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UNC Charlotte Bid Set 10/09/2020

SECTION 265600 - 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. Poles and accessories.

1.3 DEFINITIONS

A.  CCT: Correlated color temperature.

B.  CRI: Color-rendering index.

C.  HID: High-intensity discharge.

D. LED: Light Emitting Diode

E. LED Driver: The electronic power supply / controller for an LED array.

F. LER: Luminaire efficacy rating.

G.  Luminaire: Complete lighting fixture, including ballast housing if provided.

H.  Pole: Luminaire support structure, including tower used for large area illumination.
L Standard: Same definition as "Pole" above.

1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A.  Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and
supporting structure, applied as stated in AASHTO LTS-4-M.

B.  Live Load: Single load of 500 Ibf, distributed as stated in AASHTO LTS-4-M.

C. Ice Load: Load of 3 Ibf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.
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D. Wind Load: Pressure of wind on pole and luminaire and banners and banner arms, calculated
and applied as stated in AASHTO LTS-4-M.

1. Basic wind speed for calculating wind load for poles 50 feet (15 m) high or less is 90
mph.

a. Wind Importance Factor: 1.0.
b. Minimum Design Life: 25 years.

c. Velocity Conversion Factors: 1.0.
1.5 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.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

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.

c. Point-by-Point, photometric plan plot of computer calculated lighting levels at
pavement for a representative segment of the installation with not less than six new
LED power pole luminaires.

kv

6 Surge protection devices

7. LED driver including energy-efficiency data consumed watts

8. LED array, 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.
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1.6 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.
1.7 QUALITY ASSURANCE
A.  Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.
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 IEEE C2, "National Electrical Safety Code."
D.  Comply with NFPA 70.
1.8 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 (300 mm) above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air circulation.
C.  Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.
1.9 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. solar radiation or electrical surges within
specified warranty period. Manufacturer may exclude hail damage, vandalism, abuse, or
unauthorized repairs or alterations from special warranty coverage.

1. Warranty Period for Luminaires other than LED Luminaires: Three years from date of
final inspection.

2. Warranty Period for Metal Corrosion: Three years from date of final inspection.

3. Warranty Period for Color Retention: Three years from date of final inspection.

4. Warranty Period for LED Electronic Driver and LED Array: Ten years from date of final
inspection.
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the products indicated on
light fixture schedule on the drawings.

GENERAL REQUIREMENTS FOR NEW PEDESTRIAN POLE LIGHTING FIXTURES
AND LUMINAIRES

Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of lateral light
distribution patterns indicated for luminaires.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated. Form and
support to prevent warping and sagging.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

Lenses: Sealed acrylic lens, IP66 rate, type V light distribution.

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.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

LED Array base complying with ASNCI C81.61

CRI of minimum CCT of 4000K, CRI of 70 or higher, 4567 net output lumens, 53.7 lumen per
watt, minimum.

Rated LED Array life of 60,000 hours, minimum.

Internal Driver: Dual type, with cast aluminum heat sink, Class 1, [P66 rated, 350 MA, 85.0
watt input, field replaceable.

Nominal Operating Voltage: Multi-volt, 120, 208, 277 volts, 60 Hz

Surge Suppression: Device 10 KV/10KA. Provide fuse protection.
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2.4

P.

Q.

R.

Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.

Housings:
1. Cast aluminum housing

Luminaire Finish: Specified paint applied to factory-assembled and -tested luminaire before
shipping. All exposed metal shall be finished in “Malaga Green”, Devoe 1TUM40A (PMS5605)
or equal. Match finish process and color of pole.

GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS
Structural Characteristics: Comply with AASHTO LTS-4-M.

1. Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in "Structural
Analysis Criteria for Pole Selection" Article.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be
used in pole selection strength analysis.

Luminaire Attachment Provisions:  Comply with luminaire manufacturers’ mounting
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication unless otherwise indicated.

3. Anchor-Bolt Template: Plywood or steel.

Access hole: Minimum clear opening of 2-1/2 by 5 inches (65 by 130 mm), with cover secured
by stainless-steel captive screws.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 32.

ALUMINUM POLES

Poles: Seamless, extruded structural tube complying with ASTM B 429/B 429M, Alloy 6063-
T6 with access handhole in pole wall.

Poles: ASTM B 209 (ASTM B 209M), 5052-H34 marine sheet alloy with access handhole in
pole wall.

1. Shape: Round, tapered.
2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway
support.
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C.  Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and
securely fastened to pole top.

D.  Grounding and Bonding Lugs: Welded 1/2-inch (13-mm) threaded lug, complying with
requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed for
attaching grounding and bonding conductors of type and size listed in that Section, and
accessible through handhole.

E. Prime-Coat Finish: Prime-coat finish ready for field painting.

F. Finish: Match specified “Malaga Green” specified for luminaire.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

C.

D.

E.

LUMINAIRE INSTALLATION
Luminaires shall have factory installed LED array.
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.

Adjust luminaires that require field adjustment

POLE INSTALLATION
Each pole shall be installed on new poured-in-lace concrete base provided under this Contract.

Alignment: Align pole foundations and poles for optimum directional alignment of luminaires
and their mounting provisions on the pole.

Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.

1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and
approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.

3. Install base covers unless otherwise indicated.

4. Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through

grout. Arrange to drain condensation from interior of pole.
Raise and set poles using web fabric slings (not chain or cable).

Provide label within base of each pole identifying circuit origin, voltage, manufacturer of
fixture/luminaire and date of installation.
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3.3 GROUNDING

A.  Ground metal poles and support structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

1. Provide grounding electrode consisting of a 3% x 10’-0” grounding rod for each pole
unless otherwise indicated.

2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

3. Bond circuit equipment ground in conductor to grounding electrode, concrete foundation
re-bar and to pole grounding lug.

4, Bond surge protection device at each pole to equipment grounding system.

34 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. Demonstrate installation both during
daylight hours and at night.

C.  Verify proper operation of light controls.

END OF SECTION 265600

EXTERIOR LIGHTING 265600 - 7



	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:

	1.3 DEFINITIONS
	A. CCT:  Correlated color temperature.
	B. CRI:  Color-rendering index.
	C. HID:  High-intensity discharge.
	D. LED: Light Emitting Diode
	E. LED Driver: The electronic power supply / controller for an LED array.
	F. LER:  Luminaire efficacy rating.
	G. Luminaire:  Complete lighting fixture, including ballast housing if provided.
	H. Pole:  Luminaire support structure, including tower used for large area illumination.
	I. Standard:  Same definition as "Pole" above.

	1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
	A. Dead Load:  Weight of luminaire and its horizontal and vertical supports, lowering devices, and supporting structure, applied as stated in AASHTO LTS-4-M.
	B. Live Load:  Single load of 500 lbf, distributed as stated in AASHTO LTS-4-M.
	C. Ice Load:  Load of 3 lbf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.
	D. Wind Load:  Pressure of wind on pole and luminaire and banners and banner arms, calculated and applied as stated in AASHTO LTS-4-M.

	1.5 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:
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.6 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.

	1.7 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.
	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 IEEE C2, "National Electrical Safety Code."
	D. Comply with NFPA 70.

	1.8 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 (300 mm) above grade and vegetation.  Support poles to prevent distortion and arrange to provide free air circulation.
	C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles with nonmetallic finishes, handle with web fabric straps.

	1.9 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. solar radiation or electrical surges within specified warranty period.  Manufacturer may exclude hail damage, vandalism, abuse, or unauthorized repairs or alterations from special warranty coverage.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated on light fixture schedule on the drawings.

	2.2 GENERAL REQUIREMENTS FOR NEW PEDESTRIAN POLE LIGHTING FIXTURES AND 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.
	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. Exposed Hardware Material:  Stainless steel.
	F. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	G. Lenses: Sealed acrylic lens, IP66 rate, type V light distribution.
	H. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	I. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	J. LED Array base complying with ASNCI C81.61
	K. CRI of minimum CCT of 4000K, CRI of 70 or higher, 4567 net output lumens, 53.7 lumen per watt, minimum.
	L. Rated LED Array life of 60,000 hours, minimum.
	M. Internal Driver: Dual type, with cast aluminum heat sink, Class 1, IP66 rated, 350 MA, 85.0 watt input, field replaceable.
	N. Nominal Operating Voltage: Multi-volt, 120, 208, 277 volts, 60 Hz
	O. Surge Suppression: Device 10 KV/10KA.  Provide fuse protection.
	P. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.
	Q. Housings:
	R. Luminaire Finish:  Specified paint applied to factory-assembled and -tested luminaire before shipping.  All exposed metal shall be finished in “Malaga Green”, Devoe 1UM40A (PMS5605) or equal. Match finish process and color of pole.

	2.3 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS
	A. Structural Characteristics:  Comply with AASHTO LTS-4-M.
	B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated.
	C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	D. Access hole:  Minimum clear opening of 2-1/2 by 5 inches (65 by 130 mm), with cover secured by stainless-steel captive screws.
	E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  Concrete, reinforcement, and formwork are specified in Division 32.

	2.4 ALUMINUM POLES
	A. Poles:  Seamless, extruded structural tube complying with ASTM B 429/B 429M, Alloy 6063-T6 with access handhole in pole wall.
	B. Poles:  ASTM B 209 (ASTM B 209M), 5052-H34 marine sheet alloy with access handhole in pole wall.
	C. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely fastened to pole top.
	D. Grounding and Bonding Lugs:  Welded 1/2-inch (13-mm) threaded lug, complying with requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching grounding and bonding conductors of type and size listed in that Section, and accessible through handhole.
	E. Prime-Coat Finish:  Prime-coat finish ready for field painting.
	F. Finish:  Match specified “Malaga Green” specified for luminaire.


	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Luminaires shall have factory installed LED array.
	B. Fasten luminaire to indicated structural supports.
	C. Adjust luminaires that require field adjustment

	3.2 POLE INSTALLATION
	A. Each pole shall be installed on new poured-in-lace concrete base provided under this Contract.
	B. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires and their mounting provisions on the pole.
	C. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level recommended by pole manufacturer.
	D. Raise and set poles using web fabric slings (not chain or cable).
	E. Provide label within base of each pole identifying circuit origin, voltage, manufacturer of fixture/luminaire and date of installation.

	3.3 GROUNDING
	A. Ground metal poles and support structures according to Section 260526 "Grounding and Bonding for Electrical Systems."

	3.4 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.  Demonstrate installation both during daylight hours and at night.
	C. Verify proper operation of light controls.



