Gedney; a brand of EGS Electrical Group.
	12. RACO; a Hubbell Company.
	13. Robroy Industries.
	14. Spring City Electrical Manufacturing Company.
	15. Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
	16. Thomas & Betts Corporation.
	17. Wiremold / Legrand.

	B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C.
	F. Metal Floor Boxes:
	1. Material:  Cast metal.
	2. Type:  Fully adjustable.
	3. Shape:  Rectangular.
	4. Listing and Labeling:  Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	G. Nonmetallic Floor Boxes:  Nonadjustable, rectangular.
	1. Listing and Labeling:  Nonmetallic floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	H. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb.  Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	I. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	J. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	K. Device Box Dimensions:  4 inches by 2-1/8 inches by 2-1/8 inches deep.
	L. Gangable boxes are prohibited.
	M. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 3R with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Fiberglass.
	3. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel.

	N. Cabinets:
	1. NEMA 250, Type 1 and Type 3R galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation; Hubbell Power Systems.
	d. NewBasis.
	e. Oldcastle Precast, Inc.; Christy Concrete Products.
	f. Synertech Moulded Products; a division of Oldcastle Precast, Inc.
	g. Hubbell.

	3. Standard:  Comply with SCTE 77.
	4. Configuration:  Designed for flush burial with open bottom unless otherwise indicated.
	5. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	6. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	7. Cover Legend:  Molded lettering, "ELECTRIC.".
	8. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.

	C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with frame and covers of polymer concrete.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation; Hubbell Power Systems.
	d. NewBasis.
	e. Nordic Fiberglass, Inc.
	f. Oldcastle Precast, Inc.; Christy Concrete Products.
	g. Synertech Moulded Products; a division of Oldcastle Precast, Inc.
	h. Hubbell.

	3. Standard:  Comply with SCTE 77.
	4. Color of Frame and Cover:  Gray.
	5. Configuration:  Designed for flush burial with open bottom unless otherwise indicated.
	6. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	7. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	8. Cover Legend:  Molded lettering, "ELECTRIC.".
	9. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.


	2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by an independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012 and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  IMC or RNC, Type EPC-40-PVC.
	2. Concealed Conduit, Aboveground:  EMT.
	3. Underground Conduit:  RNC, Type EPC-40-PVC,.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

	B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  IMC.  Raceway locations include the following:
	a. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  IMC.
	7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manu...
	3. EMT:  Use compression, steel fittings.  Comply with NEMA FB 2.10.
	4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with NEMA FB 2.20.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	G. Install surface raceways only where indicated on Drawings.
	H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter.  Comply with NECA 102 for aluminum conduits.  Comply with NFPA 70 limitations for types of raceways allowed in spec...
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inchesof enclosures to which attached.
	I. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.  Secure raceways to reinforcement at maximum 10-footintervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.
	5. Change from ENT to IMC before rising above floor.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits t...
	O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	Q. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap underground raceways designated as spare above grade...
	S. Surface Raceways:
	1. Install surface raceway with a minimum 2-inchradius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight raceway section.  Support surface raceway according to manufacturer's written instructions.  Tape a...

	T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of...
	U. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings or boxes are between the seal and the following changes of environments.  Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	W. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F and that has straight-run length that exceeds 25 feet.  Install in each run of aboveground RMC conduit that is located where environme...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F temperature change.
	d. Attics:  135 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits.  Install fitting(s) that provide expansion and contraction for at least 0.00007...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation.  Install conduit supports to allow for expansion...

	X. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	Y. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not individually indicated, give priority to ADA requirements.  Install boxes with height measured to top of box unless otherwise indicated.
	Z. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or su...
	AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	BB. Locate boxes so that cover or plate will not span different building finishes.
	CC. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	DD. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by conduits.
	EE. Set metal floor boxes level and flush with finished floor surface.
	FF. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in nominal diameter.
	2. Install backfill as specified in Section 312000 "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through floor unless otherwise indicated.  Encase elbows for stub-up ducts throughout length of elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete for a minimum of 12 inches on each side of the coupling.
	b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches from edge of foundation or equipment base.  Install insulated grounding bushings...

	6. Warning Planks:  Bury warning planks approximately 12 inches above direct-buried conduits but a minimum of 6 inches below grade.  Align planks along centerline of conduit.
	7. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification for Electrical Systems."


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1 inch above finished grade.
	D. Install handholes with bottom below frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fitt...

	3.5 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."

	3.6 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	260543 - Undrgrnd Ducts & Rcwys for Elec Systms
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks, and in single duct runs.
	2. Handholes and boxes.
	3. Manholes.


	1.3 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Duct-bank materials, including separators and miscellaneous components.
	2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Accessories for manholes, handholes, and boxes
	4. Warning tape.
	5. Warning planks.

	B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and installation details, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Cover design.
	3. Grounding details.
	4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.


	1.5 INFORMATIONAL SUBMITTALS
	A. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.
	B. Store underground utility structures at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support precast concrete units only at designated lifting or supporting points.

	1.7 COORDINATION
	A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features....


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1.
	B. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ARNCO Corp.
	2. Beck Manufacturing.
	3. Cantex, Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. ElecSys, Inc.
	7. Electri-Flex Company.
	8. IPEX Inc.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT; a division of Cable Design Technologies.
	11. Spiraduct/AFC Cable Systems, Inc.

	B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type DB-60-PVC and Type DB-120-PVC, ASTM F 512, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	C. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape:  Underground-line warning tape specified in Division 26 Section "Identification for Electrical Systems."
	3. Concrete Warning Planks:  Nominal 12 by 24 by 3 inches in size, manufactured from 6000-psi concrete.
	a. Color:  Red dye added to concrete during batching.
	b. Mark each plank with "ELECTRIC" in 2-inch-high, 3/8-inch-deep letters.



	2.3 PRECAST CONCRETE HANDHOLES AND BOXES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.

	B. Comply with ASTM C 858 for design and manufacturing processes.
	C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole or box.
	1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	2. Frame and Cover:  Weatherproof steel frame, with steel cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	3. Frame and Cover:  Weatherproof steel frame, with hinged steel access door assembly with tamper-resistant, captive, cover-securing bolts.
	a. Cover Hinges:  Concealed, with hold-open ratchet assembly.
	b. Cover Handle:  Recessed.

	4. Frame and Cover:  Weatherproof aluminum frame with hinged aluminum access door assembly with tamper-resistant, captive, cover-securing bolts.
	a. Cover Hinges:  Concealed, with hold-open ratchet assembly.
	b. Cover Handle:  Recessed.

	5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	6. Cover Legend:  Molded lettering, "ELECTRIC Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise indicated.
	7. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as enclosure.
	a. Extension shall provide increased depth of 12 inches.
	b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure.

	8. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 6 inches from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	9. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	10. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Description:  Comply with SCTE 77.
	1. Color:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, "ELECTRIC."
	6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure, fixed installation in enclosure wall.
	7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.


	C. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or copolymer-polypropylene.  Cover shall be hot-dipped galvanized-steel diamond plate.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Carson Industries LLC.
	b. Nordic Fiberglass, Inc.
	c. PenCell Plastics.



	2.5 PRECAST MANHOLES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.

	B. Comply with ASTM C 858, with structural design loading as specified in Part 3 "Underground Enclosure Application" Article and with interlocking mating sections, complete with accessories, hardware, and features.
	1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 6 inches from interior surfaces of walls, floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of manholes to facilitate racking of cable.


	C. Concrete Knockout Panels:  1-1/2 to 2 inches thick, for future conduit entrance and sleeve for ground rod.
	D. Joint Sealant:  Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.

	2.6 CAST-IN-PLACE MANHOLES
	A. Description:  Underground utility structures, constructed in place, complete with accessories, hardware, and features.  Include concrete knockout panels for conduit entrance and sleeve for ground rod.
	B. Materials:  Comply with ASTM C 858 and with Division 03 Section "Cast-in-Place Concrete."
	C. Structural Design Loading:  As specified in Part 3 "Underground Enclosure Application" Article.

	2.7 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.
	B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or the manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data Wiring:
	1. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer concrete, SCTE 77, Tier 15 structural load rating.
	2. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Polymer concrete units, SCTE 77, Tier 8 structural load rating.
	3. Units Subject to Light-Duty Pedestrian Traffic Only:  Polymer concrete, SCTE 77, Tier 5, structurally tested according to SCTE 77 with 3000-lbf vertical loading.


	3.2 EARTHWORK
	A. Excavation and Backfill:  Comply with Division 31 Section "Earth Moving," but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.  Comply with Division 32 Section "Turf and Gr...
	D. Cut and patch existing pavement in the path of underground ducts and utility structures according to Division 01 Section "Cutting and Patching."

	3.3 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
	A. Precast Concrete Handhole Installation:
	1. Comply with ASTM C 891, unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

	B. Elevations:
	1. Install handholes with bottom below the frost line.
	2. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  Set covers of other handholes 1 inch above finished grade.
	3. Where indicated, cast handhole cover frame integrally with handhole structure.

	C. Dampproofing:  Apply dampproofing to exterior surfaces of handholes after concrete has cured at least three days.  Dampproofing materials and installation are specified in Section 071113 "Bituminous Dampproofing." After ducts have been connected an...
	D. Field-Installed Bolting Anchors in Concrete Handholes:  Do not drill deeper than 2 inches for handholes, for anchor bolts installed in the field.  Use a minimum of two anchors for each cable stanchion.
	E. Warning Sign:  Install "Confined Space Hazard" warning sign on the inside surface of each manhole cover.

	3.4 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.  Use box extension if required to match depths of ducts, and seal joint be...
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with finished grade.  Set covers of other handholes 1 inch above finished grade.
	D. Install handholes and boxes with bottom below the frost line.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations ...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground ducts and utility structures.
	2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are indicated, remove obstructions and retest.
	3. Test handhole grounding to ensure electrical continuity of grounding and bonding connections.  Measure and report ground resistance as specified in Division 26 Section "Grounding and Bonding for Electrical Systems."

	B. Correct deficiencies and retest as specified above to demonstrate compliance.

	3.7 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump.  Remove foreign material.



	260553 - ID for Elec Systms
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Colors for Raceways Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- high letters on 20-inch centers.

	D. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place...
	G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch- wide black stripes on 10-inch centers diagonally over orange background that extends full length of raceway or duct and is 12 inches wide.  Stop stripes at legends.
	H. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.

	2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.3 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

	2.4 FLOOR MARKING TAPE
	A. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear vinyl overlay.

	2.5 UNDERGROUND-LINE WARNING TAPE
	A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape.
	1. Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick.
	2. Compounded for permanent direct-burial service.
	3. Embedded continuous metallic strip or core.
	4. Printed legend shall indicate type of underground line.


	2.6 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."


	2.7 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.8 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 inch.

	2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trenc...
	J. Painted Identification:  Comply with requirements in painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil 4-inch- wide black stripes on 10-inch centers over orange background that extends full length of raceway or duct and is 12 inches wide.  Stencil legend "DANGER CON...
	1. Floor surface directly above conduits running beneath and within 12 inches of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive vinyl labels.  Install labels at 10-foot maximum intervals.
	C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install labels at 10-foot maximum intervals.
	D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	1. Emergency Power.
	2. Power.
	3. UPS.

	E. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase Identification, 600 V or Less:  Use colors listed below for ungrounded service feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Colors for 480/277-V Circuits:
	1) Phase A:  Brown.
	2) Phase B:  Orange.
	3) Phase C:  Yellow.

	d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...


	F. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	G. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.
	H. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.




	260923 - Lghtg Cntrl Dvcs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Photoelectric switches.
	3. Lighting contactors.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show installation details for occupancy and light-level sensors.
	1. Interconnection diagrams showing field-installed wiring.
	2. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For each type of lighting control device to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 TIME SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cooper Industries, Inc.
	2. Intermatic, Inc.
	3. Invensys Controls.
	4. Leviton Mfg. Company Inc.
	5. NSi Industries LLC; TORK Products.
	6. Tyco Electronics; ALR Brand.

	C. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; complying with UL 917.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Contact Configuration:  SPST DPST.
	3. Contact Rating:  30-A inductive or resistive, 240-V ac.
	4. Programs:  3 channels; each channel is individually programmable with eight on-off set points on a 24-hour schedule.
	5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
	6. Astronomic Time:  All channels.
	7. Automatic daylight savings time changeover.
	8. Battery Backup:  Not less than seven days reserve, to maintain schedules and time clock.


	2.2 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cooper Industries, Inc.
	2. Intermatic, Inc.
	3. NSi Industries LLC; TORK Products.
	4. Tyco Electronics; ALR Brand.

	C. Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within that range, and a directional lens in front of the photocell to prevent fixed light sources from causing turn-off.
	3. Time Delay:  Fifteen second minimum, to prevent false operation.
	4. Surge Protection:  Metal-oxide varistor.
	5. Mounting:  Twist lock complies with NEMA C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.

	D. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate connected load, complying with UL 773.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within that range.
	3. Time Delay:  Thirty-second minimum, to prevent false operation.
	4. Lightning Arrester:  Air-gap type.
	5. Mounting:  Twist lock complying with NEMA C136.10, with base.


	2.3 LIGHTING CONTACTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Allen-Bradley/Rockwell Automation.
	2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
	3. Eaton Corporation.
	4. General Electric Company; GE Consumer & Industrial - Electrical Distribution; Total Lighting Control.
	5. Square D; a brand of Schneider Electric.

	C. Description:  Electrically operated and mechanically held, combination-type lighting contactors with nonfused disconnect, complying with NEMA ICS 2 and UL 508.
	1. Current Rating for Switching:  Listing or rating consistent with type of load served, including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less total harmonic distortion of normal load current).
	2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current at the point of installation.
	3. Enclosure:  Comply with NEMA 250.
	4. Provide with control and pilot devices as scheduled, matching the NEMA type specified for the enclosure.


	2.4 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller thanNo. 14 AWG.  Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 CONTACTOR INSTALLATION
	A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.3 WIRING INSTALLATION
	A. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test:  After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	B. Lighting control devices will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal occupancy...
	1. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.


	3.7 DEMONSTRATION
	A. Coordinate demonstration of products specified in this Section with demonstration requirements for low-voltage, programmable lighting control systems specified in Section 260943 "Network Lighting Controls."



	262416 - Pnlbrds
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.
	3. Load centers.
	4. Electronic-grade panelboards.


	1.3 DEFINITIONS
	A. SVR:  Suppressed voltage rating.
	B. TVSS:  Transient voltage surge suppressor.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.  Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	B. Panelboard Schedules:  For installation in panelboards.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  Two spares for each panelboard.


	1.8 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature:  Not exceeding 23 deg F to plus 104 deg F.
	b. Altitude:  Not exceeding 6600 feet.


	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet.

	C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner no fewer than two days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.
	3. Comply with NFPA 70E.


	1.11 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified with concrete.

	1.12 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	B. Enclosures:  Flush- and surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Outdoor Locations:  NEMA 250, Type 3R.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.
	6. Finishes:
	a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Same finish as panels and trim.
	c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other components.

	7. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	C. Incoming Mains Location:  Top and bottom.
	D. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated from box.
	4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
	5. Split Bus:  Vertical buses divided into individual vertical sections.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Compression type.
	3. Ground Lugs and Bus-Configured Terminators:  Compression type.
	4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	6. Gutter-Tap Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

	F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.
	G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	H. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of allowable upstream and branch devices, listed and labeled ...
	I. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	D. Mains:  Circuit breaker or lugs only.
	E. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	F. Contactors in Main Bus:  NEMA ICS 2, Class A, mechanically held, general-purpose controller, with same short-circuit interrupting rating as panelboard.
	1. Internal Control-Power Source:  Control-power transformer, with fused primary and secondary terminals, connected to main bus ahead of contactor connection.
	2. External Control-Power Source:  120-V branch circuit.

	G. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	H. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	2.3 LOAD CENTERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Load Centers:  Comply with UL 67.
	D. Mains:  Circuit breaker.
	E. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without disturbing adjacent units.
	F. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	C. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and I2t response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.


	D. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in Section 262813 "Fuses."
	2. Fused Switch Features and Accessories:  Standard ampere ratings and number of poles.
	3. Auxiliary Contacts:  One normally open and normally closed contact(s) that operate with switch handle operation.


	2.5 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	D. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	E. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	F. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	G. Install filler plates in unused spaces.
	H. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch empty conduits into raised floor space or below slab not on grade.
	I. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	J. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are...
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.


	3.6 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.
	END OF SECTION 26 2416



	262726 - Wirng Dvcs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Weather-resistant receptacles.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	2. Cord and Plug Sets:  Match equipment requirements.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand (Pass & Seymour).

	B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), CR5362 (duplex).
	b. Hubbell; HBL5351 (single), HBL5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5361 (single), 5362 (duplex).



	2.4 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade, feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; VGF20.
	b. Hubbell; GFR5352L.
	c. Pass & Seymour; 2095.
	d. Leviton; 7590.



	2.5 TWIST-LOCKING RECEPTACLES
	A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; CWL520R.
	b. Hubbell; HBL2310.
	c. Leviton; 2310.
	d. Pass & Seymour; L520-R.



	2.6 PENDANT CORD-CONNECTOR DEVICES
	A. Description:
	1. Matching, locking-type plug and receptacle body connector.
	2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
	3. Body:  Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable grip.
	4. External Cable Grip:  Woven wire-mesh type made of high-strength, galvanized-steel wire strand, matched to cable diameter, and with attachment provision designed for corresponding connector.


	2.7 CORD AND PLUG SETS
	A. Description:
	1. Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.
	3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.8 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Single Pole:
	1) Cooper; AH1221.
	2) Hubbell; HBL1221.
	3) Leviton; 1221-2.
	4) Pass & Seymour; CSB20AC1.

	b. Two Pole:
	5) Cooper; AH1222.
	1) Hubbell; HBL1222.
	2) Leviton; 1222-2.
	3) Pass & Seymour; CSB20AC2.




	2.9 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  0.04-inch- thick, brushed brass with factory polymer finish.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-resistant thermoplastic with lockable cover.

	2.10 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.

	B. Wall Plate Color:  For plastic covers, match device color.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.
	2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the top.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	1. Install dimmers within terms of their listing.
	2. Verify that dimmers used for fan speed control are listed for that application.
	3. Install unshared neutral conductors on line and load side of dimmers according to manufacturers' device listing conditions in the written instructions.

	H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.
	I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units and ...

	B. Wiring device will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.



	262816 - Enclsd Swtchs & Crct Brkrs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Shunt trip switches.
	4. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	5. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	C. Manufacturer's field service report.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.7 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than  0 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 1200 feet.


	1.9 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers:  Two for each size and type.



	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  provide one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate  indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover i...
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Lugs:   Compression type, suitable for number, size, and conductor material.
	5. Service-Rated Switches:  Labeled for use as service equipment.


	2.2 NON-FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Lugs:   Compression type, suitable for number, size, and conductor material.


	2.3 MOLDED-CASE CIRCUIT BREAKERS
	A. Manufacturers:  Subject to compliance with requirements, provide one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:   Compression type, suitable for number, size, trip ratings, and conductor material.

	E. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	F. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault protection (30-mA trip).
	G. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
	4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three...
	5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without intentional time delay.


	2.4 MOLDED-CASE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  provide one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.
	C. Features and Accessories:
	1. Standard frame sizes and number of poles.
	2. Lugs:   Compression type, suitable for number, size, trip ratings, and conductor material.
	3. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase...


	2.5 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in fusible devices.
	D. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Refer to testing requirements specified in Division 26 Section "Common Work Results for Electrical."

	D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.



	264313 - Surge Protective Devices ofr Low-Vltg Elec Pwr Circuits
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted SPD for low-voltage (120 to 600 V) power distribution and control equipment.

	1.3 DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. VPR:  Voltage protection rating (6kV, 3000A).
	C. SPD:  Surge protective devices, both singular and plural.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Provide verification that the SPD complies with most recent edition of UL 1449 3rd Edition.  Include rated capacities, operating weights, electrical characteristics, furnished specialties, and acc...

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For SPD devices, from manufacturer.
	B. Field quality-control reports.
	C. Warranties:  Sample of special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For SPD devices to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Replaceable Protection Modules:  One of each size and type installed.


	1.8 QUALITY ASSURANCE
	A. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.
	B. Comply with NEMA LS 1.
	C. Comply with UL 1283 and UL 1449 3rd edition.
	D. Comply with NFPA 70.

	1.9 PROJECT CONDITIONS
	A. Service Conditions:  Rate SPD devices for continuous operation under the following conditions unless otherwise indicated:
	1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system operating voltage.
	2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C).
	3. Humidity:  0 to 85 percent, noncondensing.
	4. Altitude:  Less than 20,000 feet (6090 m) above sea level.


	1.10 COORDINATION
	A. Coordinate location of field-mounted SPD devices to allow adequate clearances for maintenance.

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SERVICE ENTRANCE SUPPRESSORS - Type 1
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Advanced Protection Technologies Inc. (APT).
	2. Current Technology Inc.; Danaher Power Solutions.
	3. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	4. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	5. Liebert Corporation; a division of Emerson Network Power.
	6. Siemens Energy & Automation, Inc.
	7. Square D; a brand of Schneider Electric.
	8. Surge Suppression Incorporated.

	B. Surge Protection Devices:
	1. LED indicator lights for power and protection status.
	2. Audible alarm, with silencing switch, to indicate when protection has failed.
	3. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.

	C. Surge Protection Devices:
	1. Comply with UL 1449 3rd edition.
	2. Modular design with field-replaceable modules.
	3. Fuses, rated at 200-kA interrupting capacity.
	4. Fabrication using bolted compression lugs for internal wiring.
	5. Integral disconnect switch.
	6. Redundant suppression circuits.
	7. Redundant replaceable modules.
	8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, and ground bus.
	9. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	10. LED indicator lights for power and protection status.
	11. Audible alarm, with silencing switch, to indicate when protection has failed.
	12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.
	13. Four-digit transient-event counter set to totalize transient surges.

	D. Peak Single-Impulse Surge Current Rating:  160 kA per phase.
	E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2
	1. Line to Neutral:  70,000A.
	2. Line to Ground:  70,000A.
	3. Neutral to Ground:  50,000A.

	F. Nominal Discharge Current Rating:  10 kA
	G. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V, 208Y/120V, 600Y/347V, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral:  800V for 480Y/277V, 400V for 208Y/120V.
	2. Line to Ground:  800V for 480Y/277V, 400V for 208Y/120 V.
	3. Neutral to Ground:  800 V for 480Y/277V, 700V for 208Y/120V.

	H. Protection modes and UL 1449 VPR for 240/120 V, single-phase, 3-wire circuits shall be as follows:
	1. Line to Neutral:  400 V.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.


	2.2 PANELBOARD SUPPRESSORS - Type 2
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Advanced Protection Technologies Inc. (APT).
	2. Current Technology Inc.; Danaher Power Solutions.
	3. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	4. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	5. Liebert Corporation; a division of Emerson Network Power.
	6. Siemens Energy & Automation, Inc.
	7. Square D; a brand of Schneider Electric.
	8. Surge Suppression Incorporated.

	B. Surge Protection Devices:
	1. LED indicator lights for power and protection status.
	2. Audible alarm, with silencing switch, to indicate when protection has failed.
	3. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.

	C. Surge Protection Devices:
	1. Comply with UL 1449 3rd edition.
	2. Modular design with field-replaceable modules.
	3. Short-circuit current rating complying with UL 1449, and matching or exceeding the panelboard short-circuit rating and redundant suppression circuits; with individually fused metal-oxide varistors.
	4. Fuses, rated at 200-kA interrupting capacity.
	5. Fabrication using bolted compression lugs for internal wiring.
	6. Integral disconnect switch.
	7. Redundant suppression circuits.
	8. Redundant replaceable modules.
	9. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	10. LED indicator lights for power and protection status.
	11. Audible alarm, with silencing switch, to indicate when protection has failed.
	12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.
	13. Four-digit transient-event counter set to totalize transient surges.

	D. Peak Single-Impulse Surge Current Rating:  80 kA per phase.
	E. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2:
	1. Line to Neutral:  70,000A.
	2. Line to Ground:  70,000A.
	3. Neutral to Ground:  50,000A.

	F. Protection modes and UL 1449 (3rd edition) VPR for grounded wye circuits with 480Y/277V, 208Y/120V, 3-phase, 4-wire circuits shall be as follows:
	1. Line to Neutral:  800V for 480Y/277V, 400V for 208Y/120V.
	2. Line to Ground:  800V for 480Y/277V, 400V for 208Y/120V.
	3. Neutral to Ground:  800V for 480Y/277V, 400V for 208Y/120V.

	G. Protection modes and UL 1449 (3rd edition) VPR for 240/120-V, single-phase, 3-wire circuits shall be as follows:
	1. Line to Neutral:  400 V.
	2. Line to Ground:  400 V.
	3. Neutral to Ground: 400 V.


	2.3 ENCLOSURES
	A. NEMA 250, with type matching the enclosure of panel or device being protected.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install SPD devices at service entrance on load side, with ground lead bonded to service entrance ground.
	B. Install SPD devices for panelboards and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead length.  Do not bond neutral and ground.
	1. Provide, 30-A single pole circuit breaker as a dedicated disconnecting means for SPD unless otherwise indicated.


	3.2 STARTUP SERVICE
	A. Do not energize or connect service entrance equipment to their sources until SPD devices are installed and connected.
	B. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately after the testing is over.

	3.3 DEMONSTRATION
	A. Engage a factory-authorized service representative to train / Train Owner's maintenance personnel to maintain SPD devices.



	265600 - Ext Lghtg 08.13
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior luminaires with lamps and ballasts.
	2. Luminaire-mounted photoelectric relays.
	3. Poles and accessories.


	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color-rendering index.
	C. HID:  High-intensity discharge.
	D. LER:  Luminaire efficacy rating.
	E. Luminaire:  Complete lighting fixture, including ballast housing if provided.
	F. Pole:  Luminaire support structure, including tower used for large area illumination.
	G. Standard:  Same definition as "Pole" above.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
	2. Details of attaching luminaires and accessories.
	3. Details of installation and construction.
	4. Luminaire materials.
	5. Photometric data based on laboratory tests of each luminaire type, complete with indicated lamps, ballasts, and accessories.
	a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining luminaires shall be certified by manufacturer.
	b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

	6. Photoelectric relays.
	7. Ballasts, including energy-efficiency data.
	8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data.
	9. Materials, dimensions, and finishes of poles.
	10. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.
	11. Anchor bolts for poles.
	12. Manufactured pole foundations.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Anchor-bolt templates keyed to specific poles and certified by manufacturer.
	3. Design calculations, certified by a qualified professional engineer, indicating strength of screw foundations and soil conditions on which they are based.
	4. Wiring Diagrams:  For power, signal, and control wiring.

	C. Samples:  For products designated for sample submission in the Exterior Lighting Device Schedule.  Each Sample shall include lamps and ballasts.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures.
	B. Field quality-control reports.
	C. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For luminaires to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of each type.
	4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish at least one of each type.


	1.8 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with IEEE C2, "National Electrical Safety Code."
	E. Comply with NFPA 70.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Package aluminum poles for shipping according to ASTM B 660.
	B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.  Support poles to prevent distortion and arrange to provide free air circulation.
	C. Handle wood poles so they will not be damaged.  Do not use pointed tools that can indent pole surface more than 1/4 inch deep.  Do not apply tools to section of pole to be installed below ground line.
	D. Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before pole installation.  Handle poles with web fabric straps.
	E. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.

	1.10 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to effects of weather or solar radia...
	1. Warranty Period for Luminaires:  Five years from date of Substantial Completion.
	2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion.
	3. Warranty Period for Color Retention:  Five years from date of Substantial Completion.
	4. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in finish, materials, and workmanship within manufacturer's standard warranty period, but not less than three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide product indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LUMINAIRES
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to NEMA LE 5A.
	2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B.

	B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind welds and polish surfaces to a smooth, even finish.  Remove mill scale and r...
	2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
	a. Color:  As selected from manufacturer's standard catalog of colors.
	b. Color:  Match Architect's sample of manufacturer's standard color.
	c. Color:  As selected by Architect from manufacturer's full range.


	N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) c...
	a. Color:  Medium bronze.


	O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp and ballast characteristics:
	a. "USES ONLY" and include specific lamp type.
	b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
	c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.
	d. Start type (preheat, rapid start, instant start) for fluorescent and compact fluorescent luminaires.
	e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
	f. CCT and CRI for all luminaires.



	2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS
	A. Comply with UL 773 or UL 773A.
	B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay.  Relay shall have directional lens in front of phot...
	1. Relay with locking-type receptacle shall comply with ANSI C136.10.
	2. Adjustable window slide for adjusting on-off set points.


	2.4 FLUORESCENT BALLASTS AND LAMPS
	A. Ballasts for Low-Temperature Environments:
	1. Temperatures 0 Deg F and Higher:  Electronic type rated for 0 deg F starting and operating temperature with indicated lamp types.
	2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with indicated lamp types.

	B. Ballast Characteristics:
	1. Power Factor:  90 percent, minimum.
	2. Sound Rating:  Class A.
	3. Total Harmonic Distortion Rating:  Less than 10 percent.
	4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.
	5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.
	6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

	C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast provided at temperatures 0 deg F and higher.

	2.5 BALLASTS FOR HID LAMPS
	A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life.  Include the following features unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  Minus 22 deg F.
	3. Normal Ambient Operating Temperature:  104 deg F.
	4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current ratings as recommended by ballast manufacturer.

	B. Auxiliary, Instant-On, Quartz System:  Factory-installed feature automatically switches quartz lamp on when fixture is initially energized and when momentary power outages occur.  System automatically turns quartz lamp off when HID lamp reaches app...
	C. High-Pressure Sodium Ballasts:  Electromagnetic type with solid-state igniter/starter and capable of open-circuit operation without reduction of average lamp life.  Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an ig...
	1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.
	a. Restrike Range:  105- to 130-V ac.
	b. Maximum Voltage:  250-V peak or 150-V ac rms.

	2. Minimum Starting Temperature:  Minus 40 deg F.


	2.6 HID LAMPS
	A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), CCT color temperature 1900 K, and average rated life of 24,000 hours, minimum.
	1. Dual-Arc Tube Lamp:  Arranged so only one of two arc tubes is lighted at one time and, when power is restored after an outage, the cooler arc tube, with lower internal pressure, lights instantly, providing an immediate 8 to 15 percent of normal lig...

	B. Low-Pressure Sodium Lamps:  ANSI C78.43.
	C. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K.
	D. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K.
	E. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 4000 K.


	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Install lamps in each luminaire.
	B. Fasten luminaire to indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources, favoring a north orientation.

	3.2 BOLLARD LUMINAIRE INSTALLATION
	A. Align units for optimum directional alignment of light distribution.
	B. Install on concrete base with top 4 inches above finished grade or surface at bollard location.  Cast conduit into base, and shape base to match shape of bollard base.  Finish by troweling and rubbing smooth.  Concrete materials, installation, and ...

	3.3 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES
	A. Install on concrete base with top 4 inches above finished grade or surface at luminaire location.  Cast conduit into base, and finish by troweling and rubbing smooth.  Concrete materials, installation, and finishing are specified in Section 033000 ...

	3.4 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits:  Comply with Section 260533 "Raceways and Boxes for Electrical Systems."  In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.5 GROUNDING
	A. Ground metal poles and support structures according to Section 260526 "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole unless otherwise indicated.
	2. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

	B. Ground nonmetallic poles and support structures according to Section 260526 "Grounding and Bonding for Electrical Systems."
	1. Install grounding electrode for each pole.
	2. Install grounding conductor and conductor protector.
	3. Ground metallic components of pole accessories and foundations.


	3.6 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
	1. Verify operation of photoelectric controls.

	C. Illumination Tests:
	1. Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  Comply with the following IESNA testing guide(s):
	a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting Installations."
	b. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."
	c. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."
	d. IESNA LM-64, "Photometric Measurements of Parking Areas."
	e. IESNA LM-72, "Directional Positioning of Photometric Data."


	D. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.



	31 2200 Grading
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cutting and grading of site.

	B. Related Sections:
	1. Division 01: Administrative, procedural, and temporary work requirements.



	PART 1  - PRODUCTS
	Not Used
	PART 1  - EXECUTION
	1.1 CUTTING AND GRADING
	A. Excavate subsoil to permit placement of structures, paving, and site improvement, and from areas to be regraded.
	B. Uniformly grade areas to smooth surface at required grades and elevations.  Adjust contours to eliminate water ponding and provide positive drainage.  Make grade changes gradually.  Blend slopes into level areas.
	C. Leave areas to receive topsoil to depth indicated in Section 32 9200 - Turf and Grasses below final required grade.
	D. Leave areas to receive planting bed mix to a depth indicated in Section 32 9300 - Planting below final required grade.
	E. Tolerances:  Within plus or minus 1 inch of required subgrade eleveation.

	1.2 CLEANING
	A. Remove surplus materials and those not suitable for reuse from site.

	1.3 PROTECTION
	A. Protect graded areas from traffic and erosion; keep free of trash and debris.
	B. Repair settled, eroded, or rutted areas.



	31 3010 Fill and Backfill
	31 5000 Excavation
	32 1313 Concrete Paving
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Concrete pedestrian paving.

	B. Related Sections:
	1. Division 01: Administrative, procedural, and temporary work requirements.


	1.2 REFERENCES
	A. ASTM International (ASTM):
	1. A615 - Standard Specification for Deformed Billet Steel Bars for Concrete.
	2. C33 - Standard Specification for Concrete Aggregates.
	3. C94 - Standard Specification for Ready-Mixed Concrete.
	4. C150 - Standard Specification for Portland Cement.
	5. C171 - Standard Specification for Sheet Materials for Curing Concrete.
	6. C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
	7. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	8. C494 - Standard Specification for Chemical Admixtures for Concrete.
	9. C618 - Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolans for Use as a Mineral Admixture in Portland Cement Concrete.
	10. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete.
	11. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction.

	B. Concrete Reinforcing Steel Institute (CRSI) – Manual of Practice.

	1.3 SUBMITTALS
	A. Submittals for Review:
	1. Concrete Mix Designs: Include:
	a. Materials and proportions.
	b. Aggregate gradations.
	c. Water/cement ratio, design strength, slump, and air content.
	d. Type of cement and aggregates.
	e. Admixtures.
	f. Special requirements.



	1.4 QUALITY ASSURANCE
	A. Concrete Mix Design:
	1. ACI 301, Method 2.
	2. Free from admixtures and additives not specifically approved by stain and coloring admixture manufacturers.

	B. Mockup:
	1. Size: As indicated in the drawings for each concrete finish.
	2. Show: Concrete finishes, joint pattern, and joint profile.
	3. Locate where directed.

	C. Installer Qualifications: Minimum 5 years documented experience in work of this section.

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Mix and deliver concrete to project in accordance with ASTM C94.
	B. Schedule delivery so that continuity of any pour will not be interrupted for over 15 minutes.
	C. Place concrete on site within 90 minutes after proportioning materials at batch plant.

	1.6 GENERAL REQUIREMENTS
	A. All concrete work shall be true to line and grade as indicated on the drawings.  The contractor shall be responsible for proper drainage, without birdbaths on all concrete paved surfaces.  Any discrepancies or omissions on drawings, or conditions o...


	PART 2  - PRODUCTS
	2.1 MATERIALS
	A. Formwork:
	1. Forms: Wood, metal, or glass fiber type that will not adversely affect surface of concrete and will provide specified surface finish.
	2. Form release agent: Nonstaining, wax barrier type.

	B. Reinforcement:
	1. Reinforcing bars:  ASTM A615, deformed, Grade 40 or 60.
	2. Dowels: ASTM A615, Grade 60 (420); deformed billet steel bars, unfinished.
	3. Dowel sleeves:  Speed dowel system, size as required for specified dowel diameter and length.
	4. Welded wire fabric: ASTM A185- Not Permitted
	5. Accessories: Include devices necessary for placing, spacing, supporting and fastening reinforcement.
	6. Tie wire: Black annealed steel, 16 gauge minimum.

	C. Concrete Materials:
	1. Portland cement: ASTM C150, Type I or III as applicable.
	2. Aggregates: ASTM C33, clean, hard, durable, and uncoated.
	a. Fine: Natural sand free from silt, loam, and clay.
	b. Coarse: Crushed, stone, maximum size No. 467.

	3. Fly ash: ASTM C618, maximum 2 percent loss on ignition.
	4. Admixtures:
	a. Water reducing or water reducing/set retarding: ASTM C494.
	b. Air entraining: ASTM C260.


	D. Curing Materials:
	1. Curing compound: ASTM C309, Type 1.
	2. Curing paper: ASTM C171, waterproof paper or polyethylene film.

	E. Water: Clean and potable, and not detrimental to concrete.

	2.2 ACCESSORIES
	A. Joint Fillers:
	1. Compressible foam type, ASTM D1752, with removable strip to provide recess for joint sealer.
	2. Redwood Construction Heart Grade, with removable strip to provide recess for joint sealer.

	B. Joint Sealer:  As specified in Section 07 9200 Joint Sealers.
	C. Sandblasting Aggregate: Natural or manufactured.

	2.1 MIXES
	A. Proportions:
	1. Proportions of cement, aggregate, and water to attain required plasticity and compressive strength: In accordance with ACI 301.
	2. Add fibrous reinforcing to concrete at time concrete is batched; follow manufacturer’s instructions. Ensure complete distribution.

	B. Design concrete to yield following characteristics:
	1. Minimum 28 day compressive strength: 3000 PSI.
	2. Slump: 3 to 5 inches.
	3. Air entrainment: 4 to 6 percent.
	4. Fly ash content: Maximum 65 percent by weight of cementitious material in mix.



	PART 3  - EXECUTION
	3.1 CONSTRUCTION OF FORMS
	A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
	B. Verify gradients and elevations of base are correct.

	3.2 SUB-BASE
	A. Prepare sub-base in accordance with Soils Engineer’s recommendations.

	3.3 CONSTRUCTION OF FORMS
	A. Set accurately to required grades and alignment.
	B. Brace to withstand loads applied during concrete placement.
	C. Clean contact and screed surfaces of hardened concrete and foreign materials.
	D. Apply form release agent to contact surfaces.
	E. Leave in place minimum 12 hours after completion of finishing operation.
	F. Provide expansion joints where paving abuts other construction and at maximum spacings indicated on Drawings.
	1. Shape joint filler to concrete cross section and fasten in place. Provide holes for dowel bars maximum 1/8 inch larger than bar diameter.
	2. Use removable strips to provide recess for sealant.


	3.4 INSTALLATION OF REINFORCEMENT
	A. Install as indicated on the drawings.
	B. In accordance with ACI 301 and CRSI Manual.
	C. Before placing, clean reinforcing of loose rust, mill scale, dirt, oil, and other materials that could reduce bonding.
	D. Install reinforcing in middle third of flatwork.
	E. Stop alternate bars of reinforcing steel at control joint locations.
	F. Provide dowels at maximum 12 inches on center at expansion joints; stop reinforcement on both sides of joint.

	3.5 CONCRETE PLACEMENT
	A. Place concrete in accordance with requirements of ACI 301.
	B. Avoid segregation due to rehandling or flowing.
	C. Do not place partially hardened, contaminated, or retempered concrete.
	D. Consolidate with mechanical vibrating equipment.
	E. Before depositing new concrete on concrete that has set, roughen and clean surface of set concrete. Wet surfaces just prior to placing new concrete.
	F. Place concrete continuously between predetermined expansion and control joints. Do not interrupt successive placement such that cold joints occur.
	G. Strike off flatwork with transverse screed, shaped to provide slope where required, guided by screeds or side forms. After screeding, float with longitudinal float.
	H. Finishes: Reference Drawings for type and location of concrete finishes
	I. Saw Cut Control Joints:
	1. Provide control joints at maximum spacings as indicated in the drawings.
	2. Saw joints within 24 hours after concrete is placed without damaging concrete, uniform and straight, to width of single blade and depth equal to one quarter of slab thickness.
	3. Extend all saw cuts to the end of each concrete panel.  Do not overlap cuts into adjacent concrete panels.

	J. Protect concrete from frost damage and rapid drying; use curing paper or curing compound method.
	K. Installation Tolerances: Surfaces true to plane, in longitudinal direction to required grade, within plus or minus 1/4 inch in 10 feet, noncumulative.  No birdbaths or other surface irregularities will be permitted.

	3.6 EXPANSION JOINTS
	A. Fill expansion joints with joint sealer as specified in Section 07 9200-Joint Sealers.

	3.7 CLEANING AND PATCHING
	A. All projecting fins, bolts, wire, nails, etc., not necessary for the work shall be removed or cut back one (1”) inch from the surface and patched in an inconspicuous manner.
	B. All defects in concrete work shall be corrected, voids shall be chipped to a depth of at least one (1”) inch with the edges perpendicular to the surface and parallel to form markings.  Voids, surface irregularities, or honeycombing shall be filled ...
	C. Any defective concrete work, which after corrective patching, rubbing, etc., fails to duplicate the appearance of unpatched work and/or conform to the standards set forth in these specifications shall be removed in its entirety and replaced at no c...
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