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OWNERSHIP OF DOCUMENTS AND DISCLAIMER
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written consent of Goodwyn Mills Cawood, LLC, or prior to receipt of mutually agreed to compensation
paid to Goodwyn Mills Cawood, LLC, therefor.

The ownership, copyrights, and all other rights to these documents, are reserved by Goodwyn Mills
Cawood, LLC, including in part, all copies thereof in any form or media. Reproduction of the material
contained in these documents or substantial quotation of their provisions without prior written
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GROVE CREEK CITY OF COMMERCE
2.0 MGD WPCP COMMERCE, GA

SECTION 27 05 26 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1. Grounding conductors.
2. Grounding connectors.
3. Grounding busbars.
4. Grounding rods.
5. Grounding labeling.

1.3 DEFINITIONS

A.  BCT: Bonding conductor for telecommunications.
B. EMT: Electrical metallic tubing.
C. TGB: Telecommunications grounding busbar.

D. TMGB: Telecommunications main grounding busbar.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Sustainable Design Submittals:
1. <Double click to insert sustainable design text for lead content.>

C. Shop Drawings: For communications equipment room signal reference grid. Include plans, elevations,
sections, details, and attachments to other work.

1.5 INFORMATIONAL SUBMITTALS
A.  As-Built Data: Plans showing as-built locations of grounding and bonding infrastructure, including the
following:
GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS

270526-10f9



GROVE CREEK CITY OF COMMERCE

2.0 MGD WPCP COMMERCE, GA
1. Ground rods.
2. Ground and roof rings.

3. BCT, TMGB, TGBs, and routing of their bonding conductors.
B. Qualification Data: For Installer, installation supervisor, and field inspector.
C. Qualification Data: For testing agency and testing agency's field supervisor.

D.  Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance
manuals.
1. In addition to items specified in Section 01 78 23 "Operation and Maintenance Data," include the
following:
a. Result of the ground-resistance test, measured at the point of BCT connection.
b. Result of the bonding-resistance test at each TGB and its nearest grounding electrode.
1.7 QUALITY ASSURANCE

A.  Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Installation Supervision: Installation shall be under the direct supervision of ITS Technician, who
shall be present at all times when Work of this Section is performed at Project site.
2. Field Inspector: Currently registered by BICSI as a registered communications distribution designer

to perform the on-site inspection.

PART 2 - PRODUCTS

2.1 SYSTEM COMPONENTS

A.  Comply with J-STD-607-A.

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

1. Panduit Corp.
2. TE Connectivity Ltd.
3. Or Approved Equal.

B. Comply with UL 486A-486B.

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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GROVE CREEK CITY OF COMMERCE

2.0 MGD WPCP COMMERCE, GA

Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, insulated for
600 V, and complying with UL 83.

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-strand, UL-
listed, Type THHN wire.
2. Cable Tray Equipment Grounding Wire: No. 6 AWG.

Cable Tray Grounding Jumper:

1. Not smaller than No. 6 AWG and not longer than 12 inches. If jumper is a wire, it shall have a
crimped grounding lug with two holes and long barrel for two crimps. If jumper is a flexible braid, it
shall have a one-hole ferrule. Attach with grounding screw or connector provided by cable tray
manufacturer.

2. Not smaller than No. 10 AWG and not longer than 12 inches. If jumper is a wire, it shall have a
crimped grounding lug with one hole and standard barrel for one crimp. If jumper is a flexible braid,
it shall have a one- or two-hole ferrule. Attach with grounding screw or connector provided by cable
tray manufacturer.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

(14.2-sq. mm)Bonding Cable: 28 kcmils, 14 strands of No. 17 AWG conductor, and 1/4 inch in diameter.

23

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

6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole copper ferrules;
1-5/8 inches wide and 1/16 inch thick.

CONNECTORS

<Double click here to find, evaluate, and insert list of manufacturers and products.>

Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 for specific
types, sizes, and combinations of conductors and other items connected. Comply with UL 486A-486B.

Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor when the
connector is compressed around the conductor. Comply with UL 467.

1. Electroplated tinned copper, C and H shaped.

Signal Reference Grid Connectors: Combination of compression wire connectors, access floor grounding
clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed for the purpose.

Busbar Connectors: Cast silicon bronze, solderless compression or exothermic-type, mechanical connector;
with a long barrel and two holes spaced on 5/8- or 1-inch centers for a two-bolt connection to the busbar.

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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F. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials

2.4

25

GOODWYN MILLS CAWOOD, LLC
GMC PROJECT NO. CATL230033

being joined and installation conditions.

GROUNDING BUSBARS

Manufacturers: Subject to compliance with requirements, provide products by the following:

1.

2.

Panduit Corp.

Or Approved Equal.

TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches in cross
section, length as indicated on Drawings. The busbar shall be NRTL listed for use as TMGB and shall
comply with J-STD-607-A.

1.

Predrilling shall be with holes for use with lugs specified in this Section.

Mounting Hardware: Stand-off brackets that provide a 4-inch clearance to access the rear of the
busbar. Brackets and bolts shall be stainless steel.

Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

TGB: Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 2 inches in cross section, length as
indicated on Drawings. The busbar shall be for wall mounting, shall be NRTL listed as complying with
UL 467, and shall comply with J-STD-607-A.

1.

Predrilling shall be with holes for use with lugs specified in this Section.

Mounting Hardware: Stand-off brackets that provide at least a 2-inch clearance to access the rear of
the busbar. Brackets and bolts shall be stainless steel.

Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid copper, accepting conductors
ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and complying with J-STD-
607-A. Predrilling shall be with holes for use with lugs specified in this Section.

1.

Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware for
attachment to the cabinet.

2. Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch equipment racks.
Include a copper splice bar for transitioning to an adjoining rack, and stainless-steel or copper-plated
hardware for attachment to the rack.

3. Rack-Mounted Vertical Busbar: 72 or 36 inches long, with stainless-steel or copper-plated hardware
for attachment to the rack.

GROUND RODS

Manufacturers: Subject to compliance with requirements, provide products by the following:

1.

TE Connectivity Ltd.

GROUNDING AND BONDING FOR
COMMUNICATIONS SYSTEMS
270526-40f9
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2. Or Approved Equal.

B. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet in diameter.

2.6 LABELING
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Panduit Corp.
2. Or Approved Equal.

B. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

C.  Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal transfer or

equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a weatherproof and UV-
resistant seal for label.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine the ac grounding electrode system and equipment grounding for compliance with requirements for
maximum ground-resistance level and other conditions affecting performance of grounding and bonding of
the electrical system.
B. Inspect the test results of the ac grounding system measured at the point of BCT connection.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A.  Bonding shall include the ac utility power service entrance, the communications cable entrance, and the
grounding electrode system. The bonding of these elements shall form a loop so that each element is
connected to at least two others.

B. Comply with NECA 1.

C. Comply with J-STD-607-A.

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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33 APPLICATION

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

1. The bonding conductors between the TGB and structural steel of steel-frame buildings shall not be
smaller than No. 6 AWG.

2. The bonding conductors between the TMGB and structural steel of steel-frame buildings shall not be
smaller than No. 6 AWG.

B. Underground Grounding Conductors: Install barecopper conductor, No. 6 AWG minimum.
C. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.

D.  Conductor Support:
1. Secure grounding and bonding conductors at intervals of not less than 36 inches.
E. Grounding and Bonding Conductors:
1. Install in the straightest and shortest route between the origination and termination point, and no

longer than required. The bend radius shall not be smaller than eight times the diameter of the
conductor. No one bend may exceed 90 degrees.

2. Install without splices.
3. Support at not more than 36-inch intervals.
4, Install grounding and bonding conductors in 3/4-inch PVC conduit until conduit enters a

telecommunications room. The grounding and bonding conductor pathway through a plenum shall be
in EMT. Conductors shall not be installed in EMT unless otherwise indicated.

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond the
conductor to the conduit using a grounding bushing that complies with requirements in
Section 27 05 28 "Pathways for Communications Systems," and bond both ends of the
conduit to a TGB.

34 GROUNDING ELECTRODE SYSTEM

A.  The BCT between the TMGB and the ac service equipment ground shall not be smaller than No. 3/0 AWG.

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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35

3.6

GROUNDING BUSBARS

Indicate locations of grounding busbars on Drawings. Install busbars horizontally, on insulated spacers 2
inches minimum from wall, 12 inches above finished floor unless otherwise indicated.

Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and
down; connect to horizontal bus.
CONNECTIONS

Bond metallic equipment in a telecommunications equipment room to the grounding busbar in that room,
using equipment grounding conductors not smaller than No. 6 AWG.

Stacking of conductors under a single bolt is not permitted when connecting to busbars.

Assemble the wire connector to the conductor, complying with manufacturer's written instructions and as
follows:

1. Use crimping tool and the die specific to the connector.
2. Pretwist the conductor.
3. Apply an antioxidant compound to all bolted and compression connections.

Primary Protector: Bond to the TMGB with insulated bonding conductor.

Interconnections: Interconnect all TGBs with the TMGB with the telecommunications backbone conductor.
If more than one TMGB is installed, interconnect TMGBs using the grounding equalizer conductor. The
telecommunications backbone conductor and grounding equalizer conductor size shall not be less than 2
kemils/linear foot of conductor length, up to a maximum size of No. 3/0 AWG unless otherwise indicated.

Telecommunications Enclosures and Equipment Racks: Bond metallic components of enclosures to the
telecommunications bonding and grounding system. Install vertically mounted rack grounding busbar unless
the enclosure and rack are manufactured with the busbar. Bond the equipment grounding busbar to the TGB
No. 2 AWG bonding conductors.

Structural Steel: Where the structural steel of a steel frame building is readily accessible within the room or
space, bond each TGB and TMGB to the vertical steel of the building frame.

Electrical Power Panelboards: Where an electrical panelboard for telecommunications equipment is located
in the same room or space, bond each TGB to the ground bar of the panelboard.

Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and spaces.
Comply with TIA/EIA-568-B.1 and TIA/EIA-568-B.2 when grounding screened, balanced, twisted-pair
cables.

Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or rack grounding
bar. Power connection shall comply with NFPA 70; the equipment grounding conductor in the power cord
of cord- and plug-connected equipment shall be considered as a supplement to bonding requirements in this
Section.

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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3.7

3.8

3.9

Access Floors: Bond all metal parts of access floors to the TGB.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as part of duct-bank
installation.

Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, close
to wall, and set rod depth so 4 inches extends above finished floor. If necessary, install ground rod before
manhole is placed and provide No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole
through a waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor with a
double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating sleeve from 2 inches above
to 6 inches below concrete. Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks,
pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding
conductor. Make connections with No. 4 AWG minimum, bonding conductor. Train conductors level or
plumb around corners and fasten to manhole walls. Connect grounding conductors to cable armor and cable
shields according to written instructions by manufacturer of splicing and termination kits.

IDENTIFICATION

Labels shall be preprinted or computer-printed type.

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier for the
space containing the TMGB.

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for the space
containing the TGB.

3. Label the BCT and each telecommunications backbone conductor at its attachment point:
"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT REMOVE OR
DISCONNECT!"

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections.

Tests and Inspections:

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

GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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2. Test the bonding connections of the system using an ac earth ground-resistance tester, taking two-
point bonding measurements in each telecommunications equipment room containing a TMGB and a
TGB and using the process recommended by BICSI TDMM. Conduct tests with the facility in
operation.

a. Measure the resistance between the busbar and the nearest available grounding electrode. The
maximum acceptable value of this bonding resistance is 100 milliohms.

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not more than
10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 2.0 percent.

a. With the grounding infrastructure completed and the communications system electronics
operating, measure the current in every conductor connected to the TMGB and in each TGB.
Maximum acceptable ac current level is 1 A.

D. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify Architect promptly
and include recommendations to reduce ground resistance.

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

F. Prepare test and inspection reports.
END OF SECTION 27 05 26
GOODWYN MILLS CAWOOD, LLC GROUNDING AND BONDING FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS
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SECTION 27 05 28 - PATHWAYS FOR COMMUNICATIONS SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Optical-fiber-cable pathways and fittings.

Metal wireways and auxiliary gutters.

Nonmetallic wireways and auxiliary gutters.

Metallic surface pathways.

Nonmetallic surface pathways.

Tele-power poles.

9. Hooks.

10.  Boxes, enclosures, and cabinets.

11.  Polymer-concrete handholes and boxes for exterior underground cabling.
12.  Fiberglass handholes and boxes for exterior underground cabling.

el NG o

1.3 DEFINITIONS
A. ARC: Aluminum rigid conduit.
B. GRC: Galvanized rigid conduit.
C. IMC: Intermediate metal conduit.

D. RTRC: Reinforced thermosetting resin conduit.

14 ACTION SUBMITTALS
A. Product data for the following:

L. Surface pathways

2. Wireways and fittings.

3. Tele-power poles.

4, Boxes, enclosures, and cabinets.

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
GMC PROJECT NO. CATL230033 270528 -10f 12



GROVE CREEK CITY OF COMMERCE
2.0 MGD WPCP COMMERCE, GA

5. Underground handholes and boxes.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.
1.5 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items are shown and

coordinated with each other, using input from installers of items involved:

1. Structural members in paths of pathway groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.
3. Underground ducts, piping, and structures in location of underground enclosures and handholes.
B. Qualification Data: For professional engineer.
C. Seismic Qualification Data: Provide seismic bracing for all pathway racks, enclosures, cabinets, equipment racks, and

their mounting provisions, including those for internal components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components
or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting
and anchorage provisions.

3. Detailed description of equipment anchorage devices on which certification is based and their installation
requirements.

4. Detailed description of conduit support devices and interconnections on which certification is based and their

installation requirements.

D. Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS
A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. AFC Cable Systems; a part of Atkore International.
2. Allied Tube & Conduit; a part of Atkore International.
3. Plasti-Bond.
4. Thomas & Betts Corporation; A Member of the ABB Group.
5. Wheatland Tube Company.
GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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6. Or Approved Equal.
C. General Requirements for Metal Conduits and Fittings:
1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for
intended location and application.
2. Comply with TIA-569-D.
D. GRC: Comply with ANSI C80.1 and UL 6.
E. ARC: Comply with ANSI C80.5 and UL 6A.
F. IMC: Comply with ANSI C80.6 and UL 1242.
G. PVC-Coated Steel Conduit: PVC-coated GRC.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

H. EMT: Comply with ANSI C80.3 and UL 797.
L Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

L. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.
2. Fittings for EMT:

a. Material: Steel.
b. Type: Set screw.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated for environmental
conditions where installed, and including flexible external bonding jumper.

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

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

22 NONMETALLIC CONDUITS AND FITTINGS

A. Description: Nonmetallic raceway of circular section with manufacturer-fabricated fittings.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Allied Tube & Conduit; a part of Atkore International.
2. CANTEX INC.
3. Carlon; a brand of Thomas & Betts Corporation.
4, RACO; Hubbell.
5. Thomas & Betts Corporation; A Member of the ABB Group.

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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6. Or Approved Equal.

C. General Requirements for Nonmetallic Conduits and Fittings:
1. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
2. Comply with TIA-569-D.

D. RNC: Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

E. Rigid HDPE: Comply with UL 651A.

F. Continuous HDPE: Comply with UL 651A.

G. RTRC: Comply with UL 2515A and NEMA TC 14.

H. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material.

L Solvents and Adhesives: As recommended by conduit manufacturer.

23 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Description: Sheet metal trough of rectangular cross section fabricated to required size and shape, without holes or
knockouts, and with hinged or removable covers.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. B-line, an Eaton business.
2. Hoffman; a brand of Pentair Equipment Protection.
3. Square D; by Schneider Electric.
4. Or Approved Equal.

C. General Requirements for Metal Wireways and Auxiliary Gutters:
1. Comply with UL 870 and NEMA 250, Type 12 unless otherwise indicated, and sized according to NFPA 70.
2. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by an NRTL, and marked

for intended location and application.

3. Comply with TIA-569-D.

D. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end
caps, and other fittings to match and mate with wireways as required for complete system.

E. Wireway Covers: Flanged-and-gasketed type unless otherwise indicated.

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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24

25

Finish: Manufacturer's standard enamel finish.

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

Description: Fiberglass polyester, extruded and fabricated to required size and shape, without holes or knockouts. Cover
shall be gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.
Connections shall be flanged and have stainless-steel screws and oil-resistant gaskets.

Description: PVC, extruded and fabricated to required size and shape, and having snap-on cover, mechanically coupled
connections, and plastic fasteners.

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

1. Allied Moulded Products, Inc.

2. Carlon; a brand of Thomas & Betts Corporation.

3. Hoffman; a brand of Pentair Equipment Protection.
4. Or Approved Equal.

General Requirements for Nonmetallic Wireways and Auxiliary Gutters:

1. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
2. Comply with TIA-569-D.

Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other
fittings shall match and mate with wireways as required for complete system.

Solvents and Adhesives: As recommended by conduit manufacturer.

BOXES, ENCLOSURES, AND CABINETS
Description: Enclosures for communications.
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Crouse-Hinds, an Eaton business.

Hoffman; a brand of Pentair Equipment Protection.
Oldcastle Enclosure Solutions.

Plasti-Bond.

Quazite: Hubbell Power Systems, Inc.

Thomas & Betts Corporation; A Member of the ABB Group.
Wiremold / Legrand.

Or Approved Equal.

el NG o

General Requirements for Boxes, Enclosures, and Cabinets:
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L. Comply with TIA-569-D.

2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as defined in NFPA 70, by
an NRTL, and marked for use in wet locations.

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

4. Device Box Dimensions: As shown on the plans or as required by the NEC.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

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

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 12, with continuous-hinge cover with flush latch
unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:

a. Material: Fiberglass.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
Cabinets:

1. NEMA 250, Type 12 galvanized-steel box with removable interior panel and removable front, finished inside
and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

A i

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

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

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

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

3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and

ISO 10012, and traceable to NIST standards.

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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PART 3 - EXECUTION

3.1 PATHWAY APPLICATION
A. Outdoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: EMT.

3. Underground Conduit: RNC, Type EPC-80-PVC.

4, Boxes and Enclosures, Aboveground: NEMA 250.

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

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Physical Damage: GRC. Pathway locations include the following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.

d. Gymnasiums

4, Concealed in Ceilings and Interior Walls and Partitions; EMT.

5. Damp or Wet Locations: GRC.

C. Minimum Pathway Size: 3/4-inch trade size for copper and aluminum cables, and 1 inch for optical-fiber cables.
D. Pathway Fittings: Compatible with pathways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated.
Comply with NEMA FB 2.10.

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

3. EMT: Use set-screw, steel fittings. Comply with NEMA FB 2.10.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
F. Install surface pathways only where indicated on Drawings.
G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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32 INSTALLATION
A. Comply with the following standards for installation requirements except where requirements on Drawings or in this

Section are stricter:

L. NECA 1.
2. NECA/BICSI 568.
3. TIA-569-D.
4. NECA 101
5. NECA 102.
6. NECA 105.
7. NECA 111.
B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and number of floors.
C. Comply with requirements in Section 07 84 00 "Firestopping" for firestopping materials and installation for penetrations

through fire-rated walls, ceilings, and assemblies.

D. Comply with requirements in Section 27 05 28.29 "Hangers and Supports for Communications Systems" for hangers
and supports.
E. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways and Cabling"

for sleeves and sleeve seals for communications.

F. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal
pathway runs above water and steam piping.

G. Complete pathway installation before starting conductor installation.
H. Arrange stub-ups so curved portions of bends are not visible above finished slab.
L Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 12 inches of changes in

direction. Utilize long radius ells for all optical-fiber cables.

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

K. Support conduit within 12 inches of enclosures to which attached.

L. Pathways Embedded in Slabs:

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

2. Arrange pathways to cross building expansion joints at right angles with expansion fittings. Comply with
requirements for expansion joints specified in this article.

3. Arrange pathways to keep a minimum of 1 inch of concrete cover in all directions.

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

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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5. Change from nonmetallic conduit and fittings to GRC and fittings before rising above floor.
M.  Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for pathways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

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

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

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install
insulated bushings on conduits terminated with locknuts.

Q. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus one
additional quarter-turn.

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

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

T. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-1b tensile
strength. Leave at least 12 inches of slack at each end of pull wire. Secure pull wire, so it cannot fall into conduit. Cap

pathways designated as spare alongside pathways in use.

U. Surface Pathways:

L. Install surface pathway for surface telecommunications outlet boxes only where indicated on Drawings.
2. Install surface pathway with a minimum 2-inch radius control at bend points.
3. Secure surface pathway with screws or other anchor-type devices at intervals not exceeding 48 inches and with

no less than two supports per straight pathway section. Support surface pathway according to manufacturer's
written instructions. Tape and glue are not acceptable support methods.

V. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and nonmetallic, rigid and flexible, as
follows:

1. 3/4-Inch Trade Size and Smaller: Install pathways in maximum lengths of 50 feet.

2. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 feet.

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway unless Drawings show
stricter requirements. Separate lengths with pull or junction boxes or terminations at distribution frames or
cabinets where necessary to comply with these requirements.
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W.

Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing
compound. For concealed pathways, install each fitting in a flush steel box with a blank cover plate having a finish
similar to that of adjacent plates or surfaces. Install pathway-sealing fittings according to NFPA 70.

X. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or boxes are between the seal
and the following changes of environments. Seal the interior of all pathways at the following points:

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

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

3. Where otherwise required by NFPA 70.

Y. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.

Z. Expansion-Joint Fittings:

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

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

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

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature change.
d. Attics: 135 deg F temperature change.

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

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

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

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

BB.  Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush
with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between box and cover
plate or supported equipment and box.

GOODWYN MILLS CAWOOD, LLC PATHWAYS FOR COMMUNICATIONS SYSTEMS
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CC.  Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same vertical channel.

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

EE.  Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
FF.  Set metal floor boxes level and flush with finished floor surface.

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

33 INSTALLATION OF UNDERGROUND CONDUIT
A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as specified in
Section 31 20 00 "Earth Moving" for pipe of less than 6 inches in nominal diameter.

2. Install backfill as specified in Section 31 20 00 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of conduit run, leaving
conduit at end of run free to move with expansion and contraction as temperature changes during this process.
Firmly hand tamp backfill around conduit to provide maximum supporting strength. After placing controlled
backfill to within 12 inches of finished grade, make final conduit connection at end of run and complete
backfilling with normal compaction as specified in Section 31 20 00 "Earth Moving."

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

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

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

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

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

7. Underground Warning Tape: Comply with requirements in Section27 05 53 "Identification for
Communications Systems."
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35

3.6

3.7

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

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

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

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

Install handholes with bottom below frost line, below grade.

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

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

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

FIRESTOPPING

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 07 84
00 "Firestopping."

PROTECTION

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

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

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

END OF SECTION 27 05 28
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SECTION 27 05 28.29 - HANGERS AND SUPPORTS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
1. Steel slotted support systems for communication raceways.
2. Aluminum slotted support systems for communication raceways.
3. Nonmetallic slotted support systems for communication raceways.
4, Conduit and cable support devices.
5. Support for conductors in vertical conduit.
6. Structural steel for fabricated supports and restraints.
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, mechanical
expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.

8. Fabricated metal equipment support assemblies.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for the following:

Slotted support systems, hardware, and accessories.
Clamps.

Hangers.

Sockets.

Eye nuts.

Fasteners.

Anchors.

Saddles.

Brackets.

FERme a0 o

2. Include rated capacities and furnished specialties and accessories.
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1.4

Shop Drawings: For fabrication and installation details for communications hangers and support systems.

Trapeze hangers. Include product data for components.

Steel slotted-channel systems.

Aluminum slotted-channel systems.

Nonmetallic slotted-channel systems.

Equipment supports.

Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to
structure and to supported equipment. Include adjustable motor bases, rails, and frames for
equipment mounting.

Sk =

Delegated-Design Submittal: For hangers and supports for communications systems.

1. Include design calculations and details of trapeze hangers.
2. Include design calculations for seismic restraints.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of the items involved:

Suspended ceiling components.

Ductwork, piping, fittings, and supports.

Structural members to which hangers and supports will be attached.
Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling, including the following:

b=

Luminaires.

Air outlets and inlets.
Speakers.

Sprinklers.

Access panels.
Projectors.

o o o

Seismic Qualification Certificates: For hangers and supports for communications equipment and systems,
accessories, and components, from manufacturer.

L. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled
components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their

installation requirements.

Welding certificates.
GOODWYN MILLS CAWOOD, LLC HANGERS AND SUPPORTS FOR
GMC PROJECT NO. CATL230033 COMMUNICATIONS SYSTEMS

270528.29 -2 of 7



GROVE CREEK CITY OF COMMERCE

2.0 MGD GROVE CREEK COMMERCE, GA
1.5 QUALITY ASSURANCE
A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.

B.

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1IM.
2. AWS D1.2/D1.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality
Requirements," to design hanger and support system.
B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.
1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D 635.
2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- diameter
holes at a maximum of § inches o.c. in at least one surface.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Allied Tube & Conduit; a part of Atkore International.
b. B-line, an Eaton business.
C. ERICO International Corporation.
d. Thomas & Betts Corporation; A Member of the ABB Group.
e. Unistrut; Part of Atkore International.
f. Or Approved Equal.
2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Material for Channel, Fittings, and Accessories: Galvanized steel in non-corrosive areas. Stainless
Steel, Type 316 in corrosive areas.
4, Channel Width: Selected for applicable load criteria.
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied
according to MFMA-4.
GOODWYN MILLS CAWOOD, LLC HANGERS AND SUPPORTS FOR
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7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.

8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective
covering before shipping.
9. Channel Dimensions: Selected for applicable load criteria.
B.  Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin channels and

angles with minimum 13/32-inch- diameter holes at a maximum of 8 inches o.c., in at least one surface.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Allied Tube & Conduit; a part of Atkore International.
b. B-line, an Eaton business.

C. Or Approved Equal.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

3. Channel Width: Selected for applicable load criteria.

4. Fittings and Accessories: Products provided by channel and angle manufacturer and designed for
use with those items.

5. Fitting and Accessory Materials: Same as those for channels and angles, except metal items may be

stainless steel.

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

7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective
covering before shipping.

C. Conduit and Cable Support Devices: Stainless-steel clamps, hangers, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

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

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

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

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

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

1) Hilti, Inc.
2) MKT Fastening, LLC.
3) Or Approved Equal.

GOODWYN MILLS CAWOOD, LLC HANGERS AND SUPPORTS FOR
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A.

B.

&

Mechanical-Expansion Anchors: Insert-wedge-type stainless steel for use in hardened portland
cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and
building materials where used.

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

1) B-line, an Eaton business.
2) Hilti, Inc.

3) MKT Fastening, LLC.

4) Or Approved Equal.

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

Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached
structural element.

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

Toggle Bolts: Stainless-steel springhead type.

Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

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

Materials: Comply with requirements in Section 05 50 00 "Metal Fabrications" for steel shapes and plates.

PART 3 - EXECUTION

3.1

GOODWYN MILLS CAWOOD, LLC
GMC PROJECT NO. CATL230033

A.

APPLICATION

Comply with the following standards for application and installation requirements of hangers and supports,
except where requirements on Drawings or in this Section are stricter:

Sk =

NECA 1.
NECA/BICSI 568.
TIA-569-D.
NECA 101

NECA 102.
NECA 105.

HANGERS AND SUPPORTS FOR
COMMUNICATIONS SYSTEMS
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3.2

7. NECA 111.

Comply with requirements in Section 07 84 13 "Penetration Firestopping" for firestopping materials and
installation for penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements for pathways specified in Section 27 05 28 "Pathways for Communications
Systems."

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

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

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

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and
smaller raceways serving branch circuits and communication systems above suspended ceilings and for
fastening raceways to trapeze supports.

SUPPORT INSTALLATION

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

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

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

1. To Wood: Fasten with lag screws or through bolts.
To New Concrete: Bolt to concrete inserts.

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

4. To Existing Concrete: Use expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated-driven threaded studs, provided with lock washers

and nuts, may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for
anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick.

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69.

7. To Light Steel: Sheet metal screws.

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

Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing

bars.

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 05 50 00 "Metal Fabrications" for site-fabricated metal
supports.

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

Field Welding: Comply with AWS D1.1/D1.1M.

PAINTING

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

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

Touchup: Comply with requirements in Section 09 91 23 "Interior Painting" for cleaning and touchup
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.

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

END OF SECTION 27 05 28.29
GOODWYN MILLS CAWOOD, LLC HANGERS AND SUPPORTS FOR
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SECTION 27 11 00 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Telecommunications mounting elements.
Backboards.

Telecommunications equipment racks and cabinets.
Power strips.

Grounding.

kW=

B.  Related Requirements:

1. Section 27 13 23 "Communications Optical Fiber Backbone Cabling" for optical fiber
data cabling associated with system panels and devices.

2. Section 27 15 13 "Communications Copper Horizontal Cabling" for copper data cabling
associated with system panels and devices.

3. Section 27 15 23 "Communications Optical Fiber Horizontal Cabling" for optical fiber
data cabling associated with system panels and devices.

4. Section 28 05 13 "Conductors and Cables for Electronic Safety and Security" for voice
and data cabling associated with system panels and devices.

1.3 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B.  LAN: Local area network.

C. RCDD: Registered Communications Distribution Designer.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components

and profiles, and finishes for equipment racks and cabinets.

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS EQUIPMENT ROOM FITTINGS
GMC PROJECT NO. CATL230033 271100-1 of 5



GROVE CREEK CITY OF COMMERCE

2.0 MGD WPCP

1.5

1.6

2.

COMMERCE, GA

Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Shop Drawings: For communications equipment room fittings. Include plans, elevations,
sections, details, and attachments to other work.

1.

Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Equipment Racks and Cabinets: Include workspace requirements and access for cable
connections.

Grounding: Indicate location of grounding bus bar and its mounting detail showing
standoff insulators and wall mounting brackets.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer, qualified layout technician, installation supervisor, and field
inspector.

Seismic Qualification Certificates: For equipment frames from manufacturer.

1.

2.

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions. Base certification on the maximum
number of components capable of being mounted in each rack type. Identify components
on which certification is based.

Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

QUALITY ASSURANCE

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of RCDD.
2. Installation Supervision: Installation shall be under the direct supervision of Registered
Technician, who shall be present at all times when Work of this Section is performed at
Project site.
3. Field Inspector: Currently registered by BICSI as RCDD to perform the on-site
inspection.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS EQUIPMENT ROOM FITTINGS
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PART 2 - PRODUCTS

2.1

2.2

23

2.4

A.

A.

A.

B.

C.

A.

PERFORMANCE REQUIREMENTS

Seismic Performance: Equipment frames shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

BACKBOARDS

Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements

for plywood backing panels specified in Section 06 10 53 - Miscellaneous Rough Carpentry.

GROUNDING

Comply with requirements in Section 27 05 26 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.

Telecommunications Main Bus Bar:

1. Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

2. Ground Bus Bar: Copper, minimum 1/4 inch thick by 4 inches wide with 9/32-inch holes
spaced 1-1/8 inches apart.

3. Stand-Off Insulators: Comply with UL 891 for use in switchboards, 600 V. Lexan or
PVC, impulse tested at 5000 V.

Comply with TIA-607-B.

LABELING

Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES
A.  Contact telecommunications service provider and arrange for installation of demarcation point,
protected entrance terminals, and a housing when so directed by service provider.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS EQUIPMENT ROOM FITTINGS
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B.

Comply with requirements in Section 27 05 28 "Pathways for Communications Systems" for
materials and installation requirements for underground pathways.

3.2 INSTALLATION

A.  Comply with NECA 1.

B. Comply with BICSI TDMM for layout and installation of communications equipment rooms.

C. Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

D. Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers. Coordinate service entrance
arrangement with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange
carrier representatives, and Owner to exchange information and agree on details of
equipment arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.

3. Adjust arrangements and locations of distribution frames, cross-connects, and patch
panels in equipment rooms to accommodate and optimize arrangement and space
requirements of telephone switch and LAN equipment.

4. Adjust arrangements and locations of equipment with distribution frames, cross-connects,
and patch panels of cabling systems of other communications, electronic safety and
security, and related systems that share space in the equipment room.

E. Coordinate location of power raceways and receptacles with locations of communications
equipment requiring electrical power to operate.

33 SLEEVE AND SLEEVE SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 27 05 44 "Sleeves and Sleeve Seals for Communications Pathways
and Cabling."

34 FIRESTOPPING

A.  Comply with requirements in Section 07 84 00 "Firestopping."

B. Comply with TIA-569-D, Annex A, "Firestopping."

C.  Comply with BICSI TDMM, "Firestopping Systems" Article.

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS EQUIPMENT ROOM FITTINGS
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3.5

3.6

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

Comply with TIA-607-B.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding bus bar
with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable
electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No.6 AWG
equipment grounding conductor.

1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and
spaces.
IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA-606-B. Comply with
requirements in Section 26 05 53 "Identification for Electrical Systems."

Comply with requirements in Section 09 91 23 "Interior Painting" for painting backboards. For
fire-resistant plywood, do not paint over manufacturer's label.

Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2
level of administration.

Labels shall be preprinted or computer-printed type.

END OF SECTION 27 11 00

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS EQUIPMENT ROOM FITTINGS
GMC PROJECT NO. CATL230033 271100-5of 5



GROVE CREEK CITY OF COMMERCE
2.0 MGD WPCP COMMERCE, GA

SECTION 27 13 23 - COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING

PART I - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1. Backboards.
2. 62.5/125-micrometer, multimode, optical fiber cable (OM1).
3. 50/125 micrometer, multimode, optical fiber cable (OM2).
4, 850 nanometer laser-optimized 50/125 micrometer multimode optical fiber cable (OM3).
5. 850 nanometer laser-optimized 50/125 micrometer multimode optical fiber cable (OM4).
6. 9/125 micrometer single-mode, indoor-outdoor optical fiber cable (OS1).
7. 9/125 micrometer single-mode, indoor-outdoor optical fiber cable (OS2).
8. 9/125 micrometer single-mode, inside plant optical fiber cable (OS1).

9. 9/125 micrometer single-mode, inside plant optical fiber cable (OS2).

10.  9/125 micrometer single-mode, outside plant optical fiber cable (OS1).

11.  9/125 micrometer single-mode, outside plant optical fiber cable (OS2).

12.  Optical fiber cable connecting hardware, patch panels, and cross-connects.
13.  Cabling identification products.

1.3 DEFINITIONS

A. BICSI: Building Industry Consulting Service International.

B.  Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-
connection.
C. IDC: Insulation displacement connector.

D. LAN: Local area network.

E. RCDD: Registered Communications Distribution Designer.

1.4 OPTICAL FIBER BACKBONE CABLING DESCRIPTION

A. Optical fiber backbone cabling system shall provide interconnections between communications
equipment rooms, main terminal space, and entrance facilities in the telecommunications cabling
system structure. Cabling system consists of backbone cables, intermediate and main

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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1.5

1.6

1.7

cross-connects, mechanical terminations, and patch cords or jumpers used for backbone-to-backbone
cross-connection.

Backbone cabling cross-connects may be located in communications equipment rooms or at entrance
facilities. Bridged taps and splitters shall not be used as part of backbone cabling.

ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings: Reviewed and stamped by RCDD.

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and format
selected by Owner.

2. System Labeling Schedules: Electronic copy of labeling schedules that are part of the cabling
and asset identification system of the software.

3. Cabling administration drawings and printouts.

4, Wiring diagrams to show typical wiring schematics including the following:

a. Telecommunications rooms plans and elevations.
b. Telecommunications pathways.
C. Telecommunications system access points.
d. Telecommunications grounding system.
€. Cross-connects.
f. Patch panels.
g. Patch cords.
5. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and physical

relationship between the installed components.

Fiber optic cable testing plan.

INFORMATIONAL SUBMITTALS

Qualification Data: For RCDD, Installer, , installation supervisor, and field inspector.
Source quality-control reports.

Product Certificates: For each type of product.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On USB media or compact disk, complete with data files.

3. Device address list.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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4, Printout of software application and graphic screens.

B. Maintenance Data: For optical fiber cable, splices, and connectors to include in maintenance manuals.
1.8 MAINTENANCE MATERIAL SUBMITTALS
A.  Furnish extra materials that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.

1. Patch-Panel Units: One of each type.

2. Plugs: Ten of each type.

3. Jacks: Ten of each type.

1.9 QUALITY ASSURANCE
A.  Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings, Cabling Administration Drawings, and
field testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Registered
Technician, who shall be present at all times when Work of this Section is performed at Project
site.

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site testing.

B.  Testing Agency Qualifications: Certified by BICSI.

L. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to supervise on-
site testing.

1.10 DELIVERY, STORAGE, AND HANDLING
A.  Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use optical loss test
set.

2. Test optical fiber cable while on reels. Use an optical time domain reflectometer to verify the
cable length and locate cable defects, splices, and connector, including the loss value of each.
Retain test data and include the record in maintenance data.

1.11 PROJECT CONDITIONS
A.  Environmental Limitations: Do not deliver or install cables and connecting materials until wet work in
spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient
temperature and humidity conditions at occupancy levels during the remainder of the construction
period.
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1.12 COORDINATION
A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's

1.13

A.

telecommunications and LAN equipment and service suppliers.

SOFTWARE SERVICE AGREEMENT

Technical Support: Beginning with Substantial Completion, provide software support for two years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  General Performance: Backbone cabling system shall comply with transmission standards in TIA-568-
C.1, when tested according to test procedures of this standard.
B. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84
by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.
C. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
D.  Grounding: Comply with TIA-607-B.
22 BACKBOARDS
A.  Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements in
Section 06 10 53 — “Miscellaneous Rough Carpentry” for plywood backing panels.
2.3 62.5/125-MICROMETER, MULTIMODE, OPTICAL FIBER CABLE (OM1)
A.  Description: Multimode, 62.5/125-micrometer, stand count as defined on the plans, tight buffer, optical
fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.
C. Conductive cable shall be steel armored type.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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D. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.
E. Minimum Overfilled Modal Bandwidth-length Product: 200 MHz-km at 850 nm; 500 MHz-km at 1300
nm.
F. Jacket:
1. Jacket Color: Orange.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.
G.  Comply with ICEA S-83-596 for mechanical properties.
H.  Comply with TIA-568-C.3 for performance specifications.
L Comply with TIA-492AAAA for detailed specifications.
J. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:
1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.
3. Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.
4. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFNP, or Type OFNR in metallic conduit.
. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.
7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per
NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."
8. Plenum Rated, Conductive: Type OFCP complying with NFPA 262.
9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.
10.  Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."
11.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.
12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser
or plenum communications raceway.
13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit.
2.4 50/125 MICROMETER, MULTIMODE, OPTICAL FIBER CABLE (OM2)
A. Description: Multimode, 50/125-micrometer, stand count as defined on the plans, tight buffer, optical
fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

GOODWYN MILLS CAWOOD, LLC

COMMUNICATIONS OPTICAL FIBER
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L. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.

C. Conductive cable shall be steel armored type.
D. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

E. Minimum Overfilled Modal Bandwidth-length Product: 500 MHz-km at 850 nm; 500 MHz-km at 1300
nm.

F. Jacket:

1. Jacket Color: Orange.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.

G.  Comply with ICEA S-83-596 for mechanical properties.
H.  Comply with TIA-568-C.3 for performance specifications.
L. Comply with TIA-492AAAB for detailed specifications.

I Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFNP, or Type OFNR in metallic conduit.

. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFN, Type OFNG, Type OFNP, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."

8. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

10.  Plenum Rated, Conductive: Type OFC, Type OFN, Type OFCG, Type OFNG, Type OFCP,
Type OFNP, Type OFCR, or Type OFNR in metallic conduit installed per NFPA 70,
Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

11.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.

12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser

or plenum communications raceway.

=
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13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic

conduit.
2.5 850 NANOMETER LASER-OPTIMIZED, 50/125 MICROMETER, MULTIMODE OPTICAL
FIBER CABLE (OM3)
A. Description: Multimode, 50/125-micrometer, Stand count as defined on the plans, tight buffer, optical
fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.

C. Conductive cable shall be steel armored type.
D. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

E. Minimum Overfilled Modal Bandwidth-length Product: 1500 MHz-km at 850 nm; 500 MHz-km at
1300 nm.

F. Minimum Effective Modal Bandwidth-length Product: 2000 MHz-km at 850 nm.
G.  Jacket:

L. Jacket Color: Aqua.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.

H.  Comply with ICEA S-83-596 for mechanical properties.
L. Comply with ICEA S-87-640 for mechanical properties.
J. Comply with TIA-568-C.3 for performance specifications.
K. Comply with TIA-492AAAC for detailed specifications.

L. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262,

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFNP, or Type OFNR in metallic conduit.

5. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

B =
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2.6

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per
NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

8. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

10.  Plenum Rated, Conductive: Type OFNG, Type OFCP, Type OFNP, Type OFCR, or
Type OFNR in metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts,
Plenums, and Other Air-Handling Spaces."

I1.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.

12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser
or plenum communications raceway.

13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit.

850 NANOMETER LASER-OPTIMIZED, 50/125 MICROMETER, MULTIMODE OPTICAL
FIBER CABLE (OM4)

Description: Multimode, 50/125-micrometer, strand count as defined on the plans, tight buffer, optical
fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

Minimum Overfilled Modal Bandwidth-length Product: 3500 MHz-km at 850 nm; 500 MHz-km at
1300 nm.

Minimum Effective Modal Bandwidth-length Product: 4700 MHz-km at 850 nm.
Jacket:
1. Jacket Color: Aqua.
. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.

Comply with ICEA S-83-596 for mechanical properties.

Comply with ICEA S-87-640 for mechanical properties.
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J. Comply with TIA-568-C.3 for performance specifications.

K. Comply with TIA-492AAAD for detailed specifications.

L. Listed

and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

UL 444, UL 1651, and NFPA 70 for the following types:

1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

3. Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

4, Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

5. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per
NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

8. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

10.  Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."

11.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.

12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser
or plenum communications raceway.

13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit.

2.7 9/125 MICROMETER SINGLE-MODE, INDOOR-OUTDOOR OPTICAL FIBER CABLE (OS1)
A.  Description: Single mode, 9/125-micrometer, strand count as defined on the plans, single loose tube,
optical fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

C. Conductive cable shall be steel armored type.

D. Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.

E. Jacket:
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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1. Jacket Color: Yellow.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.
F. Comply with TIA-492CAAA for detailed specifications.
G.  Comply with TIA-568-C.3 for performance specifications.
H.  Comply with ICEA S-104-696 for mechanical properties.
L Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

UL 444, UL 1651, and NFPA 70 for the following types:

1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

3. Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

4, Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

5. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per
NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

8. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

10.  Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."

11.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.

12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser
or plenum communications raceway.

13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit.

2.8 9/125 MICROMETER, SINGLE-MODE, INDOOR-OUTDOOR OPTICAL FIBER CABLE (0S2)
A. Description: Single mode, 9/125-micrometer, strand count as defined on the plans, single loose tube,
optical fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Belden CDT Networking Division/NORDX.

2. Or Approved Equal.
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C. Conductive cable shall be steel armored type.
D. Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.
E. Jacket:
1. Jacket Color: Yellow.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.
F. Comply with TIA-492CAAB for detailed specifications.
G. Comply with TIA-568-C.3 for performance specifications.
H.  Comply with ICEA S-104-696 for mechanical properties.
L Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

UL 444, UL 1651, and NFPA 70 for the following types:

1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

3. Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

4, Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

5. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per
NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

8. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

9. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

10.  Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."

11.  Riser Rated, Conductive: Type OFCR; complying with UL 1666.

12.  Riser Rated, Conductive: Type OFCP, Type OFNP, or Type OFCR or Type OFNP in listed riser
or plenum communications raceway.

13.  Riser Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in metallic
conduit.

29 9/125 MICROMETER, SINGLE-MODE, INSIDE PLANT OPTICAL FIBER CABLE (OS1)
A. Description: Single mode, 9/125-micrometer, strand count as defined on the plans fibers, tight buffered,
optical fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

GOODWYN MILLS CAWOOD, LLC
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L. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.

C. Conductive cable shall be steel armored type.
D. Maximum Attenuation: 1.0 dB/km at 1310 nm; 1.0 dB/km at 1550 nm.
E. Jacket:

L. Jacket Color: Yellow.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.

F. Comply with TIA-492CAAA for detailed specifications.

G. Comply with TIA-568-C.3 for performance specifications.

H.  Comply with ICEA S-83-596 for mechanical properties.

L Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

UL 444, UL 1651, and NFPA 70 for the following types:

1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

3. Plenum Rated, Nonconductive: Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

4. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

5. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFN, Type OFNG, Type OFNP, or Type OFNR in metallic
conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces."

2.10 9/125 MICROMETER SINGLE-MODE, INSIDE PLANT OPTICAL FIBER CABLE (0S2)
A.  Description: Single mode, 9/125-micrometer, strand count as defined on the plans, single loose tube,
optical fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Belden CDT Networking Division/NORDX.

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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2. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.
Jacket:

1. Jacket Color: Yellow.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.

Comply with TIA-492CAAB for detailed specifications.
Comply with TIA-568-C.3 for performance specifications.
Comply with ICEA S-83-596 for mechanical properties.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFNP, or Type OFNR in metallic conduit.

. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

6. Riser Rated, Nonconductive: Type OFNP or Type OFNR in listed riser or plenum
communications raceway.

7. Riser Rated, Nonconductive: Type OFNP, or Type OFNR in metallic conduit installed per

NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

Ll e

9/125 MICROMETER SINGLE-MODE, OUTSIDE PLANT OPTICAL FIBER CABLE (OS1)

Description: Single mode, 9/125-micrometer, strand count as defined on the plans, tight buffered,
optical fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by the following:
L. Belden CDT Networking Division/NORDX.

2. Or Approved Equal.

Comply with TIA-492CAAA for detailed specifications.

Comply with TIA-568-C.3 for performance specifications.
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E. Comply with ICEA S-87-640 for mechanical properties.
F. Armored cable shall be steel armored type.
G. Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.
H. Jacket:
1. Jacket Color: Black.
. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.
2.12 9/125 MICROMETER SINGLE-MODE, OUTSIDE PLANT OPTICAL FIBER CABLE (0S2)
A. Description: Single mode, 9/125-micrometer, strand count as defined on the plans, single loose tube,
optical fiber cable.
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.
C. Comply with TIA-492CAAB for detailed specifications.
D.  Comply with TIA-568-C.3 for performance specifications.
E. Comply with ICEA S-87-640 for mechanical properties.
F. Armored cable shall be steel armored type.
G. Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.
H. Jacket:
1. Jacket Color: Black.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40
inches.
2.13 OPTICAL FIBER CABLE HARDWARE
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:
L. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.
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Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable
connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field, plus
spares and blank positions adequate to suit specified expansion criteria.

C. Patch Cords: Factory-made, dual-fiber cables in 36-inch lengths.
D.  Cable Connecting Hardware:
1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of
TIA-604-2-B for Type ST connectors, TIA-604-3-B for Type SC connectors, TIA-604-10-B for
Type LC connectors, TIA/EIA-604-12 for Type MT-RJ connectors, and TIA-604-5-D for
Type MPO connectors. Comply with TIA-568-C.3.
2. Quick-connect, simplex and duplex, Type SC connectors. Insertion loss not more than 0.25 dB.
2.14 GROUNDING
A.  Comply with requirements in Section27 05 26 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.
B.  Comply with TIA-607-B.
2.15 IDENTIFICATION PRODUCTS
A.  Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.
2.16 SOURCE QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to evaluate cables.
B. Factory test multimode optical fiber cables according to TIA-526-14-B and TIA-568-C.3.
C. Factory test pre-terminated optical fiber cable assemblies according to TIA-526-14-B and TIA-568-
C3.
D.  Cable will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES
A.  Coordinate backbone cabling with the protectors and demarcation point provided by communications
service provider.
3.2 WIRING METHODS
A.  Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, desks, and
counters. Conceal raceway and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for pathways specified in Section27 05 28 "Pathways for
Communications Systems."

B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points
with no excess and without exceeding manufacturer's limitations on bending radii. Provide and use
lacing bars and distribution spools.

33 INSTALLATION OF OPTICAL FIBER BACKBONE CABLES

A.  Comply with NECA 301.

B. General Requirements for Cabling:
1. Comply with TIA-568-C.1 and TIA-568-C.3.

Comply with BICSI ITSIMM, Ch. 6, "Cable Termination Practices."

3. Terminate all cables; no cable shall contain unterminated elements. Make terminations only at
indicated outlets, terminals, cross-connects, and patch panels.

4, Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and
not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending
cables to smaller radii than minimums recommended by manufacturer.

6. Bundle, lace, and train cable to terminal points without exceeding manufacturer's limitations on
bending radii, but not less than radii specified in BICSIITSIMM, "Cabling Termination
Practices" Chapter. Use lacing bars and distribution spools.

7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation
and replace it with new cable.

8. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall
not be used for heating.

9. In the communications equipment room, install a 10-foot- long service loop on each end of
cable.
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10.  Pulling Cable: Comply with BICSIITSIMM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.
11.  Cable may be terminated on connecting hardware that is rack or cabinet mounted.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with
terminating hardware and interconnection equipment.
2. Cable shall not be run through structural members or in contact with pipes, ducts, or other

potentially damaging items.
D. Installation of Cable Routed Exposed under Raised Floors:
1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.

3. Coil cable 6 feet long not less than 12 inches in diameter below each feed point.

E. Group connecting hardware for cables into separate logical fields.

3.4 FIRESTOPPING
A. Comply with requirements in Section 07 84 00 "Firestopping."
B. Comply with TIA-569-D, Annex A, "Firestopping."

C. Comply with BICSI TDMM, "Firestopping Systems" Atrticle.

3.5 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

B.  Comply with TIA-607-B and NECA/BICSI-607.

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall allowing at
least 2-inch clearance behind the grounding bus bar. Connect grounding bus bar with a minimum No. 4
AWG grounding electrode conductor from grounding bus bar to suitable electrical building ground.

D.  Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment
grounding conductor.

3.6 IDENTIFICATION

A.  Identify system components, wiring, and cabling complying with TIA-606-B. Comply with
requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."

1. Administration Class: Class 2.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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3.7

2. Color-code cross-connect fields and apply colors to voice and data service backboards,
connections, covers, and labels.

Comply with requirements in Section 09 91 23 "Interior Painting" for painting backboards. For fire-
resistant plywood, do not paint over manufacturer's label.

Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 level of
administration.

Comply with requirements in Section 27 15 23 "Communications Optical Fiber Horizontal Cabling"
for cable and asset management software.

Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with rigid frame
and clear plastic cover. Furnish an electronic copy of final comprehensive schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets, backbone
pathways and cables, entrance pathways and cables, terminal hardware and positions, horizontal cables,
work areas and workstation terminal positions, grounding buses and pathways, and equipment
grounding conductors.

Cable and Wire Identification:

L. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet
or junction or outlet box, and elsewhere as indicated.
2. Each wire connected to building-mounted devices is not required to be numbered at device if

color of wire is consistent with associated wire connected and numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not
exceeding 15 feet.

4. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each
connector and each discrete unit of cable-terminating and connecting hardware. Where similar
jacks and plugs are used for both voice and data communication cabling, use a different color
for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with
cable jacket color but still complies with requirements in TIA 606-B, for the following:

L. Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect
components, assemblies, and equipment installations, including connections.

D.  Perform tests and inspections with the assistance of a factory-authorized service representative.
E. Tests and Inspections:

1. Visually inspect optical fiber jacket materials for NRTL certification markings. Inspect cabling
terminations in communications equipment rooms for compliance with color-coding for pin
assignments, and inspect cabling connections for compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and
patch cords, and labeling of all components.

3. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.1. Use only
test cords and adapters that are qualified by test equipment manufacturer for channel or
link test configuration.

b. Link End-to-End Attenuation Tests:

1) Horizontal and multimode backbone link measurements: Test at 850 or 1300 nm
in one direction according to TIA-526-14-B, Method B, One Reference Jumper.

2) Attenuation test results for backbone links shall be less than 2.0 dB. Attenuation
test results shall be less than those calculated according to equation in TIA-568-
C.1.

F. Data for each measurement shall be documented. Data for submittals shall be printed in a summary
report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to

the computer, saved as text files, and printed and submitted.

G.  Remove and replace cabling where test results indicate that it does not comply with specified
requirements.

H.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

L Prepare test and inspection reports.

END OF SECTION 27 13 23
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SECTION 27 15 13 - COMMUNICATIONS COPPER HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Category 6 twisted pair cable.
2. Cabling identification products.
3. Grounding provisions for twisted pair cable.
4. Source quality control requirements for twisted pair cable.
B. Related Requirements:
L. Section 28 05 13 "Conductors and Cables for Electronic Safety and Security” for data cabling
associated with system panels and devices.
1.3 DEFINITIONS
A.  Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-
connection.
B. EMI: Electromagnetic interference.
C. FTP: Shielded twisted pair.
D.  F/FTP: Overall foil screened cable with foil screened twisted pair.
E. F/UTP: Overall foil screened cable with unscreened twisted pair.
F. IDC: Insulation displacement connector.
G.  LAN: Local area network.
H.  Jack: Also commonly called an "outlet," it is the fixed, female connector.
L Plug: Also commonly called a "connector," it is the removable, male telecommunications connector.
J. RCDD: Registered Communications Distribution Designer.
K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
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L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
M.  S/FTP: Overall braid screened cable with foil screened twisted pair.
N.  S/UTP: Overall braid screened cable with unscreened twisted pairs.
0. UTP: Unscreened (unshielded) twisted pair.

1.4 COPPER HORIZONTAL CABLING DESCRIPTION

A.  Horizontal cable cabling system shall provide interconnections between Distributor A, Distributor B, or
Distributor C, and the equipment outlet, otherwise known as "Cabling Subsystem 1," in the
telecommunications cabling system structure. Cabling system consists of horizontal cables, intermediate
and main cross-connects, mechanical terminations, and patch cords or jumpers used for horizontal-to-
horizontal cross-connection.

1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work area.
Horizontal cabling shall contain no more than one transition point or consolidation point between
the horizontal cross-connect and the telecommunications equipment outlet.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

B. A work area is approximately 100 sq. ft., and includes the components that extend from the equipment
outlets to the station equipment.

C. The maximum allowable horizontal cable length is 295 feet. This maximum allowable length does not
include an allowance for the length of 16 feet to the workstation equipment or in the horizontal cross-
connect.

1.5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B. Shop Drawings: Reviewed and stamped by RCDD.

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and format selected
by Owner.

2. System Labeling Schedules: Electronic copy of labeling schedules that are part of the cabling and

asset identification system of the software.

Cabling administration Drawings and printouts.

4, Wiring diagrams and installation details of telecommunications equipment, to show location and
layout of telecommunications equipment, including the following:

(98]

a. Telecommunications rooms plans and elevations.

b. Telecommunications pathways.

C. Telecommunications system access points.

d. Telecommunications grounding system.

e. Telecommunications conductor drop locations.

f. Typical telecommunications details.
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g. Mechanical, electrical, and plumbing systems.

C. Twisted pair cable testing plan.

1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For RCDD, Installer, installation supervisor, and field inspector.
B. Product Certificates: For each type of product.
C. Source quality-control reports.

D.  Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS
A.  Maintenance Data: For splices and connectors to include in maintenance manuals.
B. Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup: On USB media or compact disk, complete with data files.
3. Device address list.
4. Printout of software application and graphic screens.

1.8 MAINTENANCE MATERIAL SUBMITTALS

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

Connecting Blocks: One of each type.

Faceplates: One of each type.

Jacks: Ten of each type.

Multiuser Telecommunications Outlet Assemblies: One of each type.
Patch-Panel Units: One of each type.

Plugs: Ten of each type.

Sk =

1.9 QUALITY ASSURANCE

A.  Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings, cabling administration Drawings, and field
testing program development by an RCDD.
2. Installation Supervision: Installation shall be under the direct supervision of Registered Technician,

who shall be present at all times when Work of this Section is performed at Project site.
3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site testing.
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B.

1.10

A.

1.11

A.

1.12

A.

1.13

A.

Testing Agency Qualifications: Certified by BICSI.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to supervise on-site
testing.

DELIVERY, STORAGE, AND HANDLING

Test cables upon receipt at Project site.

1. Test each pair of twisted pair cable for open and short circuits.

PROJECT CONDITIONS
Environmental Limitations: Do not deliver or install cables and connecting materials until wet work in

spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient
temperature and humidity conditions at occupancy levels during the remainder of the construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

SOFTWARE SERVICE AGREEMENT

Technical Support: Beginning with Substantial Completion, provide software support for two years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  General Performance: Horizontal cabling system shall comply with transmission standards in TIA-568-
C.1, when tested according to test procedures of this standard.
B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
C. Grounding: Comply with TIA-607-B.
22 GENERAL CABLE CHARACTERISTICS
A.  Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the
applicable standard and NFPA 70 for the following types:
L. Communications, Plenum Rated: Type CMP complying with UL 1685.
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23

2.4

2. Communications, Plenum Rated: Type CM, Type CMG, Type CMP, Type CMR, or Type CMX in
metallic conduit installed according to NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and
Other Air-Handling Spaces."

3. Communications, Non-plenum: Type CMR complying with UL 1666.

4, Communications, Non-plenum: Type CMP or Type CMR in listed plenum or riser communications
raceway.

5. Communications, Non-plenum: Type CMP or Type CMR in metallic conduit installed according to

NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

RoHS compliant.

CATEGORY 6 TWISTED PAIR CABLE

Description: Four-pair, balanced-twisted pair cable, certified to meet transmission characteristics of
Category 6 cable at frequencies up to 250MHz.

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

Belden CDT Networking Division/NORDX.
Hitachi Cable America Inc.

Mohawk; a division of Belden Networking, Inc.
Or Approved Equal.

B =

Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables.
Conductors: 100-ohm, 23 AWG solid copper.

Shielding/Screening: Shielded twisted pairs (FTP).

Cable Rating: Riser.

Jacket: Blue thermoplastic.

IDENTIFICATION PRODUCTS

Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.
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2.5 GROUNDING

A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for Communications Systems" for

grounding conductors and connectors.

B. Comply with TIA-607-B.
2.6 SOURCE QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to evaluate cables.

B.  Factory test cables on reels according to TIA-568-C.1.

C. Factory test twisted pair cables according to TIA-568-C.2.

D. Cable will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 WIRING METHODS

A. Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, desks, and

counters. Conceal raceway and cables, except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for raceways and boxes specified in Section 27 05 28 "Pathways for
Communications Systems."

B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points with
no excess and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars
and distribution spools. Install conductors parallel with or at right angles to sides and back of enclosure.

3.2 INSTALLATION OF PATHWAYS

A.  Comply with requirements for demarcation point, cabinets, and racks specified in Section 27 11 00
"Communications Equipment Room Fittings."

B. Comply with Section 27 05 28 "Pathways for Communications Systems."

C. Comply with Section 27 05 28.29 "Hangers and Supports for Communications Systems."

D.  Comply with Section 27 05 36 "Cable Trays for Communications Systems."

GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS COPPER
GMC PROJECT NO. CATL230033 HORIZONTAL CABLING

271513-60f11



GROVE CREEK CITY OF COMMERCE

2.0 MGD WPCP COMMERCE, GA
E. Drawings indicate general arrangement of pathways and fittings.

33 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES

A.  Comply with NECA 1 and NECA/BICSI 568.

B. General Requirements for Cabling:

1.

(O8]

10.

11.

12.

13.
14.

Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2.

Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems," "Cable Termination
Practices" Section.

Install 110-style IDC termination hardware unless otherwise indicated.

Do not untwist twisted pair cables more than 1/2 inch from the point of termination to maintain
cable geometry.

Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at
indicated outlets, terminals, cross-connects, and patch panels.

MUTOA shall not be used as a cross-connect point.

Consolidation points may be used only for making a direct connection to equipment outlets:

a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct
connection to workstation equipment.
b. Locate consolidation points for twisted-pair cables at least 49 feet from communications

equipment room.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and not
more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

Install lacing bars to restrain cables, prevent straining connections, and prevent bending cables to
smaller radii than minimums recommended by manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations
on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, "Copper Structured
Cabling Systems," "Cable Termination Practices" Section. Use lacing bars and distribution spools.
Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation, and
replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall not
be used for heating.

In the communications equipment room, install a 10-foot- long service loop on each end of cable.
Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems," "Pulling
and Installing Cable" Section. Monitor cable pull tensions.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with
terminating hardware and interconnection equipment.
2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8§ inches above ceilings
by cable supports not more than 60 inches apart.
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3. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Installation of Cable Routed Exposed under Raised Floors:

1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.
3. Coil cable 6 feet long not less than 12 inches in diameter below each feed point.

Group connecting hardware for cables into separate logical fields.
Separation from EMI Sources:

1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods Manual"
and TIA-569-D for separating unshielded copper communication cable from potential EMI sources,
including electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and unshielded
power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches.
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

3. Separation between communications cables in grounded metallic raceways and unshielded power
lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches.
C. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.

4, Separation between communications cables in grounded metallic raceways, power lines, and
electrical equipment located in grounded metallic conduits or enclosures shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches.
C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP
and Larger: A minimum of 48 inches.

6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 inches.

FIRESTOPPING

Comply with requirements in Section 07 84 00 "Firestopping."

Comply with TIA-569-D, Annex A, "Firestopping."
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3.5

3.6

Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution Methods
Manual."

GROUNDING

Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in BICSI's
"Telecommunications Distribution Methods Manual."

Comply with TIA-607-B and NECA/BICSI-607.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, allowing at least a
2-inch clearance behind the grounding bus bar. Connect grounding bus bar to suitable electrical building
ground, using a minimum No. 4 AWG grounding electrode conductor.

Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG equipment
grounding conductor.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA-606-B. Comply with requirements
for identification specified in Section 26 05 53 "Identification for Electrical Systems."

L. Administration Class: Class 2.
2. Color-code cross-connect fields and apply colors to voice and data service backboards, connections,
covers, and labels.

Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 level of
administration.

Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List incoming
and outgoing cables and their designations, origins, and destinations. Protect with rigid frame and clear
plastic cover. Furnish an electronic copy of final comprehensive schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point labeling.
Identify labeling convention and show labels for telecommunications closets, terminal hardware and
positions, horizontal cables, work areas and workstation terminal positions, grounding buses and pathways,
and equipment grounding conductors.

Cable and Wire Identification:

L. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or
Junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at the device if
wire color is consistent with associated wire connected and numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not
exceeding 15 feet.
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3.7

4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips, and identify each cable
or wiring group, extended from a panel or cabinet to a building-mounted device, with the
name and number of a particular device.

b. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each
connector and each discrete unit of cable-terminating and -connecting hardware. Where similar
jacks and plugs are used for both voice and data communication cabling, use a different color for
jacks and plugs of each service.

Labels shall be preprinted or computer-printed type, with a printing area and font color that contrast with
cable jacket color but still comply with TIA-606-B requirements for the following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

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

Perform tests and inspections with the assistance of a factory-authorized service representative.
Tests and Inspections:
L. Visually inspect twisted pair cabling jacket materials for NRTL certification markings. Inspect

cabling terminations in communications equipment rooms for compliance with color-coding for pin
assignments, and inspect cabling connections for compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch
cords, and labeling of all components.
3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity

between conductors. Test operation of shorting bars in connection blocks. Test cables after
termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. Perform tests
with a tester that complies with performance requirements in "Test Instruments (Normative)"
Annex, complying with measurement accuracy specified in "Measurement Accuracy
(Informative)" Annex. Use only test cords and adapters that are qualified by test equipment
manufacturer for channel or link test configuration.

Data for each measurement shall be documented. Data for submittals shall be printed in a summary report
that is formatted similarly to Table 10.1 in BICSI's "Telecommunications Distribution Methods Manual,"
or shall be transferred from the instrument to the computer, saved as text files, printed, and submitted.
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G. Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

H.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

L Prepare test and inspection reports.

3.8 SOFTWARE SERVICE AGREEMENT

A.  Technical Support: Beginning with Substantial Completion, provide software support for two years.

END OF SECTION 27 15 13
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SECTION 27 15 23 - COMMUNICATIONS OPTICAL FIBER HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. 62.5/125-micrometer, multimode, optical fiber cable (OM1).
2. 50/125 micrometer, multimode, optical fiber cable (OM2).
3. 850 nanometer laser-optimized 50/125 micrometer multimode optical fiber cable (OM3).
4. 850 nanometer laser-optimized 50/125 micrometer multimode optical fiber cable (OM4).
5. 9/125 micrometer, single mode, optical fiber cable (OS1).
6. 9/125 micrometer, single-mode, indoor-outdoor optical fiber cable (OS2).
7. Optical fiber cable connecting hardware, patch panels, and cross-connects.
8. Grounding.
9. Cabling identification products.
1.3 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or
cross-connection.
C.  RCDD: Registered Communications Distribution Designer.
1.4 OPTICAL FIBER HORIZONTAL CABLING DESCRIPTION
A.  Optical fiber horizontal cabling system shall provide interconnections between Distributor A,
Distributor B, or Distributor C and the equipment outlet, otherwise known as "Cabling Subsystem 1"
in the telecommunications cabling system structure. Cabling system consists of horizontal cables,
intermediate and main cross-connects, mechanical terminations, and patch cords or jumpers used for
horizontal-to-horizontal cross-connection.
1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work
area.
2. Horizontal cabling shall contain no more than one transition point or consolidation point
between the horizontal cross-connect and the equipment outlet.
3. Bridged taps and splices shall not be installed in the horizontal cabling.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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B. A work area is approximately 100 sq. ft., and includes the components that extend from the
equipment outlets to the equipment.

C.  The maximum allowable horizontal cable length is 295 feet. This maximum allowable length does
not include an allowance for the length of 16 feet to the workstation equipment or in the horizontal
cross-connect.

1.5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B. Shop Drawings: Reviewed and stamped by RCDD.

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and format
selected by Owner.

2. System Labeling Schedules: Electronic copy of labeling schedules that are part of the cabling

and asset identification system of the software.

Cabling administration Drawings and printouts.

4. Wiring diagrams and installation details of telecommunications equipment, to show location
and layout of telecommunications equipment, including the following:

w

Telecommunications rooms plans and elevations.
Telecommunications pathways.
Telecommunications system access points.
Telecommunications grounding system.
Telecommunications conductor drop locations.
Typical telecommunications details.

Mechanical, electrical, and plumbing systems.

e A o

C.  Fiber optic cable testing plan.

1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For RCDD, Installer, installation supervisor, and field inspector.
B. Product Certificates: For each type of product.
C. Source quality-control reports.

D.  Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A.  Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On USB media or compact disk, complete with data files.

3. Device address list.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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4. Printout of software application and graphic screens.
B. Maintenance Data: For optical fiber cable, splices, and connectors to include in maintenance

manuals.

1.8 MAINTENANCE MATERIAL SUBMITTALS
A.  Furnish extra materials that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.
1. Connecting Blocks: One of each type.
2. Jacks: Ten of each type.
3. Patch-Panel Units: One of each type.
4, Plugs: Ten of each type.
1.9 QUALITY ASSURANCE
A.  Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
1. Layout Responsibility: Preparation of Shop Drawings, Cabling Administration Drawings, and
field testing program development by an RCDD.
2. Installation Supervision: Installation shall be under the direct supervision of Registered
Technician, who shall be present at all times when Work of this Section is performed at
Project site.
3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site testing.
B. Testing Agency Qualifications: Certified by BICSI.
1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to supervise on-
site testing.
1.10 DELIVERY, STORAGE, AND HANDLING
A.  Test cables upon receipt at Project site.
1. Test optical fiber cable to determine the continuity of the strand end to end. Use optical loss
test set.
2. Test optical fiber cable while on reels. Use an optical time domain reflectometer to verify the
cable length and locate cable defects, splices, and connector, including the loss value of each.
Retain test data and include the record in maintenance data.
1.11 PROJECT CONDITIONS
A.  Environmental Limitations: Do not deliver or install cables and connecting materials until wet work
in spaces is complete and dry, and temporary HVAC system is operating and maintaining
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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1.12

A.

1.13

A.

ambient temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications equipment and service suppliers.

SOFTWARE SERVICE AGREEMENT

Technical Support: Beginning with Substantial Completion, provide software support for two years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  General Performance: Horizontal cabling system shall comply with transmission standards in TIA-
568-C.1, when tested according to test procedures of this standard.
B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
C.  Grounding: Comply with TIA-607-B.
22 62.5/125-MICROMETER, MULTIMODE, OPTICAL FIBER CABLE (OM1)
A. Description: Multimode, 62.5/125-micrometer, strand count as defined on the plans-fiber,
nonconductive, tight buffer, optical fiber cable.
B.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.
2. Corning Cable Systems.
3. Or Approved Equal.
C. Conductive cable shall be steel armored type.
D. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.
E. Minimum Overfilled Modal Bandwidth-length Product: 200 MHz-km at 850 nm; 500 MHz-km at
1300 nm.
F. Jacket:
1. Jacket Color: Orange.
2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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23

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed
40 inches.

Standards:

1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA-568-C.3 for performance specifications.
3. Comply with TIA-492AAAA for detailed specifications.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFNP or Type OFNR in metallic conduit.

. Plenum Rated, Conductive: Type OFCP complying with NFPA 262.

6. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

7. Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in

metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other

Air-Handling Spaces."

o=

50/125 MICROMETER, MULTIMODE, OPTICAL FIBER CABLE (OM2)

Description: Multimode, 50/125-micrometer, strand count as defined on the drawings, non-
conductive, tight buffer, optical fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

Minimum Overfilled Modal Bandwidth-length Product: 500 MHz-km at 850 nm; 500 MHz-km at
1300 nm.

Jacket:

1. Jacket Color: Orange.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed

40 inches.
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Standards:

1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA-568-C.3 for performance specifications.
3. Comply with TIA-492AAAB for detailed specifications.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFNP or Type OFNR in metallic conduit.

. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

6. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

7. Plenum Rated, Conductive: Type OFC, Type OFN, Type OFCG, Type OFNG, Type OFCP,

Type OFNP, Type OFCR, or Type OFNR in metallic conduit installed per NFPA 70,

Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

=

850 NANOMETER LASER-OPTIMIZED, 50/125 MICROMETER, MULTIMODE OPTICAL
FIBER CABLE (OM3)

Description: Multimode, 50/125-micrometer, strand count as defined on the plans, nonconductive,
tight buffer, optical fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

Minimum Overfilled Modal Bandwidth-length Product: 1500 MHz-km at 850 nm; 500 MHz-km at
1300 nm.

Minimum Effective Modal Bandwidth-length Product: 2000 MHz-km at 850 nm.
Jacket:

1. Jacket Color: Aqua.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed

40 inches.
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2.5

Standards:

1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA-568-C.3 for performance specifications.
3. Comply with TIA-492AAAC for detailed specifications.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFNP or Type OFNR in metallic conduit.

. Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

6. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

7. Plenum Rated, Conductive: Type OFNG, Type OFCP, Type OFNP, Type OFCR, or

Type OFNR in metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts,

Plenums, and Other Air-Handling Spaces."

=

850 NANOMETER LASER-OPTIMIZED, 50/125 MICROMETER, MULTIMODE OPTICAL
FIBER CABLE (OM4)

Description: Multimode, 50/125-micrometer, strand count as defined on the plans, tight buffer,
optical fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

Minimum Overfilled Modal Bandwidth-length Product: 3500 MHz-km at 850 nm; 500 MHz-km at
1300 nm.

Minimum Effective Modal Bandwidth-length Product: 4700 MHz-km at 850 nm.
Jacket:

1. Jacket Color: Aqua.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed

40 inches.
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Standa
1.
2.
3.

Listed

COMMERCE, GA

rds:

Comply with ICEA S-83-596 for mechanical properties.
Comply with TIA-568-C.3 for performance specifications.
Comply with TIA-492AAAD for detailed specifications.

and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

UL 444, UL 1651, and NFPA 70 for the following types:

=

bl

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.
Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed
plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in
metallic conduit.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in
metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other
Air-Handling Spaces."

9/125 MICROMETER SINGLE-MODE, INDOOR-OUTDOOR OPTICAL FIBER CABLE (OS1)

Description: Single mode, 9/125-micrometer, strand count as defined on the plans, tight buffered,
nonconductive optical fiber cable.

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

1.
2.
3.

Condu

Belden CDT Networking Division/NORDX.
Coming Cable Systems.
Or Approved Equal.

ctive cable shall be steel armored type.

Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.

Jacket:
1.

3.

Jacket Color: Yellow.
Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed
40 inches.

Standards:

1. Comply with TIA-492CAAA for detailed specifications.

2. Comply with TIA-568-C.3 for performance specifications.
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2.7

3. Comply with ICEA S-104-696 for mechanical properties.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.

Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.

Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in

metallic conduit.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

6. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

7. Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in

metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other

Air-Handling Spaces."

o=

b

9/125 MICROMETER, SINGLE-MODE, INDOOR-OUTDOOR OPTICAL FIBER CABLE (OS2)

Description: Single mode, 9/125-micrometer, strand count as defined on the plans, tight buffered,
nonconductive optical fiber cable.

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Belden CDT Networking Division/NORDX.

2. Or Approved Equal.

Conductive cable shall be steel armored type.

Maximum Attenuation: 0.5 dB/km at 1310 nm; 0.5 dB/km at 1550 nm.

Jacket:

1. Jacket Color: Yellow.
2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-D.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed
40 inches.
Standards:

1. Comply with TIA-492CAAB for detailed specifications.
2. Comply with TIA-568-C.3 for performance specifications.
3. Comply with ICEA S-104-696 for mechanical properties.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, UL 1651, and NFPA 70 for the following types:
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1. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
2. Plenum Rated, Nonconductive: Type OFNP in listed plenum communications raceway.
3. Plenum Rated, Nonconductive: Type OFNP or Type OFNR in metallic conduit.
4. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262; Type OFNP in listed

2.8

plenum communications raceway; or Type OFN, Type OFNG, Type OFNP, or Type OFNR in

metallic conduit.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

6. Plenum Rated, Conductive: Type OFCP or Type OFNP in listed plenum communications
raceway.

7. Plenum Rated, Conductive: Type OFCP, Type OFNP, Type OFCR, or Type OFNR in
metallic conduit installed per NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other
Air-Handling Spaces."

b

OPTICAL FIBER CABLE HARDWARE

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

1. Belden CDT Networking Division/NORDX.

2. Corning Cable Systems.

3. Or Approved Equal.

Standards:

1. Comply with Fiber Optic Connector Intermateability Standard (FOCIS) specifications of the
TIA-604 series.

2. Comply with TIA-568-C.3.

Connector Type: Type SC complying with TIA-604-3-B, connectors.

Plugs and Plug Assemblies:

1. Male; color-coded modular telecommunications connector designed for termination of a
single fiber optic cable.

2. Insertion loss not more than 0.25 dB.

3. Marked to indicate transmission performance.

Jacks and Jack Assemblies:

1. Female; quick-connect, simplex and duplex; fixed telecommunications connector designed for
termination of a single fiber optic cable.

2. Insertion loss not more than 0.25 dB.

3. Marked to indicate transmission performance.

4, Designed to snap-in to a patch panel or faceplate.

Faceplate:

1. Four -port, vertical single-gang faceplates designed to mount to single-gang wall boxes.

2. Ten -port, vertical double-gang faceplates designed to mount to double-gang wall boxes.
GOODWYN MILLS CAWOOD, LLC COMMUNICATIONS OPTICAL FIBER
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3. Plastic Faceplate: High-impact plastic. Coordinate color with Section 26 27 26 "Wiring

Devices."

4, Metal Faceplate: Stainless steel, complying with requirements in Section 26 27 26 "Wiring
Devices."

5. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, and

coaxial work area cords.

a. Flush mounting jacks, positioning the cord at a 45-degree angle.
G.  Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable
connectors.
1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field, plus
spares and blank positions adequate to suit specified expansion criteria.
H.  Patch Cords: Factory-made, single-fiber cables in 36-inch lengths.
2.9 GROUNDING
A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.
B.  Comply with TIA-607-B.
2.10 IDENTIFICATION PRODUCTS
A.  Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.
2.11 SOURCE QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to evaluate cables.
B. Factory test multimode optical fiber cables according to TIA-526-14-B and TIA-568-C.3.
C.  Factory test preterminated optical fiber cable assemblies according to TIA-526-14-B and TIA-568-
C3.
D.  Cable will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1

3.2

GOODWYN MILLS CAWOOD, LLC

A.

C.

WIRING METHODS

Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, desks,
and counters. Conceal raceway and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for pathways specified in Section 27 05 28 "Pathways for

Communications Systems."

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where
possible.

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal
points with no excess and without exceeding manufacturer's limitations on bending radii. Provide
and use lacing bars and distribution spools.

INSTALLATION OF OPTICAL FIBER BACKBONE CABLES

Comply with NECA 301.

General Requirements for Optical Fiber Cabling Installation:

1. Comply with TIA-568-C.1 and TIA-568-C.3.
2. Comply with BICSI ITSIMM, Ch. 6, "Cable Termination Practices."

3. Terminate all cables; no cable shall contain unterminated elements. Make terminations only at
indicated outlets, terminals, cross-connects, and patch panels.

4, Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and
not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending
cables to smaller radii than minimums recommended by manufacturer.

6. Bundle, lace, and train cable to terminal points without exceeding manufacturer's limitations

on bending radii, but not less than radii specified in BICSI ITSIMM, "Cabling Termination
Practices" Chapter. Use lacing bars and distribution spools.

7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged during
installation and replace it with new cable.

8. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps
shall not be used for heating.

9. In the communications equipment room, provide a 10-foot- long service loop on each end of
cable.

10.  Pulling Cable: Comply with BICSI ITSIMM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

11.  Cable may be terminated on connecting hardware that is rack or cabinet mounted.

Open-Cable Installation:

COMMUNICATIONS OPTICAL FIBER
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1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with
terminating hardware and interconnection equipment.

2. Cable shall not be run through structural members or in contact with pipes, ducts, or other

33

3.4

3.5

potentially damaging items.

Installation of Cable Routed Exposed under Raised Floors:

1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.
3. Coil cable 6 feet long not less than 12 inches in diameter below each feed point.

Group connecting hardware for cables into separate logical fields.

FIRESTOPPING
Comply with requirements in Section 07 84 00 "Firestopping."
Comply with TIA-569-C, Annex A, "Firestopping."

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

Comply with TIA-607-B and NECA/BICSI-607.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall allowing at
least 2-inch clearance behind the grounding bus bar. Connect grounding bus bar with a minimum
No. 4 AWG grounding electrode conductor from grounding bus bar to suitable electrical building
ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment
grounding conductor.
IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA-606-B. Comply with
requirements for identification specified in Section 26 05 53 "Identification for Electrical Systems."

1. Administration Class: Class 2.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,
connections, covers, and labels.

Comply with requirements in Section 09 91 23 "Interior Painting" for painting backboards. For fire-
resistant plywood, do not paint over manufacturer's label.
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3.6

Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 level of
administration.

Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with rigid
frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules for
Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets, horizontal
pathways and cables, terminal hardware and positions, horizontal cables, work areas and workstation
terminal positions, grounding buses and pathways, and equipment grounding conductors.

Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at device if
color of wire is consistent with associated wire connected and numbered within panel or
cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals
not exceeding 15 feet.

4. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each
connector and each discrete unit of cable-terminating and connecting hardware. Where similar
jacks and plugs are used for both voice and data communication cabling, use a different color
for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color that contrasts
with cable jacket color but still complies with requirements in TIA 606-B, for the following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL
Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

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

Perform tests and inspections with the assistance of a factory-authorized service representative.
Tests and Inspections:

1. Visually inspect optical fiber jacket materials for NRTL certification markings. Inspect
cabling terminations in communications equipment rooms for compliance with color-
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coding for pin assignments, and inspect cabling connections for compliance with TIA-568-
C.L.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and
patch cords, and labeling of all components.

3. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.1. Use
only test cords and adapters that are qualified by test equipment manufacturer for
channel or link test configuration.

b. Link End-to-End Attenuation Tests:

1) Horizontal and Multimode Horizontal Link Measurements: Test at 850 or 1300
nm in one direction according to TIA-526-14-B, Method B, One Reference
Jumper.

2)  Attenuation test results for horizontal links shall be less than 2.0 dB. Attenuation
test results shall be less than those calculated according to equation in TIA-568-
C.1.

F. Data for each measurement shall be documented. Data for submittals shall be printed in a summary
report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to

the computer, saved as text files, and printed and submitted.

G. Remove and replace cabling where test results indicate that it does not comply with specified

requirements.
H.  End-to-end cabling will be considered defective if it does not pass tests and inspections.
L. Prepare test and inspection reports.

END OF SECTION 27 15 23
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