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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Single conductor building wire.
B. Wiring connectors.
C. Electrical tape.
D. Heat shrink tubing.
E. Oxide inhibiting compound.
F. Wire pulling lubricant.
G. Cable ties.

1.2 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.

1.3 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2023.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes; 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical

Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2021).
F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series

Aluminum Alloy for Subsequent Covering or Insulation; 2018 (Reapproved 2023).
G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2017.
H. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
I. NECA 104 - Standard for Installing Aluminum Building Wire and Cable; 2012.
J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy; 2021.
K. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems; 2025.
L. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
O. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All

Revisions.
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P. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
Q. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
R. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.
S. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Wire Pulling Lubricant:  Certification of compatibility with ​conductors/cables. ​
D. Field Quality Control Test Reports.
E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing ​ all circuits​.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's

instructions.

1.8 FIELD CONDITIONS
A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.
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PART 2  PRODUCTS

2.1 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding:  Also comply with Section 26 0526.
H. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes
indicated are based on copper unless specifically indicated as aluminum.  Conductors
designated with the abbreviation "AL" indicate aluminum.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
4. Aluminum Conductors (only where specifically indicated or permitted for substitution):  AA-

8000 series aluminum alloy conductors recognized by ASTM B800 and compact stranded
in accordance with ASTM B801 unless otherwise indicated.

I. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.2 SINGLE CONDUCTOR BUILDING WIRE
A. Description:  Single conductor insulated wire.
B. Insulation Voltage Rating:  600 V.
C. Insulation:

1. Copper Building Wire:  Type ​THHN/THWN or THHN/THWN-2​​, except as indicated on
drawings. ​.

2.3 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 0526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors ​Size 8 AWG and Smaller ​:  Use ​twist-on insulated spring connectors ​.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.
3. Connectors for Aluminum Conductors: Use compression connectors.

D. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with terminations

designed for terminal lugs.
2. Where over-sized conductors are larger than the equipment terminations can

accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.
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3. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

5. Aluminum Conductors:  Use compression connectors for all connections.
6. Stranded Conductors ​​:  Use ​crimped terminals ​​ for connections to terminal screws​.
7. Conductors for Control Circuits:  Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
G. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

H. Mechanical Connectors:  Provide bolted type or set-screw type.
I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for

connection to be made.

2.4 ACCESSORIES
A. Electrical Tape:

1. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

2. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed ​​​;

approved by conductor/cable manufacturer ​.
3. Suitable for use at installation temperature.

E. Cable Ties:  Material and tensile strength rating suitable for application.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.
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3.3 INSTALLATION
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors

among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install aluminum conductors in accordance with NECA 104.
E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
F. Exposed Cable Installation (only where specifically permitted):

1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

G. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.
1. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds

permissible limits.
I. Install conductors with a minimum of 12 inches of slack at each outlet.
J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
K. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
L. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
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5. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound
where not pre-filled by manufacturer.

6. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

7. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations:  Use ​insulating covers specifically designed for the connectors or heat

shrink tubing ​.
2. Damp Locations:  Use ​insulating covers specifically designed for the connectors or heat

shrink tubing ​.
a) For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
3. Wet Locations:  Use heat shrink tubing.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.
O. Identify conductors and cables in accordance with Section 26 0553.
P. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 8400.
Q. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.

3.4 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is ​required for all conductors ​. The resistance test for parallel conductors listed as optional is
​required ​.

D. Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION  26 0519
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground rod electrodes.
E. Ground access wells.

1.2 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
C. Section 26 5600 - Exterior Lighting:  Additional grounding and bonding requirements for pole-

mounted luminaires.

1.3 REFERENCE STANDARDS
A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface

Potentials of a Grounding System; 2012.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.
D. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems; 2025.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

2. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding

and bonding system components.
C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D. Field quality control test reports.
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E. Project Record Documents:  Record actual locations of grounding electrode system
components and connections.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Installer Qualifications for Signal Reference Grids:  Company with minimum five years

documented experience with high frequency grounding systems.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS
A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using "point-
to-point" methods.

E. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a) Provide continuous grounding electrode conductors without splice or joint.
b) Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Concrete-Encased Electrode:
a) Provide connection to concrete-encased electrode consisting of not less than 20 feet

of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

3. Ground Rod Electrode(s):
a) Provide three electrodes in an equilateral triangle configuration unless otherwise

indicated or required.
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b) Space electrodes not less than 10 feet from each other and any other ground
electrode.

c) Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d) Provide ground access well for each electrode.
4. Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.
F. Service-Supplied System Grounding:

1. For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.

G. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for metal building frame.
8. Provide bonding for metal siding not effectively bonded through attachment to metal

building frame.
H. Pole-Mounted Luminaires:  Also comply with Section 26 5600.

2.2 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.

a) Exceptions:
(1) Use bare copper conductors where installed underground in direct contact with

earth.
(2) Use bare copper conductors where directly encased in concrete (not in

raceway).
2. Factory Pre-fabricated Bonding Jumpers:  Furnished with factory-installed ferrules; size

braided cables to provide equivalent gauge of specified conductors.
C. Connectors for Grounding and Bonding:
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1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
a) Exceptions:

(1) Use mechanical connectors for connections to electrodes at ground access
wells.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

D. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

E. Ground Access Wells:
1. Description:  Open bottom round or rectangular well with access cover for testing and

inspection; suitable for the expected load at the installed location.
2. Size:  As required to provide adequate access for testing and inspection, but not less than

minimum size requirements specified.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than

10 inches.
4. Cover:  Factory-identified by permanent means with word "GROUND".

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that work likely to damage grounding and bonding system components has been

completed.
B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 26 0553.
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3.3 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.13.
D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
E. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
F. Submit detailed reports indicating inspection and testing results and corrective actions taken.

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

PART 2  PRODUCTS

1.1 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1. Comply with the following. Where requirements differ, comply with most stringent.
a) NFPA 70.
b) Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for load to be supported
with minimum safety factor of _____. Include consideration for vibration, equipment
operation, and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

6. Steel Components:  Use corrosion-resistant materials suitable for environment where
installed.
a) Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b) Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.
D. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated
fittings, accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.
E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener
types indicated for specified applications.

END OF SECTION  26 0529
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SECTION 26 0533.13 - CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Galvanized steel rigid metal conduit (RMC).
B. Galvanized steel intermediate metal conduit (IMC).
C. Rigid polyvinyl chloride (PVC) conduit.

1.2 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
E. Section 31 2316 - Excavation.
F. Section 31 2323 - Fill:  Bedding and backfilling.

1.3 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.
B. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2018.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.
H. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;

2021.
I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
J. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
K. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
L. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
M. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
N. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds;

Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.
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4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and
do not void roof warranty.

5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit between

termination points is complete.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits

and fittings.
C. Project Record Documents:  Record actual routing for conduits installed underground, conduits

embedded within concrete slabs, and conduits 2-inch (53 mm) trade size and larger.

1.6 QUALITY ASSURANCE

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.

PART 2  PRODUCTS

2.1 CONDUIT - GENERAL REQUIREMENTS
A. Comply with NFPA 70.
B. Provide conduit, fittings, supports, and accessories required for complete raceway system.
C. Provide products listed, classified, and labeled as suitable for purpose intended.
D. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.

2.2 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.

2. Material:  Use steel or malleable iron.
a) Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.3 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)
A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with

ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.

2. Material:  Use steel or malleable iron.
a) Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.
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2.4 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2

and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

B. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with

UL 651; material to match conduit.

2.5 ACCESSORIES
A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as

complying with UL 2419; suitable for use with conduit to be installed.
B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit

and fittings to be installed.
C. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250

lbf.
D. Conduit Mechanical Seals:

1. Listed as complying with UL 514B.
2. Specifically designed for sealing conduit openings against water, moisture, gases, and

dust.
3. Suitable for sealing around conductors/cables to be installed.

E. Sealing Systems for Concrete Penetrations:
1. Sleeves:  Provide water stop ring or cement coating that bonds to concrete to prevent

water infiltration.
2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in accordance with NECA 1.
C. Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.
D. Intermediate Metal Conduit (IMC):  Install in accordance with NECA 101.
E. Rigid Polyvinyl Chloride (PVC) Conduit:  Install in accordance with NECA 111.
F. Conduit Routing:

1. When conduit destination is indicated without specific routing, determine exact routing
required.

2. Conceal conduits unless specifically indicated to be exposed.
3. Conduits installed underground or embedded in concrete may be routed in shortest

possible manner unless otherwise indicated. Route other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

4. Arrange conduit to maintain adequate headroom, clearances, and access.

18



Fluvanna County Fire Training Center

CONDUIT FOR ELECTRICAL SYSTEMS  26 0533.13 - 4 

5. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull
points.

6. Arrange conduit to provide no more than 150 feet between pull points.
7. Route conduits above water and drain piping where possible.
8. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
9. Maintain minimum clearance of 6 inches between conduits and piping for other systems.

G. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 26 0529.
2. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
3. Use conduit strap to support single surface-mounted conduit.

a) Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

4. Use of wire for support of conduits is not permitted.
5. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.
H. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
5. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded

edges at conduit terminations to protect conductors.
6. Secure joints and connections to provide mechanical strength and electrical continuity.

I. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Provide suitable sealing system where conduits penetrate exterior wall below grade.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings

and curbs where possible to minimize roofing system penetrations. Where penetrations
are necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

8. Install firestopping to preserve fire resistance rating of partitions and other elements; see
Section 07 8400.

J. Underground Installation:
1. Provide trenching and backfilling; see Section 31 2316 and Section 31 2323.
2. Minimum Cover, Unless Otherwise Indicated or Required:

a) Underground, Exterior:  18 inches.
3. Provide underground warning tape along entire conduit length ​​; see Section ​26 0553 ​.
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K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

L. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not

limited to:
a) Where conduits enter building from outside.
b) Where service conduits enter building from underground distribution system.
c) Where conduits enter building from underground.
d) Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:
a) Where conduits pass from outdoors into conditioned interior spaces.
b) Where conduits pass from unconditioned interior spaces into conditioned interior

spaces.
M. Provide grounding and bonding; see Section 26 0526.

3.3 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.5 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION  26 0533.13
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SECTION 26 0533.16 - BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull

boxes.
B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Underground boxes/enclosures.

1.2 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete.
B. Section 08 3100 - Access Doors and Panels:  Panels for maintaining access to concealed

boxes.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D. Section 26 0533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
E. Section 26 0548 - Vibration and Seismic Controls for Electrical Systems.
F. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
G. Section 26 2726 - Wiring Devices:

1. Wall plates.

1.3 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
C. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
H. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
I. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
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3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for ​outlet and

device boxes, junction and pull boxes, cabinets and enclosures, and underground
boxes/enclosures ​.
1. Underground Boxes/Enclosures:  Include reports for load testing in accordance with SCTE

77​ certified by a professional engineer or an independent testing agency ​​​.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual locations for ​outlet and device boxes, junction
boxes, pull boxes, cabinets and enclosures, and underground boxes/enclosures ​.

E. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Keys for Lockable Enclosures:  Two of each different key.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 BOXES
A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
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B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
2. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal

conduit or exposed intermediate metal conduit (IMC) is used.
3. Use raised covers suitable for the type of wall construction and device configuration where

required.
4. Use shallow boxes where required by the type of wall construction.
5. Do not use "through-wall" boxes designed for access from both sides of wall.
6. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
7. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use

field-connected gangable boxes unless specifically indicated or permitted.
8. Wall Plates:  Comply with Section 26 2726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL 50E, or

UL 508A.
2. NEMA EN 10250 Environment Type, Unless Otherwise Indicated:

a) Outdoor Locations:  Type 3R, painted steel.
3. Junction and Pull Boxes Larger Than 100 cubic inches:

a) Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a) Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise

indicated.
D. Underground Boxes/Enclosures:

1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size:  ​As required by NEC unless otherwise indicated ​.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than

12 inches.
4. Applications:

a) Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Box Locations:
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1. Locate boxes to be accessible. Provide access panels in accordance with Section 08
3100 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.
4. Locate junction and pull boxes as indicated, as required to facilitate installation of

conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 0533.13.

E. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide required seismic controls in accordance with Section 26 0548.
3. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

F. Install boxes plumb and level.
G. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at
the edge of the box.

H. Install boxes as required to preserve insulation integrity.
I. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.
3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
4. Provide cast-in-place concrete collar constructed in accordance with Section 03 3000,

minimum 10 inches wide by 12 inches deep, around enclosures that are not located in
concrete areas.

5. Install additional bracing inside enclosures in accordance with manufacturer's instructions
to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.

J. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

K. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

L. Close unused box openings.
M. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
N. Provide grounding and bonding in accordance with Section 26 0526.
O. Identify boxes in accordance with Section 26 0553.

3.3 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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3.4 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION  26 0533.16
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SECTION 26 0548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Seismic control requirements.

1. Includes requirements for seismic qualification of equipment not specified in this section.
B. Seismic restraint systems.

1.2 RELATED REQUIREMENTS
A. Section 01 4533 - Code-Required Special Inspections and Procedures.
B. Section 03 3000 - Cast-in-Place Concrete.
C. Section 05 5000 - Metal Fabrications: Materials and requirements for fabricated metal supports.

1.3 DEFINITIONS
A. Electrical Component:  Where referenced in this section in regards to seismic controls, applies

to any portion of the electrical system subject to seismic evaluation in accordance with
applicable codes, including distributed systems (e.g., conduit, cable tray).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.4 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016.
C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by

Referring Code or Reference Standard.
D. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2022.
E. FEMA 413 - Installing Seismic Restraints for Electrical Equipment; 2004.
F. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage; 2012.
G. ICC-ES AC156 - Acceptance Criteria for Seismic Certification by Shake-Table Testing of

Nonstructural Components; 2010, with Editorial Revision (2020).
H. MFMA-4 - Metal Framing Standards Publication; 2004.
I. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2024.

1.5 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Seismic Controls:
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a) Coordinate the arrangement of seismic restraints with ductwork, piping, equipment
and other potential conflicts installed under other sections or by others.

b) Coordinate the work with other trades to accommodate relative positioning of
essential and nonessential components in consideration of seismic interaction.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 03 3000 ​.

1.6 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Design Documents:  Prepare and submit all information required for plan review and permitting

by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Seismic Controls:  Include seismic load capacities.

D. Shop Drawings - Seismic Controls:
1. Include dimensioned plan views and sections indicating proposed electrical component

locations and distributed system routing, with locations and details of gravity supports and
seismic restraints and associated attachments.

2. Identify mounting conditions required for equipment seismic qualification.
3. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum

member thickness, and minimum edge distance requirements.
4. Indicate proposed arrangement of distributed system trapeze support groupings.
5. Indicate proposed locations for distributed system flexible fittings and/or connections.
6. Indicate locations of seismic separations where applicable.
7. Include point load drawings indicating design loads transmitted to structure at each

attachment location.
E. Seismic Design Data:

1. Compile information on project-specific characteristics of actual installed electrical
components necessary for determining seismic design forces required to design
appropriate seismic controls, including but not limited to the following.
a) Component operating weight and center of gravity.
b) Component elevation in the building in relation to the roof elevation (z/h).
c) Component importance factor (Ip).
d) For distributed systems, component materials and connection methods.
e) Component amplification factor (ap) and component response modification factor

(Rp), determined in accordance with ASCE 7 tables.
f) Applicability of overstrength factor (for certain anchorage in concrete and masonry).

2. Include structural calculations, stamped or sealed by seismic controls designer,
demonstrating suitability of seismic controls for seismic design forces.

F. Certification for seismically qualified equipment; identify basis for certification.
G. Evaluation Reports:  For products specified as requiring evaluation and recognition by a

qualified evaluation service, provide current evaluation reports.
H. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

I. Evidence of qualifications for seismic controls designer.
J. Evidence of qualifications for manufacturer.
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K. Manufacturer’s detailed field testing and inspection procedures.
L. Field quality control test reports.

1.7 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.
C. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
D. Seismic Controls Designer Qualifications:  Registered professional engineer licensed in the

State in which the Project is located and with minimum five​ years experience designing seismic
restraints for nonstructural components.
1. Designer may be employed by the manufacturer of the seismic restraint products.

E. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 SEISMIC CONTROL REQUIREMENTS
A. Design and provide electrical component restraints, supports, and attachments suitable for

seismic loads determined in accordance with applicable codes, as well as gravity and operating
loads and other structural design considerations of the installed location. Consider wind loads
for outdoor electrical components.

B. Seismic Design Criteria:  ​Obtain from project Structural Engineer of Record ​.
C. Component Importance Factor (Ip):  Electrical components to be assigned a component

importance factor (Ip) of 1.5 unless otherwise indicated.
D. Seismic Qualification of Equipment:

1. Provide special certification for electrical equipment furnished under other sections and
assigned a component importance factor (Ip) of 1.5, certifying that equipment will remain
operable following a design level earthquake.

2. Seismic qualification to be by shake table testing in accordance with recognized testing
standard procedure, such as ICC-ES AC156, acceptable to authorities having jurisdiction.

3. Notify Architect and obtain direction where mounting restrictions required by conditions of
seismic certification conflict with specified requirements.

4. Seismically qualified equipment to be furnished with factory-installed labels referencing
certificate of compliance and associated mounting restrictions.

E. Seismic Restraints:
1. Provide seismic restraints for electrical components except where exempt according to

applicable codes and specified seismic design criteria, as approved by authorities having
jurisdiction.

2. Seismic Restraint Exemptions:
a) Conduit, Cable Tray, and Raceway Exemptions, All Seismic Design Categories:

(1) Raceways with component importance factor (Ip) of 1.0 where flexible
connections are provided between cable tray or raceway and associated
components, where cable tray or raceway is positively attached to the structure,
and where one of the following apply:
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(a) Trapeze supported conduits, cable trays, or raceways with trapeze
assemblies using 3/8 inch diameter rod hangers not exceeding 12 inches in
length from support point connection to the supporting structure, and the
total weight supported by any single trapeze is 100 pounds or less.

(b) Trapeze supported conduits, cable trays, or raceways with trapeze
assemblies using 1/2 inch diameter rod hangers not exceeding 12 inches in
length from support point connection to the supporting structure, and the
total weight supported by any single trapeze is 200 pounds or less.

(c) Trapeze supported conduits, cable trays, or raceways with trapeze
assemblies using 1/2 inch diameter rod hangers not exceeding 24 inches in
length from support point connection to the supporting structure, and the
total weight supported by any single trapeze is 100 pounds or less.

(d) Hanger supported conduits, cable trays, or raceways with individual rod
hangers 3/8 inch or 1/2 inch in diameter not exceeding 12 inches in length
from support point connection to the supporting structure, and the total
weight supported by any single rod is 50 pounds or less.

(2) Conduits less than 2-1/2 inch trade size.
b) Lighting Exemptions, All Seismic Design Categories:

(1) Suspended luminaires where attachments are designed to accommodate 1.4
times the operating weight acting in both the vertical and horizontal directions
 and connections to structure allow for 360 degree range of motion in the
horizontal plane; arrange to prevent impact between luminaires and the
structure or other nonstructural components.

(2) Lay-in luminaires weighing less than 56 pounds secured to ceiling grid and
provided with safety wires in accordance with ASTM E580/E580M.

3. Comply with applicable general recommendations of the following, where not in conflict
with applicable codes, seismic design criteria, or other specified requirements:
a) ASHRAE (HVACA).
b) FEMA 413.
c) FEMA E-74.
d) SMACNA (SRM).

4. Seismic restraint capacities to be verified by a Nationally Recognized Testing Laboratory
(NRTL) or certified by an independent third-party registered professional engineer
acceptable to authorities having jurisdiction.

5. Seismic Restraint Systems:
a) Except where otherwise restricted, use of either cable or rigid restraints is permitted.
b) Use only cable restraints to restrain vibration-isolated electrical components,

including distributed systems.
c) Use only one restraint system type for a given electrical component or distributed

system (e.g., conduit, cable tray) run; mixing of cable and rigid restraints on a given
component/run is not permitted.

d) Size restraint elements, including anchorage, to resist seismic loads as necessary to
restrain electrical component in all lateral directions; consider bracket geometry in
anchor load calculations.

e) Use rod stiffener clips to attach bracing to hanger rods as required to prevent rod
buckling from vertical (upward) compressive load introduced by cable or rigid
restraints loaded in tension, in excess of downward tensile load due to supported
electrical component weight.

f) Select hanger rods and associated anchorage as required to accommodate vertical
(downward) tensile load introduced by rigid restraints loaded in compression, in
addition to downward tensile load due to supported electrical component weight.

g) Clevis hangers may only be used for attachment of transverse restraints; do not use
for attachment of longitudinal restraints.
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h) Where seismic restraints are attached to clevis hangers, provide clevis bolt
reinforcement accessory to prevent clevis hanger deformation.

i) Do not introduce lateral loads on open bar joist chords or the weak axis of beams, or
loads in any direction at other than panel points unless approved by project Structural
Engineer of Record.

F. Seismic Attachments:
1. Attachments to be bolted, welded, or otherwise positively fastened without consideration

of frictional resistance produced by the effects of gravity.
2. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC

Evaluation Service, LLC (ICC-ES) or qualified evaluation service acceptable to authorities
having jurisdiction for compliance with applicable building code, and qualified for seismic
applications; concrete anchors to be qualified for installation in both cracked and
uncracked concrete.

3. Do not use power-actuated fasteners.
4. Do not use friction clips (devices that rely on mechanically applied friction to resist loads).

Beam clamps may be used for supporting sustained loads where provided with restraining
straps.

5. Comply with anchor minimum embedment, minimum spacing, minimum member
thickness, and minimum edge distance requirements.

G. Seismic Interactions:
1. Include provisions to prevent seismic impact between electrical components and other

structural or nonstructural components.
2. Include provisions such that failure of a component, either essential or nonessential, does

not cause the failure of an essential component.
3. Comply with minimum clearance requirements between electrical equipment, distribution

systems, and associated supports and fire protection sprinkler system drops and sprigs.
H. Seismic Relative Displacement Provisions:

1. Use suitable fittings or flexible connections to accommodate:
a) Relative displacements at connections between components, including distributed

systems (e.g., conduit, cable tray); do not exceed load limits for equipment utility
connections.

b) Relative displacements between component supports attached to dissimilar parts of
structure that may move differently during an earthquake.

c) Design displacements at seismic separations.
d) Anticipated drifts between floors.

2.2 SEISMIC RESTRAINT SYSTEMS
A. Description:  System components and accessories specifically designed for field assembly and

attachment of seismic restraints.
B. Cable Restraints:

1. Comply with ASCE 19.
2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength.
3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings

are not permitted in accordance with ASCE 19.
4. Use protective thimbles for cable loops where potential for cable damage exists.

C. Rigid Restraints: Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural
element; suitable for both compressive and tensile design loads.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as shown on the drawings.
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B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 CODE-REQUIRED SPECIAL INSPECTIONS
A. Arrange work to accommodate tests and/or inspections performed by Special Inspection

Agency employed by Owner or Architect in accordance with Section 01 4533 and statement of
special inspections as required by applicable building code.

B. Frequency of Special Inspections:  Where special inspections are designated as continuous or
periodic, arrange work accordingly.
1. Continuous Special Inspections:  Special Inspection Agency to be present in the area

where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspections:  Special Inspection Agency to be present in the area where
work is being performed and observe the work part-time or intermittently and at the
completion of the work.

C. Seismic special inspections include, but are not limited to:
1. Seismically Qualified Equipment:  Verification that label, anchorage, and mounting comply

with certificate of compliance.
2. Anchorage of electric equipment for emergency and standby power systems for Seismic

Design Categories C, D, E, and F; periodic inspection.
3. Anchorage of electrical equipment other than for emergency and standby power systems

for Seismic Design Categories E and F; periodic inspection.
4. Installation and anchorage of vibration isolation systems for Seismic Design Categories C,

D, E, and F where Contract Documents require a nominal clearance of 1/4 inch or less
between equipment support frame and seismic restraint; periodic inspection.

5. Verification of required clearances between electrical equipment, distribution systems, and
associated supports and fire protection sprinkler system drops and sprigs for Seismic
Design Categories C, D, E, and F; periodic inspection.

D. Prior to starting work, Contractor to submit written statement of responsibility to authorities
having jurisdiction and to Owner acknowledging awareness of special requirements contained
in the statement of special inspections.

E. Special Inspection Agency services do not relieve Contractor from performing inspections and
testing specified elsewhere.

3.3 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install products in accordance with applicable requirements of NECA 1 (general workmanship).
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
D. Secure fasteners according to manufacturer's recommended torque settings.
E. Field-Welding (where approved by Architect):  Comply with Section 05 5000.
F. Install flexible conduit and cable connections to provide sufficient slack for vibration isolation

and/or seismic relative displacements as indicated or as required.
G. Seismic Controls:

1. Provide specified snubbing element air gap; remove any factory-installed spacers, debris
or other obstructions.

2. Use only specified components, anchorage, and hardware evaluated by seismic design.
Comply with conditions of seismic certification where applicable.

3. Where mounting hole diameter exceeds bolt diameter by more than 0.125 inch, use epoxy
grout, elastomeric grommet, or welded washer to reduce clearance to 0.125 inch or less.
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4. Equipment with Sheet Metal Housings:
a) Use Belleville washers to distribute stress over a larger surface area of the sheet

metal connection interface as approved by manufacturer.
b) Attach additional steel as approved by manufacturer where required to transfer loads

to structure.
c) Where mounting surface is irregular, do not shim housing; reinforce housing with

additional steel as approved by manufacturer.
5. Seismic Restraint Systems:

a) Do not attach seismic restraints and gravity supports to dissimilar parts of structure
that may move differently during an earthquake.

b) Install restraints within permissible angles in accordance with seismic design.
c) Install cable restraints straight between component/run and structural attachment; do

not bend around other nonstructural components or structural elements.
d) Install cable restraints for vibration-isolated components slightly slack to prevent

short-circuiting of isolation.
e) Install hanger rod stiffeners where indicated using only specified clamps; do not weld

stiffeners to hanger rod.

3.4 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and defects.
C. Provide services of a manufacturer's authorized representative for ​​vibration isolation systems

and seismic controls​​ to ​​observe installation and assist in inspection and testing​​. Include
manufacturer's ​​detailed testing and inspection procedures and field reports​​ with submittals.

D. Seismic Controls:
1. Verify snubbing element air gaps.

E. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control
components.

F. Submit detailed reports indicating inspection and testing results and corrective actions taken.
END OF SECTION  26 0548
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.
F. Floor marking tape.
G. Warning signs and labels.

1.2 RELATED REQUIREMENTS
A. Section 09 9113 - Exterior Painting.
B. Section 09 9123 - Interior Painting.
C. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
D. Section 26 0573 - Power System Studies:  Arc flash hazard warning labels.

1.3 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
B. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each

product.
C. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
D. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
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1.7 FIELD CONDITIONS
A. Do not install adhesive products when ambient temperature is lower than recommended by

manufacturer.

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS
A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a) Panelboards:

(1) Identify ampere rating.
(2) Identify voltage and phase.
(3) Identify power source and circuit number. Include location ​ when not within sight

of equipment ​.
(4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

(5) Use ​typewritten circuit directory​ to identify load(s) served for panelboards with a
door.​ Identify spares and spaces.​

(6) For power panelboards without a door, use ​identification nameplate ​ to identify
load(s) served for each branch device.​ Identify spares and spaces.​

2. Use voltage marker to identify highest voltage present for each piece of electrical
equipment.
a) Field-Painted Floor Markings:  Alternating black and white stripes, 3 inches wide,

painted in accordance with Section 09 9123 and 09 9113.
3. Available Fault Current Documentation:  Use identification label to identify the available

fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a) Service equipment.
b) Industrial control panels.
c) Motor control centers.
d) Elevator control panels.
e) Industrial machinery.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  As indicated on drawings.
2. Use ​identification nameplate or identification label ​ to identify color code for ungrounded ​

and grounded ​ power conductors ​ inside door or enclosure ​ at each piece of feeder or
branch-circuit distribution equipment ​​.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a) Within boxes when more than one circuit is present.
b) Within equipment enclosures when conductors and cables enter or leave the

enclosure.
4. Use underground warning tape to identify direct buried cables.

C. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at

maximum intervals of 20 feet.

2.2 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Materials:
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a) Outdoor Locations:  Use ​stainless steel or aluminum ​ nameplates suitable for exterior
use.

2. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched
text.

3. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-
etched text.

4. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless

otherwise indicated.
C. Format for Equipment Identification:

1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a) Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a) Equipment Designation:  1/2 inch.
5. Color:

a) Normal Power System: White text on black background.

2.3 WIRE AND CABLE MARKERS
A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around

self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

C. Legend:  Power source and circuit number or other designation indicated.
D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
E. Minimum Text Height:  1/8 inch.
F. Color:  Black text on white background unless otherwise indicated.

2.4 VOLTAGE MARKERS
A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or

vinyl snap-around type markers.
B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or

self-adhesive vinyl cloth type markers.
C. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches.
2. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.

D. Legend:
1. Markers for Voltage Identification:  Highest voltage present.

E. Color:  Black text on orange background unless otherwise indicated.

2.5 UNDERGROUND WARNING TAPE
A. Materials:  Use ​foil-backed detectable type​ polyethylene tape suitable for direct burial, unless

otherwise indicated.
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B. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

C. Legend:  Type of service, continuously repeated over full length of tape.
D. Color:

2.6 FLOOR MARKING TAPE
A. Floor Marking Tape for Equipment Working Clearance Identification:  Self-adhesive vinyl or

polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.7 WARNING SIGNS AND LABELS
A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
B. Warning Signs:

1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.1 PREPARATION
A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches below

finished grade.

3.3 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
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B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION  26 0553
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SECTION 26 2416 - PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Lighting and appliance panelboards.
B. Overcurrent protective devices for panelboards.

1.2 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.
C. Section 26 0548 - Vibration and Seismic Controls for Electrical Systems.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
E. Section 26 4300 - Surge Protective Devices.

1.3 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with

Amendments (2022).
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.
D. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
E. NEMA PB 1 - Panelboards; 2011.
F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 1000V or Less; 2023.
G. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems; 2025.
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
K. UL 67 - Panelboards; Current Edition, Including All Revisions.
L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures; Current Edition, Including All Revisions.
M. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
N. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.
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4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device ​​.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

D. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 1 as
routine tests.

E. Field Quality Control Test Reports.
F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

H. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

I. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions

and NECA 407.
B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

panelboard internal components, enclosure, and finish.

43



Fluvanna County Fire Training Center

PANELBOARDS  26 2416 - 3 

1.8 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of

panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. ABB:  www.electrification.us.abb.com/#sle.
B. Eaton Corporation:  www.eaton.com/#sle.
C. Schneider Electric:  www.se.com/#sle.
D. Siemens Industry, Inc:  www.new.siemens.com/#sle.

2.2 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a) Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. Listed series ratings are ​not acceptable ​.
D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service

equipment according to UL 869A.
E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the

installation.
F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Enclosures:  Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL

50E.
1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the

following installation locations:
a) Indoor Clean, Dry Locations:  Type 1.
b) Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a) Provide wiring gutters sized to accommodate the conductors to be installed.
b) Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter

taps, or oversized lugs are provided.
3. Fronts:

a) Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b) Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.
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J. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

K. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 4300, list and label panelboards as a complete
assembly including surge protective device.

L. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

M. Multi-Section Panelboards:  Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.

N. Load centers are not acceptable.
O. Provide the following features and accessories where indicated on drawings or where required

to complete installation:
1. Feed-through lugs.
2. Sub-feed lugs.

2.3 LIGHTING AND APPLIANCE PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit

type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  ​As indicated on drawings ​.
3. Ground Bus Material:  ​Copper ​.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Enclosures:

1. Provide ​surface-mounted or flush-mounted ​ enclosures ​ as indicated on drawings ​.
2. Fronts:  Provide lockable hinged door with concealed hinges for access to overcurrent

protective device handles without exposing live parts.
3. Provide clear plastic circuit directory holder mounted on inside of door.

2.4 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a) Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating ​indicated. ​
b) Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than

the short circuit current rating indicated.
3. Conductor Terminations:

a) Provide mechanical lugs unless otherwise indicated.
b) Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.
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5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:

a) Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL
943, class A for protection of personnel.

b) Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for
protection of equipment.

c) 100 Percent Rated Circuit Breakers:  Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

7. Do not use tandem circuit breakers.
8. Do not use handle ties in lieu of multi-pole circuit breakers.

2.5 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Provide required support and attachment in accordance with Section 26 0529.
F. Provide required seismic controls in accordance with Section 26 0548.
G. Install panelboards plumb.
H. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and

rough opening completely covered.
I. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
J. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard

stubbed into accessible space above ceiling and below floor.
K. Provide grounding and bonding in accordance with Section 26 0526.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

L. Install all field-installed branch devices, components, and accessories.
M. Provide filler plates to cover unused spaces in panelboards.
N. Identify panelboards in accordance with Section 26 0553.

3.3 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
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C. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1​ for all main circuit breakers ​. Tests listed as optional are ​not required. ​

D. Test GFCI circuit breakers to verify proper operation.
E. Procure services of a qualified manufacturer's representative to observe installation and assist

in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

F. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.4 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of panelboard fronts.

3.5 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION  26 2416
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SECTION 26 2726 - WIRING DEVICES

PART 1  GENERAL

1.1 RELATED REQUIREMENTS
A. Section 26 0533.16 - Boxes for Electrical Systems.
B. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.

1.2 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022).
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
D. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).
E. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
H. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All

Revisions.
I. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

PART 2  PRODUCTS

2.1 WIRING DEVICES - GENERAL REQUIREMENTS
A. Provide wiring devices suitable for intended use with ratings adequate for load served.

2.2 RECEPTACLES
A. Manufacturers:

1. Hubbell Incorporated; ______:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc; ______:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc; ______:  www.legrand.us/#sle.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.

2. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SD suitable for installation in damp or wet locations.

2.3 WALL PLATES AND COVERS
A. Manufacturers:
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1. Hubbell Incorporated; ______:  www.hubbell-wiring.com/#sle.
2. Intermatic, Inc; __________:  www.intermatic.com/#sle.
3. Leviton Manufacturing Company, Inc; ______:  www.leviton.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc; ______:  www.legrand.us/#sle.

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size:  Standard; __________.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Weatherproof Receptacle Covers for Wet Locations:  Gasketed, cast aluminum, with hinged
lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while in
use with attachment plugs connected and identified as extra-duty type.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for

installation of wiring devices provided under this section.
1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
2. Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common wall
plate.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.
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H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

N. Identify wiring devices in accordance with Section 26 0553.

3.4 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.6 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION  26 2726
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SECTION 26 5600 - EXTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Exterior luminaires.
B. Ballasts.
C. Poles and accessories.

1.2 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Materials and installation requirements for concrete

bases for poles.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D. Section 26 0533.16 - Boxes for Electrical Systems.
E. Section 26 0650.16 - Lighting Fixture Schedule.
F. Section 26 0548 - Vibration and Seismic Controls for Electrical Systems.
G. Section 26 0923 - Lighting Control Devices.

1.3 REFERENCE STANDARDS
A. AASHTO LTS - Standard Specifications for Structural Supports for Highway Signs, Luminaires,

and Traffic Signals; 2013, with Editorial Revision (2025).
B. IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.
C. IES LM-63 - Approved Method: IES Standard File Format for the Electronic Transfer of

Photometric Data and Related Information; 2019.
D. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting

Products; 2019.
E. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of

Solid-State Light Sources; 2021.
F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
G. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2000 (Reaffirmed 2006).
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 1598 - Luminaires; Current Edition, Including All Revisions.
J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,

Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.5 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Shop Drawings:
1. Indicate dimensions and components for each luminaire that is not a standard product of

the manufacturer.
2. Provide photometric calculations where luminaires are proposed for substitution ​​.
3. Provide structural calculations for each pole ​​.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.
1. LED Luminaires:

a) Include estimated useful life, calculated based on IES LM-80 test data.
b) Include IES LM-79 test report​​.

2. Provide electronic files of photometric data​ certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency ​ in IES LM-63 standard
format​​.

3. Poles:  Include information on maximum supported effective projected area (EPA) and
weight for the design wind speed.

D. Certificates for Poles and Accessories:  Manufacturer's documentation that products are
suitable for the luminaires to be installed and comply with designated structural design criteria.

E. Field Quality Control Reports.
1. Include test report indicating measured illumination levels.

F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written

instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.

1.8 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide 2-year manufacturer warranty for all LED luminaires, including drivers.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.
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2.2 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.

2.3 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

2.4 POLES
A. All Poles:

1. Provide poles and associated support components suitable for the luminaire(s) and
associated supports and accessories to be installed.

2. Structural Design Criteria:
a) Comply with AASHTO LTS.
b) Wind Load:  Include effective projected area (EPA) of luminaire(s) and associated

supports and accessories to be installed.
c) Dead Load:  Include weight of proposed luminaire(s) and associated supports and

accessories.
d) Include structural calculations demonstrating compliance with submittals.

3. Material:  Steel, unless otherwise indicated.
4. Shape:  Square straight, unless otherwise indicated.
5. Finish:  Match luminaire finish, unless otherwise indicated.
6. Mounting:  Install on concrete foundation, height as indicated on the drawings, unless

otherwise indicated.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
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B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires in accordance with NECA/IESNA 501.
E. Provide required support and attachment in accordance with Section 26 0529.
F. Provide required seismic controls in accordance with Section 26 0548.
G. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
H. Pole-Mounted Luminaires:

1. Maintain the following minimum clearances:
a) Comply with IEEE C2.
b) Comply with utility company requirements.

2. Foundation-Mounted Poles:
a) Provide cast-in-place concrete foundations for poles as indicated, in accordance with

Section 03 3000.
(1) Install anchor bolts plumb per template furnished by pole manufacturer.
(2) Position conduits to enter pole shaft.

b) Install foundations plumb.
c) Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
d) Tighten anchor bolt nuts to manufacturer's recommended torque.
e) Install non-shrink grout between pole anchor base and concrete foundation, leaving

small channel for condensation drainage.
f) Install anchor base covers or anchor bolt covers as indicated.

3. Grounding:
a) Bond luminaires, metal accessories, metal poles, and foundation reinforcement to

branch circuit equipment grounding conductor.
b) Provide supplementary ground rod electrode as specified in Section 26 0526 at each

pole bonded to grounding system as indicated.
4. Install separate service conductors, 12 AWG copper, from each luminaire down to

handhole for connection to branch circuit conductors.
I. Install accessories furnished with each luminaire.
J. Bond products and metal accessories to branch circuit equipment grounding conductor.
K. Install lamps in each luminaire.

3.4 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
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B. Inspect each product for damage and defects.
C. Operate each luminaire after installation and connection to verify proper operation.
D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
E. Measure illumination levels at night with calibrated meters to verify compliance with

performance requirements. Record test results in written report to be included with submittals.

3.5 ADJUSTING
A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as

directed by Architect. Secure locking fittings in place.

3.6 CLEANING
A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,

fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.7 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct

deficiencies or make adjustments as directed.

3.8 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION  26 5600
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SECTION 01 0200 – GENERAL SITEWORK REQUIREMENTS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this section. 

1.2 SITEWORK LAYOUT 

A. Monuments and Benchmarks 

1. Maintain all monuments, property corners, benchmarks and other reference points. 

2. If these are disturbed or destroyed during construction operations, have them replaced by 
a surveyor licensed in the Commonwealth of Virginia. This replacement shall be at no 
additional expense to the Contract.  

B. Laying out the Work 

1. Located all existing benchmarks and other reference points. 

2. Protect these points throughout construction 

3. Layout work utilizing these reference points. 

C. Record Drawings 

1. Maintain a record of the horizontal and vertical locations of all underground utilities and 
piping, both newly installed and existing encountered.  

2. Maintain a record of any variations of the work. 

3. Record Drawings shall be certified by a Land Surveyor registered in the Commonwealth of 
Virginia. 

4. Maintain record drawings throughout construction, recording information as work is 
performed. Record Drawings shall be available for periodic inspection during the course of 
the project. 

5. Submit final, complete record drawings at Substantial Completion.  

1.3 EASEMENTS 

A. Verify the acquisition of all off-site easements and Rights-of-Way prior to the start of off-site 
construction. This may be done by contacting the Engineer. 

B. Restore all off-site easements to the condition existing prior to the start of work. 

1.4 MAINTENANCE OF TRAFFIC 

A. Maintain vehicle and pedestrian traffic across the frontage of this project. Comply with all 
applicable safety requirements. 

1.5 CORRELATION OF CONSTRUCTION DOCUMENTS 

A. Review construction documents thoroughly prior to the start of construction.  

B. Report any conflict or discrepancy discovered between the Construction Documents to the 
Architect prior to the start of construction.  

C. Report any conflict or discrepancy discovered between the Construction Documents and state 
and local governmental regulations to the Engineer prior to the start of construction. 

1.6 PROJECT CONDITIONS 

A. The conditions existing at the time of inspection for bidding purposes will be maintained by the 
Owner to the extent practical. However, minor variations may occur due to natural occurrences 
prior to the start of clearing work.  

B. The location of existing underground utilities indicated is approximate only. Field locate all 
existing underground utilities in the area of work, regardless of whether or not they are 
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indicated. Call Virginia 811 prior to the start of demolition work for assistance in the location of 
existing underground utilities. 

C. Should charted, uncharted or incorrectly charted utilities be encountered during demolition, 
contact the Engineer immediately for instructions. Cooperate with Owner and utility companies 
to keep services and facilities in operation.  

1.7 SCHEDULING 

A. The Fire Training Building is being bid separately. Coordinate with building vendor and 
contractors. 

PART 2 PRODUCTS 

Not Applicable 

PART 3 EXECUTION 

3.1 PROJECT CLEAN UP 

A. Clean site as construction progresses. Do not allow trash or other waste materials to 
accumulate. 

B. Prior to requesting the punch-list inspection, clean the site to the following requirements:  

1. Power wash all walks and pavements. 

2. The remainder of the site shall be broom clean.  

3. Remove all trash and debris. 

3.2 EXISTING FACILITES 

A. Preserve existing signs, markers, guardrails, fences and other amenities in their original 
condition unless written permission is obtained for their removal and replacement. 

B. Replace damaged items at no additional cost to the Contract. 

 

END OF SECTION 01 0200 
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SECTION 02 4113 – SELECTIVE SITE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of existing asphalt and/or concrete pavement, concrete and/or asphalt 
walks, curbs and gutters, and other exterior site items indicated or not indicated which interfere 
with the Work. 

2. Removal and/or relocation of existing underground utilities. 

3. Removal and disposal of existing utitlies including but not limited to: sanitary sewer pipe, water 
pipe, storm drainage pipe and appurtenances indicated.  Filling of existing pipes to be 
abandoned in place. 

4. Removal and disposal of material from dump areas. 

1.3 DEFINITIONS 

A. Remove: Remove and legally dispose of items except those indicated to be reinstalled, salvaged, 
or to remain the Owner's property. 

B. Remove and Salvage: Items indicated to be removed and salvaged remain the Owner's 
property.Remove, clean, and pack or crate items to protect against damage.  Identify contents of 
containers and deliver to Owner's designated storage area. 

C. Remove and Reinstall: Remove items indicated; clean, service, and otherwise prepare them for 
reuse; store and protect against damage.  Reinstall items in the same locations or in locations 
indicated. 

D. Existing to Remain: Protect items indicated to remain against damage and soiling.  When 
permitted by the Engineer, items may be removed to a suitable, protected storage location and 
then cleaned and reinstalled in their original locations. 

1.4 MATERIALS OWNERSHIP 

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated 
to remain the Owner's property, remove demolished materials from the site with further 
disposition at the Contractor's option. 

B. Storage or sale of removed items or materials on-site will not be permitted. 

C. Historical items, relics, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, antiques, and other items of interest or value to 
the Owner, which may be encountered, remain the Owner's property.  Carefully remove and 
salvage each item or object in a manner to prevent damage and deliver promptly to the Owner. 

1.5 SUBMITTALS 

A. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction 
and site improvements that might be misconstrued as damage caused by the Work. 

B. Record drawings at Project closeout. 

1. Identify and accurately locate capped utilities and other subsurface structural, electrical, or 
mechanical conditions. 

C. Proposed dust-control measures. 

D. Schedule of selective demolition activities indicating the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending dates 
for each activity. 
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2. Interruption of utility services. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Detailed sequence of selective demolition and removal work to ensure uninterrupted progress 
of Owner's on-site operations. 

5. Coordination of Owner's continuing occupancy of portions of existing site and of Owner's. 

E. Inventory of items to be removed and salvaged or turned over to Owner. 

F. Landfill records indicating receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1.6 QUALITY ASSURANCE 

A. Regulatory Requirements: All work shall comply with Federal, State and Local laws and 
regulations concerning hauling and disposal of demolition debris. 

B. Notify the proper agencies prior to the start of work and obtain all necessary permits for this work. 

1.7 PROJECT CONDITIONS 

A. Owner assumes no responsibility for actual condition of items or structures to be demolished.  
Conditions existing at the time of inspection for bidding purposes will be maintained by the Owner 
to the extent practical.  However, minor variations may occur due to Owner’s removal and 
salvage operations prior to the start of demolition work. 

B. The location of existing underground utilities indicated is approximate only.  Field locate all 
existing underground utilities in the area of work, regardless of whether or not they are indicated.  
Call Virginia 811 prior to the start of demolition work for assistance in the location of existing 
underground utilities. 

C. Should charted, uncharted or incorrectly charted utilities be encountered during demolition, 
contact the Engineer immediately for instructions.  Cooperate with Owner and utility companies to 
keep services and facilities in operation. 

D. Do not interrupt existing utilities serving facilities occupied and used by the Owner and others, 
except when permitted in writing by the Owner.  Provide acceptable temporary utility service as 
required to maintain Owner’s operations. 

1.8 SCHEDULING 

A. Owner will occupy portions of the site immediately adjacent to the Work.  Conduct selective 
demolition so that the Owner's operations will not be disrupted.  Provide not less than 72 hours 
notice to Owner of activities that will affect Owner's operations. 

B. Arrange selective demolition schedule so as not to interfere with Owner's on-site operations. 

C. Notify and coordinate any required relocation and/or removal of existing underground utilities, 
poles, meters or other above ground appurtenances with the appropriate utility company (i.e. 
power, telephone, cable and natural gas/propane) prior to the start of selective demolition work. 

1.9 USE OF EXPLOSIVES 

A. Do not use explosives to perform selective site demolition work. 

PART 2 - PRODUCTS 

Not Applicable 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Call Virginia 811 prior to the start of demolition work for assistance in the location of existing 
underground utilities.  Field locate all existing underground utilities in the area of work, regardless 
of whether or not they are indicated. 
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B. Should uncharted or incorrectly charted existing utilities be identified, contact the Engineer 
immediately for instructions.  Provide a scale drawing with the location of the uncharted or 
incorrectly charted utilities for use by the Engineer in preparing additional direction. 

C. Verify that utilities indicated as removed, abandoned and/or relocated have been disconnected 
and capped. 

D. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

E. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged and turned over to the Owner. 

3.2 PROTECTION OF PERSONS AND PROPERTY 

A. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, explosives, acids, 
flammables, or other dangerous materials before proceeding with selective demolition operations. 

B. Conduct demolition operations and remove debris to ensure minimum interference with roads, 
streets, walks and other adjacent occupied and used facilities. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction.  Provide alternate routes around 
closed or obstructed traffic ways if required by governing regulations. 

C. Conduct demolition operations to prevent injury to people and damage to adjacent buildings and 
facilities to remain.  Ensure safe passage of people around selective demolition area. 

1. Erect temporary protection, such as walks, fences, railings, canopies, and covered 
passageways, where required by authorities having jurisdiction. 

2. Protect existing site improvements, appurtenances, and landscaping to remain. 

D. Barricade areas of demolition occurring as part of this work, and post with warning lights as 
required by authorities having jurisdiction. 

E. Protect structures, buildings, utilities, walks, pavements, existing vegetation and other facilities to 
remain from damage caused by settlement, lateral movement, undermining, washout and other 
hazards created by demolition operations. 

3.3 POLLUTION CONTROLS 

A. Perform all work in accordance with the requirements of the latest edition of the Virginia Erosion 
and Sediment Control Handbook and those of the local Erosion Control official.  

B. Clean adjacent structures and improvements of dust, dirt, and debris caused by the Work.  
Return adjacent areas to condition existing before start of selective demolition. 

3.4 DEMOLITION OF EXISTING FACILITIES 

A. Utilities  

1. Coordinate the removal and/or relocation of existing utilities with the appropriate utility 
companies. 

2. Remove existing utilities as indicated and terminate in a manner conforming to the nationally 
recognized code covering the specific utility and to local jurisdictional codes. 

3. Provide adequate means of support and protection during demolition and other construction 
operations for existing utilities that are to remain in place.  Repair utilities damaged by 
construction operations to the satisfaction of the utility owner. 

B. Asphalt Pavement 

1. Remove asphalt concrete pavement by sawcutting to the full depth of the pavement.  Provide 
neat sawcuts at the limits of pavement removal indicated. 

C. Concrete Pavement, Walks, and Curbs 

1. Remove concrete pavement and walks to the nearest joint.  Sawcut concrete if joints are not 
present adjacent to the area of demolition. 
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2. Sawcut concrete along straight lines to a depth of not less than 2 inches.  Break out 
remainder of concrete, provided that the broken area is concealed in the finished work, and 
the remaining concrete is sound.  At locations where the broken face cannot be concealed, 
grind smooth or sawcut entirely through concrete. 

D. Light Poles 

1. Remove and relocate light poles as indicated.  If light poles are owned by a public utility, 
coordinate the relocation with them. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. Promptly dispose of demolished materials.  Do not allow demolished materials to accumulate on-
site. 

B. Do not burn demolished materials or debris. 

C. Transport and legally dispose of demolished materials off of Owner's property. 

3.6 CLEANUP AND REPAIR 

A. Upon completion of demolition work remove all tools, equipment and demolition materials from 
site.  Remove demolition work area protection and leave areas clean. 

B. Repair any demolition performed in excess of that required.  Return elements of construction and 
surfaces to remain to the condition existing prior to the start of construction.  Repair adjacent 
construction or surfaces soiled or damaged by demolition work. 

 

END OF SECTION 02 4113 
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SECTION 31 1000 – SITE CLEARING 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Protection of existing trees. 

2. Clearing and grubbing. 

3.  Removal of trees and other vegetation. 

4. Topsoil stripping.  

1.3 DEFINITIONS 

A. Remove: Remove and legally dispose of items indicated. Removal includes digging out and off-
site disposing of stumps and roots or burning if allowed by local ordinance. 

B. Tree Protection Zone: The area surrounding individual trees or groups of trees to be protected 
during construction and defined by the drip line of individual trees or the perimeter drip line of 
groups of trees, unless otherwise indicated. 

C. Topsoil: Friable, clay foam surface soil, found in varying depths. 

1.4 MATERIALS OWNERSHIP 

A. Except for stripped topsoil or other materials indicated to remain Owner’s property, cleared 
materials shall become Contractor’s property and shall be removed from Project site.  

1.5 SUBMITTALS 

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees, plantings and 
other improvements adjoining the construction that might be misconstrued as damage caused 
by the Work. 

1.6 PROJECT CONDITIONS 

A. Traffic: Conduct site clearing operations to ensure minimum interference with roads, streets, 
walks, and other adjacent occupied or used facilities. Do not close or obstruct streets, walks or 
other occupied or used facilities without permission from authorities having jurisdiction. 

B. Protection of Existing Improvements: Provide protections necessary to prevent damage to 
existing improvements indicated to remain in place. 

1. Protect existing improvements or adjoining properties and on Owner’s property. 

2. Restore existing improvements damaged by clearing operations to their original condition. 

C. The conditions existing at the time of inspection for bidding purposes will be maintained by the 
Owner to the extent practical. However, minor variations may occur due to natural occurrences 
prior to the start of clearing work.  

D. Do not commence site-clearing operations until erosion and sedimentation control measures 
are in place.  

PART 2 PRODUCTS 

2.1 TREE PROTECTION FENCING 

A. Tree protection fencing shall conform to standard and specification 3.38-2 (plastic fence) of the 
Virginia Erosion and Sediment Control Handbook. 
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PART 3 EXECUTION 

3.1 PROTECTION OF EXISTING TREES AND VEGETATION 

A. Install tree protection fencing as indicated. Erect and maintain a temporary fence around the 
drip line of individual trees or around the perimeter drip line of groups of trees to remain.  

1. Do not store construction materials, debris, topsoil or other excavated material within the 
tree protection zone.  

2. Do not permit vehicles or other equipment within the tree protection zone. 

3. Maintain free protection zones free of weeds and trash. 

B. Protect existing trees and other vegetation indicated to remain in place, against unnecessary 
cutting, breaking or skinning of roots, skinning or bruising of bark, smothering of trees by 
stockpiling construction materials or excavated materials within drip line, excess foot or 
vehicular traffic, or parking of vehicles within drip line.  

C. Provide protection for roots over 1-1/2 inch diameter that are cut during construction operations. 
Coat cut faces with emulsified asphalt, or other acceptable coating, formulated for use on 
damaged plant tissues. Temporary cover exposed roots with wet burlap to prevent roots from 
drying out; cover with earth as soon as possible.  

D. Repair or replace trees and vegetation indicated to remain which are damaged by construction 
operations, in a manner acceptable to Engineer. 

3.2 SITE CLEARING 

A. General: Remove trees, shrubs, grass and other vegetation as required to permit installation of 
the Work. Cut minor roots and branches of trees indicated to remain in a clean and careful 
manner, where such roots and branches obstruct installation of the Work. 

B. Clearing and Grubbing: Clear site of trees, shrubs and other vegetation within the clearing limits 
indicated. 

1. Completely remove stumps, roots, and other debris. 

2. Use only hand methods for grubbing inside drip line of trees indicated to remain.  

3. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, 
unless further excavation or earthwork is indicated. Place fill material in horizontal layers 
not exceeding 6 inches loose depth, and thoroughly compact to a density equal to 
adjacent original ground.  

C. Selective Clearing: Clear areas designated as “Selective Clearing” of all ground covers, 
underbrush and trees less than 6-inces in diameter at breast height. Coordinate extent of 
material removed with Engineer.  

1. Remove trees that appear to be dying or weakening for any reason and at any point 
during construction up to and including Substantial Completion at the Engineer’s direction. 

3.3 TOPSOIL STRIPPING 

A. Remove heavy growths of grass from areas before stripping 

B. Strip topsoil to whatever depths are encountered, but to a minimum of at least 4 inches. 

C. Strip topsoil in a manner to prevent intermingling with underlying subsoil or other material.  

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots, 
and other waste materials.  

D. Where existing trees are indicated to remain, leave existing topsoils in place within drip lines to 
prevent damage to root system.  

E. Temporarily stockpile topsoil in storage piles in areas indicated or directed. Construct storage 
piles to provide free drainage of surface water. Cover storage piles, if required, to prevent wind 
erosion. 

1. Do not stockpile topsoil within tree protection zones. 
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2. Stockpile surplus topsoil to allow for re-spreading deeper topsoil. 

F. Dispose of unsuitable or excess topsoil in a legal manner off-site. 

3.4 DISPOSAL OF WASTE MATERIALS 

A. Burning on Owner’s Property: Burning may be allowed on this site subject to approval from the 
local Fire Marshall and other authorities having jurisdiction. Comply with all conditions of the 
burn permit, if it is obtained. 

B. Removal from Owner’s Property. Remove waste materials generated by clearing operations 
from Owner’s property and dispose of in a legal manner off-site. 

1. Remove waste materials and debris from the site in a manner to prevent spillage. 
Pavements and the area adjacent to the site shall remain free from mud, dirt and debris at 
all times. 

2. Clean up debris resulting from site clearing operations continuously with the progress of 
the work. 

 

END OF SECTION 31 1000 
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SECTION 31 2000 – EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section. 

B. Refer to Section 31 1000 for topsoil stripping and Section 32 9200 for topsoil placement. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Excavation, filling, backfilling, and grading indicated and necessary for proper completion of 

the work. 

2. Preparing of subgrade for building slabs, walks, and pavements. 

3. Drainage/porous fill course for support of building slabs. 

4. Excavating and backfilling of trenches. 

5. Excavating and backfilling for underground mechanical and electrical utilities and buried 
mechanical and electrical appurtenances. 

1.3 SUBMITTALS 

A. VDOT approved Job Mix for stone. 

B. Imported fill (if required): Submit location of borrow pit and a sample of the soil for approval to the 
Owner’s Geotechnical Engineer a minimum of fourteen (14) working days prior to use 

C. Geotextile Fabric 

D. Copy of Blasting Permit, approved by authorities having jurisdiction, for record purposes. 

1.4 DEFINITIONS 

A. Excavation: Removal of all material encountered to design subgrade elevations indicated for cut 
areas and to subsoil elevations in fill areas. Excavation also includes subsequent respreading, 
moisture conditioning, compaction, and grading of satisfactory materials removed. 

B. Unauthorized Excavation: Removal of materials beyond the limits indicated in the definition of 
“Excavation” without specific direction of Engineer. 

C. Additional Excavation: Removal, disposal and replacement of materials beyond the limits 
indicated in the definition of “Excavation” at the direction of the Engineer.  Refer to Part 3 of this 
Section for requirements of Additional Excavation.  

D. Subgrade: The undisturbed earth (in cut) or the compacted soil layer (in fill) immediately below 
granular subbase, drainage fill, or topsoil materials. 

E. Subsoil: The undisturbed earth immediately below the existing topsoil layer. 

F. Building Pad: The area extending three (3) feet beyond the exterior limits of the building/column 
footings and down to undisturbed soils at a one horizontal to one vertical slope. 

G. Structures: The area extending a minimum of three (3) feet beyond the edge of foundations, 
slabs, curbs, underground tanks, piping or other man-made stationary features occurring above 
or below ground surface. 

H. Pavements: The area extending 10 feet beyond the exterior limits of paved areas and down to 
undisturbed soils at a one horizontal to one vertical slope. The area extending 3 feet beyond the 
exterior limits of walks and down to undisturbed soils at a one horizontal to one vertical slope 

I. Subbase Material: Artificially graded mixture of crushed gravel or crushed stone meeting VDOT 
specifications.  Material type is indicated on the drawings. 
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J. Drainage/Porous Fill: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed 
gravel meeting the requirements of VDOT No. 57 Stone. 

K. Rock: Hard bed rock, boulders or similar material requiring the use of rock drills and/or explosives 
for removal.  The criteria for classification of general excavation as rock is any material which 
cannot be dislodged by a Caterpillar D-8 Tractor, or equivalent, equipped with a single tooth 
hydraulically operated power ripper.  The criteria for trench rock shall be that a Caterpillar 345 
Backhoe, or equivalent, with a proper width bucket cannot remove the material. 

1.5 ADDITIONAL WORK 

A. This Project is Unclassified.  

B. The risks of concealed, unknown, or unanticipated subsurface conditions from existing ground 
surface to the design subgrade elevations in cut areas and to subsoil elevations in fill areas shall 
be included in the Contract Amount and shall not be considered as grounds for additional costs to 
the Contract. 

C. The risks of concealed, unknown, or unanticipated subsurface conditions below the elevations 
stated above identified as additional excavation shall also be included in the Base Bid Contract 
amount and shall not be considered as grounds for additional cost to the Contract. The work 
includes the establishment of acceptable bearing conditions in both cut and fill situations. 

D. Rock Excavation: Any required rock excavation shall be included in the Base Bid Contract 
amount and shall not be considered as grounds for additional costs to the Contract. 

E. Time extensions will not be granted for Additional Excavation or Rock Excavation. 

1.6 EARTHWORK BALANCE ADJUSTMENTS  

A. Adjustments of grades in order to accommodate shortfall or surplus of material is not allowed. 

B. Any surplus material remaining shall be removed from the site and disposed of in a legal manner. 

1.7 QUALITY ASSURANCE 

A. Codes and Standards: Perform excavation work in compliance with applicable requirements of 
authorities having jurisdiction. 

B. Environmental Compliance:   

1. Comply with the requirements of the latest edition of the Virginia Erosion and Sediment 
Control Handbook for erosion control during earthwork operations. 

C. Testing and Inspection Service: Owner will employ and pay for an independent Geotechnical 
testing and inspection laboratory to perform soil testing and inspection service during earthwork 
operations. Cooperate with Owner’s Geotechnical Engineer as required for testing and inspection 
of work.  These services do not relieve the responsibility for compliance with Contract Document 
requirements.  

1.8 PROJECT CONDITIONS 

A. Site Information: Data concerning subsurface materials or conditions, which are based on test 
borings, have been obtained by the Owner for his use in designing the project.  This data is 
contained in a report titled “GEOTECHNICAL ENGINEERING REPORT, Fluvanna County, 
Virginia” by Underhill Engineering, dated October 25, 2018.  This report is included in this project 
manual for information only. 

1. The accuracy or completeness of the data is not warranted or guaranteed by the Owner 
or the Engineer, and in no event shall be considered part of the Contract Documents.  
The Owner and Engineer expressly disclaim any responsibility for the data as being 
representative of the conditions and materials that may be encountered. 

B. Bidders and interested parties (prior to receipt of bids) are encouraged to conduct their own soil 
and subsurface investigations, examinations, tests, and exploratory borings to determine the 
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nature of the soil conditions underlying the project site.  Contact the Owner's office to make an 
appointment to enter the site for the purpose of conducting your own investigation prior to bid. 

C. Existing Utilities: Do not interrupt existing utilities serving facilities occupied by the Owner of 
others except when permitted under the following conditions and then only after arranging to 
provide acceptable temporary utility services. 

1. Notify Engineer not less than 48 hours in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without receiving Engineer’s written permission. 

3. Existing utilities across or along the line of work are indicated only in an approximate 
location.  Locate all underground lines and structures.  Call Virginia 811 at 1-800-552-
7001 prior to construction.  If utilities are marked that are not shown on the plans, locate 
utility vertically and horizontally and provide information to Engineer.  Repair and correct 
any damage to underground lines and structures. 

1.9 SAFETY 

A. Protection of Persons and Property: Barricade open excavations occurring as part of this work 
and post with warning lights. 

1. Operate warning lights as recommended by authorities having jurisdiction and governing 
regulations and standards. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused 
by settlement, lateral movement, undermining, washout, and other hazards created by 
earthwork operations. 

B. Work within the road right-of-way shall meet all requirements of the latest edition of the Virginia 
Department of Transportation Work Area Protection Manual. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. Satisfactory soil materials are defined as those complying with ASTM D2487 soil classification 
groups CL, ML, GC, SC, GW, GP, GM, SM, SW, and SP. 

B. Unsatisfactory soil materials are defined as those complying with ASTM D2487 soil classification 
groups CH, OL, OH, MH, and PT. 

C. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 4 inches 
in any dimension (2 inches for material used in trench backfill), debris, waste, frozen materials, 
organics, vegetation and other deleterious matter. 

D. Imported material for structural fill shall comply with ASTM D2487 soil classification groups CL, ML, 
SC, SM, SP, SW, GC, GM, GP, or GW. 

2.2 ACCESSORIES 

A. Non-woven Geotextile Fabric (for drainage): Mirafi 140N, or equivalent. 

B. Woven Geotextile Fabric (for reinforcement): PROPEX 2002, or equivalent. 

PART 3 – EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, 
obstructions, and deleterious materials from ground surface is specified in Section 02230 "Site 
Clearing." 
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C. Protect and maintain erosion and sedimentation controls during earthwork operations. 

3.2 DEWATERING 

A. Prevent surface water and subsurface or groundwater from flowing into excavations and from 
flooding project site and surrounding area. 

1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 
foundation bottoms, undercutting footings, and soil changes detrimental to stability of 
subgrade and foundations. Provide and maintain pumps, well points, sumps, suction and 
discharge lines, and other dewatering system components necessary to convey water 
away from excavations. 

2. Establish and maintain temporary drainage ditches and other diversions outside excavation 
limits to convey rainwater and water removed from excavations to collecting or runoff areas. 
Do not use utility trench excavations as temporary drainage ditches. 

B. Should any springs or running water be encountered in the excavation, notify the Engineer and 
provide discharge by trenches (or other acceptable means) and drain to an appropriate point of 
disposal.  Provide temporary drainage facilities to minimize the flow of rainwater onto adjacent 
property. Repair any damage to property or to subgrade as a result of construction and/or 
dewatering (or lack thereof) operations at no additional cost to the Contract. If permanent provision 
must be made for disposal of water other than as indicated, the Contract price shall be adjusted. 

C. Soils encountered may require disking, scarifying, moisture conditioning, harrowing, pulverizing or 
other special or careful handling when utilized as fill. No additional payment will be made for these 
operations. 

3.3 EXPLOSIVES 

A. Blasting may be done only if authorized by the Owner and local authorities having jurisdiction.  
When explosives are used, experienced powdermen or persons who are licensed or otherwise 
authorized to use explosives shall execute the work. Explosives shall be stored, handled, and used 
in accordance with local regulations and with the “Manual of Accident Prevention in Construction” of 
the Associated General Contractor of America, Inc. Correct any damage to foundations or other 
work caused by use of explosives. Meeting the requirements of the blasting permit, if issued, is a 
Contract responsibility. 

1. Pre-blast inspections are required in accordance with all prevailing jurisdictional guidelines. 
These inspections and associated costs are the sole responsibility of the Contractor. Any 
damage resulting from blasting operations to onsite or offsite structures and appurtenances 
and costs associated therewith are the sole responsibility of the Contractor. Blasting 
operations in the vicinity of existing structures and new and/or in-progress construction 
shall also be performed in accordance with the constraints of the most recent edition of the 
Virginia Statewide Fire Prevention Code, NFPA 495 and/or local ordinances as applicable. 

3.4 EXCAVATION 

A. Excavation consists of removal, placement and disposal of material encountered when establishing 
required subgrade or finish grade elevations. 

1. Excavation includes removal and disposal of pavements and other obstructions visible on 
ground surface; underground structures, utilities and other items indicated to be demolished 
and removed; together with earth and other materials encountered that are not classified as 
rock or unauthorized excavation. 

B. Rock Excavation: If Rock is encountered the Owner’s Geotechnical Engineer will verify that the 
material qualifies for classification as rock excavation. 

1. If rock is encountered in grading, remove to depths as follows: 

a) Under surfaced areas, to 6” under the respective subgrade for such areas. 

b) Under grass and planted areas - 12” below finished grade. 
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c) Under footings – Two feet below bottom of footing, One foot outside of perimeter of 
footing. 

d) Under trenches – 6” below bottom of trench. 

 
3.5 EXCAVATION FOR BUILDING PAD AND STRUCTURES 

A. Conform to elevations and dimensions indicated within a tolerance of plus or minus 0.10 foot, and 
extending a sufficient distance from footings and foundations to permit placing and removal of 
concrete formwork, installation of services, other construction and for review. 

B. Excavations for footings and foundations: Do not disturb bottoms of excavation.  Excavate by hand 
to elevations required just before concrete reinforcement is placed.  Trim bottoms to required lines 
and grades to leave solid base to receive other work. 

1. Where rock is encountered, carry excavation to required elevations and backfill with 
crushed stone prior to installation of footing. 

C. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Structures: Conform to 
elevations and dimensions indicated within a tolerance of plus or minus 0.10 foot plus a sufficient 
distance to permit placing and removal of concrete formwork, installation of services, other 
construction and for review.  Do not disturb bottom of excavations intended for bearing surface. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Cut surface under pavements to comply with cross-sections, elevations and grades as indicated. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to uniform width, sufficiently wide to provide ample working room and a 
minimum of 6 to 9 inches of clearance on both sides of pipe or conduit. 

B. Excavate trenches to depth indicated or required to establish indicated slope and invert elevations 
and to support bottom of pipe or conduit on undisturbed soil.  Beyond building perimeter, excavate 
trenches to allow installation of top of pipe below frost line. 

1. Where rock is encountered, carry excavation to required elevations and backfill with VDOT 
#57 crushed stone prior to installation of pipe. 

2. For pipes or conduit less than 6 inches in nominal size, and for flat-bottomed, multiple-duct 
conduit units, do not excavate beyond indicated depths.  Hand-excavate bottom cut to 
accurate elevations and support pipe or conduit on undisturbed soil. 

3. For pipes and equipment 6 inches or larger in nominal size, shape bottom of trench to fit 
bottom of pipe for 90 degrees (bottom 1/4 of the circumference).  Fill depressions with 
tamped sand backfill.  At each pipe joint, dig bell holes to relieve pipe bell of loads ensure 
continuous bearing of pipe barrel on bearing surface. 

3.8 EXCAVATION STABILITY 

A. General: Comply with local codes, ordinances, and requirements of agencies having jurisdiction. 

B. Slope sides of excavations to comply with local codes, ordinances, and requirements of agencies 
having jurisdiction. Shore and brace where sloping is not possible because of space restrictions or 
stability of material excavated. Maintain sides and slopes of excavations in safe condition until 
completion of backfilling. 

C. Shoring and Bracing: Provide materials for shoring and bracing, such as sheet piling, uprights, 
stringers, and cross braces, in good serviceable condition.  Maintain shoring and bracing in 
excavations regardless of time period excavations will be open. Extend shoring and bracing as 
excavation progresses. 

3.9 SUBGRADE INSPECTION 
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A. Notify Engineer when mass, trench and footing excavations have reached required subgrade.  
The Engineer will arrange for an inspection of conditions by the Owner’s Geotechnical Engineer.  
Alternative procedures for arranging this review may be implemented at the Owner’s written option.  

B. If the Owner’s Geotechnical Engineer determines that the subgrade bearing conditions are 
unacceptable, the Engineer will authorize additional excavation until suitable bearing conditions are 
encountered. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h). 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 
(13.6 tonnes). 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Engineer, and replace with compacted backfill or fill as directed. 

D. Under supervision of the Owner’s Geotechnical Engineer, proofroll subgrade in cut areas below the 
building pad and pavement(s) with a loaded dump truck or other approved pneumatic tired vehicle. 
Should any unstable sub-soil be encountered below pavement or structures, break up the top eight 
inches of ground surface, pulverize, moisture-condition to optimum moisture content, and compact 
to percentage of maximum density as stated in Percentage of Maximum Density Requirements. 
Perform this work at no additional cost and/or time to the Contract. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.10 ADDITIONAL EXCAVATION 

A. Additional Excavation (Mass): Remove excavated materials and dispose of as directed by the 
Engineer.  Replace this excavated material with satisfactory material placed and compacted 
according to the requirements of the “Placement and Compaction” section. 

B. Additional Excavation in Trenches: Remove excavated materials and dispose of as directed by the 
Engineer.  Replace this excavated material with stone. 

C. Additional Excavation in Footings: Remove excavated materials and dispose of as directed by the 
Engineer.  Replace this excavated material with lean concrete/flowable fill or with stone extending 
12 inches laterally beyond the footing in all directions. 

D. Protect the subgrade during construction. During wet conditions, the subgrade soils may become 
saturated and soften, possibly resulting in damage to the subgrade if disturbed by equipment.  
Correct subgrade damaged in this manner.  No additional payment will be made to correct 
subgrade damaged in this manner. 

3.11 UNAUTHORIZED EXCAVATION 

A. Correct Unauthorized Excavation as follows: 

1. Under footings, foundation bases, or retaining walls, fill unauthorized excavation by 
extending indicated bottom elevation of footing or base to excavation bottom without 
altering required top elevation.  Lean concrete fill may be used to bring elevations to proper 
position when acceptable to Engineer.  

2. Elsewhere, backfill and compact unauthorized excavations as indicated for authorized 
excavations of same classification unless otherwise directed by Engineer. 

3.12 STORAGE OF EXCAVATED MATERIALS 
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A. Temporarily stockpile excavated materials acceptable for use as backfill and fill.  Place, grade, and 
shape stockpiles for proper drainage.  Cover to prevent windblown dust. 

1. Stockpile excavated materials away from edge of excavations.  Do not store within the drip 
line of trees to remain. 

3.13 BACKFILL AND FILL 

A. Backfill excavations as promptly as work permits, but not until completion of the following: 

1. Acceptance by local authority having jurisdiction of construction below finished grade, 
including perimeter insulation. 

2. Review, approval, and recording of the locations of underground utilities. 

3. Removal of concrete formwork. 

4. Removal of shoring and bracing (including backfilling of voids with satisfactory materials). 

5. Removal of trash and debris from excavation. 

6. Permanent or temporary horizontal bracing is in place on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow or ice. 

C. Ground Surface Preparation: Remove vegetation, debris, obstructions, and deleterious materials 
from ground surface prior to placement of fills.   

D. Bench sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing 
material.  Plow, scarify, bench or break up sloped surfaces flatter than 1 vertical to 4 horizontal so 
fill material will bond with existing material. 

E. Place soil material in layers to required subgrade elevations, for each area classification listed 
below, using materials indicated in Part 2 of this Section.  

1. Under grassed areas, use satisfactory excavated or borrow material. 

2. Under walks, curbs, and pavements, use satisfactory excavated or borrow material. 

3. Under building slabs, use satisfactory excavated or borrow materials and drainage/porous 
fill material as indicated. 

3.14 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Backfill trenches with concrete where trench excavations pass within 18 inches of column or wall 
footings and that are carried below bottom of such footings or that pass under wall footings. Place 
concrete to level of bottom of adjacent footing. 

D. Provide 4-inch- (100-mm-) thick, concrete-base slab support for piping or conduit less than 30 
inches (750 mm) below surface of roadways.  After installing and testing, completely encase 
piping or conduit in a minimum of 4 inches (100 mm) of concrete before backfilling or placing 
roadway subbase. 

E. Place and compact initial backfill of subbase material, free of particles larger than 1 inch (25 
mm) in any dimension, to a height of 12 inches (300 mm) over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or displacement 
of piping or conduit.  Coordinate backfilling with utilities testing. 
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F. Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a 
height of 12 inches (300 mm) over the utility pipe or conduit. 

G. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final 
subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 
inches (150 mm) below subgrade under pavements and slabs. 

K. Do not backfill trenches until any required testing and inspections have been completed and 
Engineer authorizes backfilling. Backfill carefully to avoid damage or displacement of pipe systems. 

L. Under piping and conduit and equipment, use crushed stone where required over rock bearing 
surface and for correction of unauthorized excavation.  Shape excavation bottom to fit bottom 90 
degrees of cylinder. 

M. Place backfill and fill materials evenly adjacent to structures, piping, or conduit to required 
elevations. Prevent wedging action of backfill against structures or displacement of piping or conduit 
by carrying material uniformly around structure, piping, or conduit to approximately same elevation 
in each lift. 

3.15 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percentage points of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percentage points and is too wet to compact to 
specified dry unit weight. 

B. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before 
compaction, uniformly apply water to surface of subgrade or layer of soil material. Apply water in 
minimum quantity as necessary to prevent free water from appearing on surface during or 
subsequent to compaction operations.  Maintain the moisture content of the structural fill materials 
to within 2 percentage points of the optimum moisture content until permanently covered. 

C. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to 
required density. 

1. Stockpile or spread soil material that has been removed because it is too wet to permit 
compaction. Assist drying by discing, harrowing, or pulverizing until moisture content is 
reduced to a satisfactory value. 

2. Work wet materials as directed by the Owner’s Geotechnical Engineer. Base bids on 
working material daily for a maximum of five days of acceptable weather. 

3. No additional payment will be made for these operations. 

4. Time extensions will not be granted for working wet material on site. 

 
3.16 COMPACTION OF SOIL BACKFILL AND FILLS 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material 
compacted by hand-operated tampers. 
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B. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture 
content. Compact each layer to required percentage of maximum dry density or relative dry density 
for each area classification.  Do not place backfill or fill material on surfaces that are muddy, frozen, 
or contain frost or ice. 

C. Control soil and fill compaction, providing minimum percentage of density indicated for each area 
classification indicated below.  Correct improperly compacted areas or lifts as directed by Engineer 
if soil density tests indicate inadequate compaction. 

D. Percentage of Maximum Density Requirements: Compact soil to not less than the following 
percentages of maximum density at a moisture content within 2 percentage points of optimum in 
accordance with ASTM D698: 

1. Under structures, building pad and pavements, compact each layer of backfill or fill material 
at 95 percent maximum density.  This includes ground under future expansion areas. 

2. Under grass or unpaved areas, compact each layer of backfill or fill material at 90 percent 
maximum density. 

E. Seal all fill areas at the end of each working day, utilizing a smooth drum roller. 

3.17 GRADING 

A. General: Rough grading of areas within the Project, including cut and fill sections and adjacent 
transition areas, shall be reasonably smooth, compacted and free from irregular surface changes. 
The degree of finish shall be that ordinarily obtainable from either blade-grader or motor patrol 
except as otherwise indicated.  The finished subgrade surface from the grassed areas generally 
shall be not more than 0.2 feet above or below the final grade or approved cross section, with due 
allowance for topsoil. 

B. The tolerance for areas within 10 feet of building perimeter, walks and all areas to be paved shall 
not exceed 0.10 feet above or below the established subgrade.  Finish all ditches, swales and 
gutters to drain readily.  Unless otherwise indicated, evenly slope the subgrade to provide drainage 
away from building walls in all directions at a grade not less than ¼ inch per foot.  Provide rounding 
at top and bottom of cut and fill slopes and at other breaks in grade. 

C. Protection of Graded Areas: Protect newly graded areas and areas of cut, fill and design/subgrade 
elevations from the actions of the elements and from deterioration as a result of construction 
operations and weather conditions (frost, rains, snow, sleet, hail, etc.).  Repair any settlement or 
washing that occurs prior to or after acceptance of the work.  Fill to required subgrade levels any 
areas where settlement occurs.  Protect trees to remain, and, at all areas of the Site where 
construction operations are in progress, provide protection for the safety of occupants of the 
existing facilities.  

D. General: Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 
tolerances. 

E. Site Grading: Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch (25 mm). 

2. Walks:  Plus or minus 1 inch (25 mm). 

3. Pavements:  Plus or minus 1/2 inch (13 mm). 

F. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested 
with a 10-foot (3-m) straightedge. 
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3.18 PAVEMENT SUBBASE COURSE: 

A. General: Place subbase material, in layers of indicated thickness, over subgrade surface to support 
a pavement base course. 

B. Grade Control: During construction, maintain lines and grades including crown and cross-slope of 
subbase course. 

C. Shoulders:  Place shoulders along edges of subbase course to prevent lateral movement. Construct 
shoulders of acceptable soil materials, placed in such quantity to compact to thickness of each 
subbase course layer.  Compact and roll at least at 12” width of shoulder simultaneously with 
compacting and rolling each layer of subbase course. 

D. Placing:  Place subbase course material on prepared subgrade in layers of uniform thickness, 
conforming to indicated cross-section and thickness.  Maintain optimum moisture content for 
compacting subbase material during placement operations. 

E. When a compacted subbase course is 6” thick or less, place material in a single layer. When more 
than 6” thick, place material in equal layers, except no single layer more than 6” or less than 3” in 
thickness when compacted. 

F. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

G. On prepared subgrade, place subbase and base course under pavements and walks as follows: 

1. Place base course material over subbase course under hot-mix asphalt pavement. 

2. Shape subbase and base course to required crown elevations and cross-slope grades. 

3. Place subbase and base course 6 inches (150 mm) or less in compacted thickness in a 
single layer. 

4. Place subbase and base course that exceeds 6 inches (150 mm) in compacted 
thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 
mm) thick or less than 3 inches (75 mm) thick. 

5. Compact subbase and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D 698. 

H. Pavement Shoulders: Place shoulders along edges of subbase and base course to prevent 
lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil 
materials and compact simultaneously with each subbase and base layer to not less than 95 
percent of maximum dry unit weight according to ASTM D 698. 

3.19 BUILDING SLAB DRAINAGE COURSE 

A. General: Place drainage/porous fill material, over subgrade surface to support concrete building 
slabs and sidewalks areas indicated.  

B. Place drainage course on subgrades free of mud, frost, snow, or ice. 

C. Placing:  Place drainage/porous fill material on prepared subgrade in layers of uniform thickness, 
conforming to indicated cross-section and thickness.  Maintain optimum moisture content for 
compacting material during placement operations. 

D. When a compacted drainage course is indicated to be 6 inches thick or less, place material in a 
single layer.  When indicated to be more than 6 inches thick, place material in equal layers, except 
no single layer more than 6 inches or less than 3 inches in thickness when compacted. 

3.20 FIELD QUALITY CONTROL 

A. Quality Control Testing During Construction: Allow testing service to inspect and approve each 
subgrade and fill layer before further backfill or construction work is performed. 
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1. If in the opinion of the Engineer, based on testing service reports and inspection, subgrade 
or fills have been placed that are below required density, perform additional compaction 
and testing until required density is obtained. 

B. The Owner will engage, and pay for, the services of a Geotechnical Engineer whose function shall 
be to afford complete engineering control by testing of the conditions of all footing subgrades, the 
placement of all structural fills under structures, building pad and pavement areas, and all 
compaction where required, and to observe the proof rolling of the building pad and pavement 
areas. 

C. The Owner’s Geotechnical Engineer will be present as deemed necessary during all phases of the 
Work requiring filling, compaction operations or testing.  The Geotechnical Engineer will provide the 
Engineer with written certification that fill and compaction was completed with accepted materials in 
accordance with the Documents, and give a professional opinion regarding shrinkage or settlement 
of fill and safe load bearing capacity of fill. 

D. Site Preparation and Proofrolling: The Owner’s Geotechnical Engineer will determine if any 
additional excavation or in-place densification is necessary to prepare a subgrade for fill placement 
for slab or pavement support. 

E. Fill Placement and Compaction: The Owner’s Geotechnical Engineer will witness all fill operations 
and take sufficient in-place density tests to verify that the indicated degree of fill compaction is 
achieved.  The Owner’s Geotechnical Engineer will observe and approve borrow materials used 
and shall determine if their existing moisture contents are suitable/acceptable. 

F. Footing Excavation Review: The Owner’s Geotechnical Engineer will review the footing excavations 
for the building foundations.  He will verify that the design bearing pressures are available and that 
no loose or soft areas exist beneath the bearing surfaces of the footing excavations. 

G. The Owner’s Geotechnical Engineer will submit two (2) copies each of his reports, 
recommendations and/or opinions to the Engineer and the Owner.  Pertinent information will be 
provided to the Contractor as required. 

3.21 EROSION CONTROL: 

A. Provide erosion control methods in accordance with requirements of authorities having jurisdiction, 
the Virginia Erosion and Sediment Control Handbook, and as indicated in the Contract Documents. 

3.22 PROTECTION 

A. Repair and reestablish grades in settled, eroded, and rutted areas to indicated tolerances. 

B. Reconditioning Compacted Areas: Where subsequent construction operations or adverse weather 
disturbs completed compacted areas, scarify surface, reshape, and compact to required density 
prior to further construction. 

C. Settling: Where settling is measurable or observable at excavated areas during general project 
warranty period, remove surface (pavement, lawn, or other finish), add backfill material, compact, 
and replace surface treatment.  Restore appearance, quality, and condition of surface or finish to 
match adjacent work, and eliminate evidence of restoration to greatest extent possible.  

D. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 
degrees. 
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3.23 DISPOSAL OF WASTE MATERIALS 

A. Removal from Owner's Property: Remove excess and/or waste materials, including trash and 
debris, and dispose of it off Owner's property in a legal manner. 

B. Dispose of excess material and materials not acceptable for use as backfill or fill legally offsite. 

C. Do not remove topsoil from site until it has been demonstrated to the Owner’s satisfaction that it is 
excess. 

END OF SECTION 31 2000 
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SECTION 32 1216 – ASPHALT PAVEMENT 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section.

1.2 SUMMARY 

A. This Section includes the following:

1. Hot-mix asphalt paving over prepared subbase.

2. Hot-mix asphalt patching.

3. Asphalt surface treatments.

a) Coal tar sealant.

1.3 SUBMITTALS 

A. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job mix
proposed for the Work.

B. Material Certification: Certification signed by Contractor certifying that each material complies
with requirements.

C. Traffic maintenance and Work Area Protection Plan: Submit a plan indicating sequencing and
measures to be used for the maintenance and protection of traffic during operations within or
immediately adjacent to existing roadways open to vehicular traffic. The Engineer and the
Virginia Department of Transportation must approve this plan prior to commencement of work
within the Right-of-Way.

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experience installer who has completed hot-mix asphalt
paving similar in material, design, and extent to that indicated for this Project and with a record
of successful in-service performance.

B. Asphalt paving materials and installation shall conform to the requirements of the latest edition
of the Virginia Department of Transportation (VDOT) Road and Bridge Specifications and Road
and Bridge Standards.

1.5 PROJECT CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if substrate is wet or excessively
damp or if the following conditions are not met:

1. Prime and Tack Coats: Minimum ambient temperature of 50 deg F (10 deg C), and when
temperature has not been below 35 deg F (1 deg C) for 12 hours immediately prior to
application.

2. Asphalt Base Course: Minimum ambient temperature of 40 deg F (4 deg C) and rising at
time of placement.

3. Asphalt Surface Course: Minimum surface temperature of 40 deg F (4 deg C) and rising at
time of placement.

1.6 TESTING AND INSPECTION 

A. The Owner’s testing agency will observe the asphalt placement.

B. Testing to be performed by the Owner’s third-party testing firm.

PART 2 PRODUCTS 

2.1 ASPHALT-AGGREGATE MIXTURE 

78



Fluvanna County Fire Training Center 

ASPHALT PAVEMENT 32 1216 – 2 

A. General: Provide plant-mixed, hot-laid asphalt-aggregate mixture complying with the
requirements of the VDOT Road and Bridge Specifications and as recommended by local
paving authorities to suit project conditions.

2.2 ASPHALT MATERIALS 

A. Tack Coat: ASTM D977, emulsified asphalt of ASTM D 2397, cationic emulsified asphalt, slow
setting, factory diluted in water, of suitable grade and consistency for application.

B. Prime Coat: Asphalt emulsion prime conforming to VDOT requirements.

2.3 AUXILIARY MATERIALS 

A. Paving Geotextile: Nonwoven polypropylene, specifically designed for paving applications,
resistant to chemical attack, rot, and mildew.

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads.

B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that
require further compaction.

C. Notify Engineer in writing of any unsatisfactory conditions. Do not begin paving installation until
these conditions have been satisfactorily corrected.

3.2 MAITENANCE AND PROTECTION OF TRAFFIC 

A. Utilize flagmen, barricades, warning signs and warning lights as required by the Virginia Work
Area Protection Manual.

3.3 PATCHING AND REPAIRS 

A. Patching: Saw cut perimeter of patch and excavate existing pavement section to sound base
Recompact new subgrade. Excavate rectangular or trapezoidal patches, extending 12 inches
(300 mm) into adjacent sound pavement, unless otherwise indicated. Cut excavation faces
vertically.

1. Tack coat faces of excavation and allow to cure before paving.

2. Fill excavation with dense-graded, hot-mix asphalt base mix and, while still hot, compact
flush with adjacent surface.

B. Leveling Course: Install and compact leveling course consisting of dense-graded, hot-mix
asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing
pavements.

1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

C. Crack and Joint Filing: Remove existing filler material from cracks or joints to a depth of 1/4
inch (6 mm). Refill with asphalt joint-filling material to restore watertight condition. Remove
excess filler that has accumulated near cracks or joints.

D. Tack Coat: Apply uniformly to existing surfaces of previously constructed asphalt or Portland
cement concrete paving and to surfaces abutting or projecting into new, hot-mix asphalt
pavement. Apply at a uniform rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq.m) of surface.

1. Allow tack coat to cure undisturbed before paving.

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillage and clean affected surfaces.

3.4 SURFACE PREPARATION 

A. General: Immediately before placing asphalt materials, remove loose and deleterious material
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.
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B. Sweep loose granular particles of unbound-aggregate base course. Do not dislodge or disturb
aggregate embedded in compacted surface of base course.

C. Prime Coat: For asphalt sections less than 4” thick, apply uniformly over surface of compacted-
aggregate base at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m). Apply enough material
to penetrate and seal, but not flood, surface. Allow prime coat to cure for 24 hours minimum.

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over
surface to blot excess asphalt. Use just enough sand to prevent pickup under traffic.
Remove loose sand by sweeping before pavement is placed and after volatile have
evaporated.

2. Protect primed substrate from damage to receive paving.

D. Tack Coat; Required for existing asphalt surfaces and new asphalt that has been in place
longer than 5 days.

3.5 GEOTEXTILE INSTALLATION 

A. Apply bond coat, consisting of asphalt cement, uniformly to existing surfaces at a rate of .20 to
.30 gal./sq. yd. (0.8 to 1.2 L/sq. m).

B. Place paving geotextile (if called for by the geotechnical engineer) promptly according to
manufacturer's written instructions. Broom or roll geotextile smooth and free of wrinkles and
folds. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm).

1. Protect paving geotextile from traffic and other damage and place overlay paving the
same day.

3.6 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt mix on prepared surfaces, spread uniformly, and strike off. Place
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation
of mix. Place each course to required grade, cross section, and thickness, when compacted.

1. Place hot-mx asphalt base course in number of lifts and thickness indicated.

2. Spread mix at minimum temperature of 225 deg F (107 deg C).

B. Place paving in consecutive strips not less than 10 feet (3 m) wide, except where infill edge
strips of a lesser width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to
overlap previous strips. Complete asphalt base course for a section before placing
intermediate or surface courses.

C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

3.7 JOINTS 

A. Construct joints between old and new pavement, or between successive days work, to ensure
continuous bond between adjoining paving sections. Construct joints free of depressions with
same texture and smoothness as other sections of hot-mix asphalt course.

1. Clean contact surfaces and apply tack coat.

2. Offset longitudinal joints in successive courses a minimum of 6 inches (150 mm).

3. Offset transverse joints in successive courses a minimum of 24 inches (600 mm).

4. Construct transverse joints as required by the VDOT Road and Bridge Specifications.

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive
displacement.
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3.8 COMPACTION 

A. General: Begin compaction as placed hot-mix paving will bear roller weight without excessive 
displacement. Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in 
areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling: Accomplish breakdown or initial rolling immediately after rolling joints and 
outside edge. Examine surface immediately after rolling for indicated crown, grade, and 
smoothness. Repair surfaces by loosening displaced, filling with hot-mix asphalt, and rerolling 
to required elevations. 

C. Intermediate Rolling: Begin rolling immediately after breakdown rolling, while hot-mix asphalt is 
still hot enough to achieve indicated density. Continue rolling until hot-mix asphalt, and rerolling 
to required elevations. 

1. Average Density: 95 percent of reference laboratory density according to ASTM D 1559. 

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. Surface course average density shall be 95 percent of reference laboratory density.  

E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to 
proper alignment. Bevel edges while still hot, with back of rake or smooth iron, Compact 
thoroughly using tamper or other satisfactory method. Edges adjacent to curbs and curbs and 
gutter sections shall be flush with the edge of concrete.  

F. Repairs: Remove paved areas that are defective or contaminated with foreign materials. 
Remove paving course over area affected and replace with fresh, hot-mix asphalt. Compact by 
rolling to specified density and surface smoothness. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened.  

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked.  

3.9 INSTALLATION TOLERANCES  

A. Thickness: Compact each course to produce the thickness indicated within the following 
tolerances: 

1. Base Course: Plus or minus 1/2 inch (13 mm). 

2. Surface Course: Plus 1/4 inch (6 mm), no minus.  

B. Surface Smoothness: Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely 
or longitudinally to paved areas. 

1. Base Course: 1/4 inch (6 mm). 

2. Surface Course: 3/16 inch (3 mm). 

3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. 
Maximum allowable variance from template is 1/4 inch (6 mm). 

C. Check surface areas at intervals as directed by Engineer. 

3.10 FIELD QUALITY CONTROL 

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

1. Testing agency will conduct and interpret tests and state in each report whether tested 
Work complies with or deviates from requirements. 

B. Additional testing, at Contractor’s expense, will be performed to determine compliance of 
corrected Work with requirements. 

C. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with requirements. 
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SECTION 33 4100 – STORM DRAINAGE 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section.

1.2 SUMMARY 

A. This Section includes the storm sewerage system piping and appurtenances from a point 5 feet
outside the building to the point of disposal.

1.3 SUBMITTALS 

A. Product data for:

1. Concrete pipe

2. Polyethylene pipe

3. Frames and covers.

4. Grates

B. Certification, signed by material producer and contractor, that standard precast and cast in
place concrete storm drainage manholes and Drop Inlets comply with VDOT standards and
specifications.

C. VDOT approved job mix for bedding stone.

D. Shop drawings for:

1. Non-standard precast or cast-in-place concrete storm drainage manholes and Drop Inlets.

2. Cleanouts

3. Underdrains

E. Record drawings of installed storm drainage system.

1.4 QUALITY ASSURANCE 

A. Environmental Compliance: Comply with applicable portions of local environmental agency
regulations pertaining to storm sewerage systems.

B. Utility Compliance: Comply with state and local regulations and standards pertaining to storm
sewerage systems.

C. All materials shall be new and free of defects (i.e. pipe shall not have chipped spigots or bells).

1.5 PROJECT CONDITIONS 

A. Site Information: Perform site surveys, research public utility records, and verify existing utility
locations.  Verify that storm sewerage system piping may be installed in compliance with
original design and referenced standards.

B. Locate existing structures and piping to be closed and abandoned.

C. Existing Utilities: Do not interrupt existing storm sewer serving facilities occupied by the Owner
of others except when permitted under the following conditions and then only after arranging to
provide acceptable temporary storm sewer services.

1. Notify Engineer not less than 48 hours in advance of proposed storm sewer interruptions.

2. Do not proceed with storm sewer interruptions without receiving Engineer’s written
permission.

D. Existing utilities across or along the line of work are indicated only in an approximate location.
Locate all underground lines and structures.  Call Virginia 811 prior to construction.  If utilities
are marked that are not shown on the plans, locate utility vertically and horizontally and provide
information to Engineer.

1.6 SEQUENCING AND SCHEDULING 
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A. Coordinate with fire training building vendor and owner for building storm drainage piping. 

B. Coordinate with other utility work. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All materials used for construction of the storm sewerage system shall comply with the 
requirements of the latest edition of the Virginia Department of Transportation Road and 
Bridge Standards and Road and Bridge Specifications. 

2.2 PIPE AND FITTINGS 

A. Provide pipe and pipe fitting materials compatible with each other. Pipe materials are 
indicated on the drawings.   

B. Reinforced Concrete Pipe (RCP): Shall conform to the requirements of ASTM C76/AASHTO 
M170, Class III, unless otherwise indicated. All RCP shall be gasketed. 

C. O-Ring Gasket Reinforced Concrete Pipe: Shall conform to the requirements of ASTM 
C76/AASHTO M170, Class III, unless otherwise indicated. Joints shall conform to the 
requirements of ASTM C443/AASHTO M198. 

D. Corrugated Polyethylene Pipe (P.E.): Shall have a smooth lined interior and meet the 
requirements of ASTM F405 or AASHTO M252 for 10” diameter and smaller, and ASTM F667 
or AASHTO M294 for 12” diameter and larger. 

E. PVC Storm Sewer Pipe: Shall conform to the requirements of ASTM D3034, SDR-35 with bell  

F. HDPE Storm Sewer Pipe: Shall conform to requirements of ASTM F2648, soil tight, with 
smooth interior and annular exterior corrugations. 

2.3 CLEANOUTS 

A. Cast-iron ferrule and countersunk brass cleanout plug, with round cast-iron access frame and 
heavy-duty, secured, scoriated cast-iron cover. 

2.4 DROP INLETS 

A. Precast Concrete Drop Inlets: Comply with the requirements of the latest edition of the Virginia 
Department of Transportation’s Road and Bridge Standards, and Road and Bridge 
Specifications. 

B. Cast-in-Place Drop Inlets: Comply with the requirements of the latest edition of the Virginia 
Department of Transportation's Road and Bridge Standards, and Road and Bridge 
Specifications. 

C. Drop Inlet Steps, Safety Slabs and Inlet Shaping: Comply with the requirements of the latest 
edition of the Virginia Department of Transportation’s Road and Bridge Standards, and Road 
and Bridge Specifications. 

D. Drop Inlet Frames and Grates: Comply with the requirements of the latest edition of the Virginia 
Department of Transportation’s Road and Bridge Standards, and Road and Bridge 
Specifications. 

E. Plastic Drain Basins: ADS or approved equal. 

2.5 CONCRETE AND REINFORCEMENT 

A. Concrete: Conform to the requirements of VDOT Standard Class A3 concrete. 

B. Reinforcement: Steel conforming to the following: 

1. Fabric: ASTM A 185 welded wire fabric, plain. 

2. Reinforcement Bars: ASTM A 615, Grade 60, deformed. 

2.6 UNDERDRAINS 
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A. Underdrains and combination underdrains: Conform to the requirements of the latest edition of 
the VDOT Road and Bridge Specifications and the VDOT Road and Bridge Standards for the 
type of underdrain, unless otherwise indicated. 

1. PVC underdrains shall conform to the requirements of ASTM F758, Type PS 28 or ASTM 
F949. 

2. PE corrugated underdrain pipe shall conform to AASHTO M252.   

B. Provide a filter fabric “sock” wrapping for all underdrain pipe. 

2.7 END WALLS AND END SECTIONS 

A. End walls: Conform to the requirements of the latest edition of the VDOT Road and Bridge 
Specifications and the VDOT Road and Bridge Standards. 

B. End sections: Conform to the requirements of the latest edition of the VDOT Road and Bridge 
Specifications and the VDOT Road and Bridge Standards for the size of pipe indicated. 
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PART 3 EXECUTION 

3.1 GENERAL 

A. Install the storm sewerage system in accordance with the latest edition of the Virginia 
Department of Transportation’s Road and Bridge Standards and Road and Bridge 
Specifications. 

3.2 PREPARATION OF FOUNDATION FOR BURIED STORM SEWERAGE SYSTEMS 

A. Grade trench bottom to provide a smooth, firm, stable, and rock-free foundation, throughout the 
length of the pipe. 

B. Remove unstable, soft, and unsuitable materials at the surface upon which pipes are to be laid, 
and backfill with clean sand or pea gravel to indicated level. 

C. Install pipe bedding conforming to the requirements of the latest edition of the Virginia 
Department of Transportation’s Road and Bridge Standards and Road and Bridge 
Specifications. 

3.3 PIPE INSTALLATION 

A. Install piping beginning at low point of systems, true to grades and alignment indicated with 
unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, 
sleeves, and couplings in accordance with manufacturer's recommendations for use of 
lubricants, cements, and other installation requirements. Maintain swab or drag in line and pull 
past each joint as it is completed. 

B. Use proper size increasers, reducers, and couplings, where different size or material of pipes 
and fittings are connected.  Reduction of the size of piping in the direction of flow is prohibited. 

C. Extend storm sewerage system piping to connect to building storm drains, of sizes and in 
locations indicated. 

D. Join and install concrete pipe and fittings per VDOT specifications. 

E. Join and install PE pipe and fittings per manufacturer’s recommendations. 

F. Join different types of pipe with standard manufactured couplings and fittings intended for that 
purpose. 

3.4 MANHOLES 

A. General:  Install manholes complete with accessories as indicated.  Form continuous concrete 
or split pipe section channel and benches between inlets and outlet.  Set tops of frames and 
covers flush with finish grade, unless otherwise indicated. 

B. Place precast concrete manhole sections as indicated and install in accordance with 
ASTM C 891. 

C. Construct cast-in-place manholes as indicated. 

D. Apply bituminous mastic coating at joints of sections. 

3.5 CLEANOUTS 

A. Install cleanouts and extension from sewer pipe to cleanout at grade as indicated.  Set cleanout 
frame and cover in concrete block 12 by 12 by 6 inches deep or as indicated on the plans, 
except where location is in concrete paving.  Set top of cleanout flush with finish grade. 

3.6 DROP INLETS 

A. Construct drop inlets to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 
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3.7 INLET SHAPING 

A. Construct inlet shaping conforming to VDOT Standard IS-1 at all drop inlets and manholes. 

B. Sumps in Nyloplast structures to be filled with grout to the invert out. 

3.8 TRENCH DRAIN INSTALLATION 

A. Installation of the trench drain shall comply with the manufacturers recommendations. 

B. Verify connection to the storm sewer system.  Utilize manufacturers standard outlet 
connections to make connection to the storm sewer system.   

C. Install trench drain system starting from the downstream end, working towards the upstream 
end.  

D. Verify proper placement and alignment prior to placement of concrete. 

E. Place concrete around suspended trench channel. Do not chute concrete directly against 
channel walls, as this may cause displacement. Work concrete under channels and vibrate with 
a finger-type vibrator. 

F. Finish surface to be flush with the adjoining surfaces and to allow for positive drainage into the 
grates. 

G. Install grate tops. 

3.9 FIELD QUALITY CONTROL 

A. Cleaning: Clear interior of piping and structures of dirt and other superfluous material as work 
progresses. Maintain swab or drag in piping and pull past each joint as it is completed. 

1. In large, accessible piping, brushes and brooms may be used for cleaning. 

2. Place plugs in ends of uncompleted pipe at end of day or whenever work stops. 

3. Flush piping between manholes and drop inlets to remove collected debris.  Flush pipes 
through an approved erosion and sediment control measure. 

B. Interior Inspection: Inspect piping to determine whether line displacement or other damage has 
occurred. 

1. Make inspections after pipe between manholes and manhole locations has been installed 
and approximately 2 feet of backfill is in place, and again at completion of project. 

2. If inspection indicates poor alignment, debris, displaced pipe, infiltration, or other defects 
correct such defects and reinspect. 

3.10 RECORD DRAWINGS 

A. Construction Monitoring:  Contractor is responsible for all documentation required by the 
County during BMP construction. Documentation should include at a minimum: 

1. Photo documentation of each step of the installation, including excavation prior to installation 
and of all installed components.  To the maximum extent possible, photos should be taken 
from the same location for confirmation. 

2. Survey: As-built elevations for bottom of the basin, all stone layers, elevations for riser 
inverts, orifices (with dimensions), weir and top, inverts in, inverts out and lengths for all 
piping into, internal and out of the BMP.  

B. Certification: Contractor is responsible for preparing and submitting all BMP Certifications 
required by the County. 

1. Prior to starting work on any BMP, Contractor shall determine what certifications are required 
by the County and provide necessary documentation.  

2. Contractor shall prepare and submit all required BMP certifications. Certifications shall be 
signed and sealed by a Professional Engineer, licensed in the state of construction. 

END OF SECTION 33 4100 
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