SECTION 27 05 00

COMMON WORK RESULTS FOR COMMUNICATIONS

PART 1 GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

A. Section Includes:
1. Communications equipment coordination and installation.
2. Sleeves for pathways and cables.
3. Sleeve seals.
4, Grout.
5. Common communications installation requirements.

DEFINITIONS

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

B. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

A. All data for Division 27 must be submitted as a single package as the Engineer will
commence review only when all data has been received. Submit shop drawings and
product data in a 3-ring binder sub-tabbed and grouped to include complete submittals of
related system, products, and accessories Electronic submittals are acceptable in
accordance with Paragraph B below. Engineer will commence review only when all data
has been received in the format required. Incomplete submittals will be returned to sender.

B. Electronic submittals will be reviewed when allowed by the Prime Design Professional

(Architect or Other Engineer.) Electronic submittals will be reviewed provided the
following conditions are met.

1. Complete submittals in pdf format will be reviewed by CSI Specification Division
2. All data for Division 27 must be submitted as a single package as the Engineer will
commence review only when all data has been received.

3. Submittals linked to a manufacturer’s web site will not be reviewed
4. Re-submittals must highlight changes from previous submittals.
5. Mixed submittals (part paper and part electronic) will not be reviewed
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F.

The Contractor shall determine and verify field measurements and field construction criteria
for conformance with Drawings and Specifications and for conflicts with other items of
Construction past or present. He shall coordinate each submittal with the requirements of
the Work and of the Contract Documents and notify the Engineer in writing, at the time of
the submission, of any and all deviations in the submittals from requirements of the Work
and Contract Documents.

No fabrication or work which requires submittals shall begin until submittals are returned
with the Engineer's approval.

Engineer's review does not constitute acceptance or responsibility for accuracy or
dimensions, nor shall it relieve the Contractor from meeting any requirements of the Work
and Contract Documents, nor shall it constitute approval for any deviation from the Contract
Documents unless such deviations are specifically stated as such on the submittal and
specifically allowed by the Engineer by specific written notification for each such variation.
The Engineer's review will not relieve the Contractor from responsibility for errors or
omissions in the Shop Drawings.

Submit copies of materials for submittal review as required by Division 1.

1.5 COORDINATION

A.

Coordinate arrangement, mounting, and support of electronic safety and security
equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.
2. To provide for ease of disconnecting the equipment with minimum interference to

other installations.

To allow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be clear
of obstructions and of the working and access space of other equipment.

w

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

Coordinate location of access panels and doors for electronic safety and security items
that are behind finished surfaces or otherwise concealed. Access doors and panels are
specified in Division 08 Section "Access Doors and Frames."

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

1.6 FINAL INSPECTIONS

A.

Engineer will make periodic inspections as appropriate and deemed necessary by
Engineer. One final inspection for completion of project will be performed by the Engineer.
Any and all additional inspections requested by the Contractor or required because of
contractor's failure to complete Scope of Work shall be paid for by the Contractor. The
cost of additional inspection(s) shall be deducted from the contract amount stated in the
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1.7

1.8

1.9

agreement between the Owner and the Contractor. Costs for additional inspections shall
be assessed at the Engineer’s hourly rates.

PERMITS

A.

Permits necessary for the performance of the work under this contract shall be secured
and paid for by the Contractor. Final inspection by the Engineer will not be made or
certificate of final payment issued until certificates of satisfactory inspection from the
inspection authorities are delivered.

SUBSTITUTIONS

A.

Prior approval required. When required by Division 1 of the Specifications, materials and
equipment in Division 27 will be reviewed for prior approval. Bidder is required to document
each request with complete data substantiating compliance of proposed substitution with
Contract Documents.

Basis of Design. Equipment/materials indicated in schedules and details shown on the
plans form the Basis of Design for this project. Alternate equipment/materials proposed by
the contractor must match the specified in dimension, configuration, weight, electrical
requirements, etc. Any revision to plans necessary to accommodate the alternate
equipment will be the responsibility of the contractor and be reflected in a shop drawing
prepared by the contractor and approved by the Engineer.

TRAINING

The electrical contractor shall conduct a 4 hour minimum training session with owner
designated staff to review all communications equipment installed under this contract. At
a minimum, the session will include operation and maintenance and basic operation of the
systems. Contractor shall physically demonstrate the operation of each piece of equipment.
A sign in sheet and agenda indicating a list of all equipment reviewed shall be included in
the close out documents.

PART 2 PRODUCTS

2.1

SLEEVES FOR PATHWAYS AND CABLES

A

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,
plain ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and no
side more than 16 inches, thickness shall be 0.052 inch.
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b. For sleeve cross-section rectangle perimeter equal to, or more than, 50
inches and 1 or more sides equal to, or more than, 16 inches, thickness
shall be 0.138 inch.

22 SLEEVE SEALS

A. Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and pathway or cable.

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

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of pathway or cable.

3. Pressure Plates: Plastic. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each
sealing element.

2.3 GROUT
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 EXECUTION

3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION

A.

B.

Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both communications equipment and other nearby installations. Connect
in such a way as to facilitate future disconnecting with minimum interference with other
items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.
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3.2

3.3

SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS

A.

Communications penetrations occur when pathways, cables, wireways, or cable trays
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and pathway or
cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirements in Division 07 Section "Joint Sealants".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pathway and cable penetrations. Install sleeves and seal pathway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch annular clear space between pathway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

A.

Install to seal exterior wall penetrations.
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Use type and number of sealing elements recommended by manufacturer for pathway or
cable material and size. Position pathway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pathway or cable and sleeve.
Tighten bolts against pressure plates that cause sealing elements to expand and make
watertight seal.

3.4 FIRESTOPPING

A

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

END OF SECTION 27 05 00
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SECTION 27 05 28

PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 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.

Hooks.

Faceplates.

Boxes, enclosures, and cabinets.
Polymer-concrete handholes and boxes for exterior underground cabling.

2SS0 NSOR~LON—~

- O

1.2 ACTION SUBMITTALS

A Product data for each type of product.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment
details.
1.3 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Pathway routing plans, drawn to scale and coordinated with each other, using input

from installers of items involved.

PART 2 - PRODUCTS

21 METAL CONDUITS AND FITTINGS
A Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.
B. 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.

3 Comply with requirements in Division 26 Section "Low Voltage Electrical Power Conductors and
Cables."
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C. GRC: Comply with ANSI C80.1 and UL 6.
D. IMC: Comply with ANSI C80.6 and UL 1242.
E. PVC-Coated Steel Conduit: PVC-coated IMC.

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

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

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

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

2. 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.

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

H. 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.

2.2 NONMETALLIC CONDUITS AND FITTINGS
A Description: Nonmetallic raceway of circular section with manufacturer-fabricated fittings.
B. 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.
C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
D. Rigid HDPE: Comply with UL 651A.
E. Continuous HDPE: Comply with UL 651A.
F. RTRC: Comply with UL 2515A and NEMA TC 14.
1. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material.

G. Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS

A Description: Comply with UL 2024; flexible-type pathway with a circular cross section, approved for plenum
installation unless otherwise indicated.
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2.4

2.5

2.6

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.

METAL WIREWAYS AND AUXILIARY GUTTERS

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

Basis of Design: Wiegmann

General Requirements for Metal Wireways and Auxiliary Gutters:

1. Comply with UL 870 and NEMA 250, Type 1 or Type 3R in damp and outdoor locations 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.

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.

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

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

Basis of Design: Carlon

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.

SURFACE METAL PATHWAYS

Description: Galvanized steel with snap-on covers, complying with UL 5.

Basis of Design: Wiremold

Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.

Comply with TIA-569-D.
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2.7 SURFACE NONMETALLIC PATHWAYS:
A Description: Two- or three-piece construction, complying with UL 5A, and manufactured of rigid PVC.
B. Basis of Design: Wiremold
C. Finish: Texture and color selected by Architect from manufacturer's standard colors.
D. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.

E. Comply with TIA-569-D.

2.8 HOOKS
A Description: Prefabricated sheet metal cable supports for telecommunications cable.
B. Basis of Design: Arlington
C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.

D.  Comply with TIA-569-D.

E. Galvanized steel.
F. J shape.
29 FACEPLATES
A Description: Prefabricated molded plastic and cast metal faceplates for telecommunications cable

B. Basis of Design: Match division 26

C. Listed per ANSI/UL 1863, cULus, RoHS

D. Faceplates include wall ports for the following applications
1. CAT5e/6/6A data terminations.
2. HDMI terminations
3. USB terminations
4, Brushplates for cabling

210 BOXES, ENCLOSURES, AND CABINETS
A Description: Enclosures for communications.
B. Basis of Design: Match division 26

C. General Requirements for Boxes, Enclosures, and Cabinets:
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1. 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: 4 inches square by 2-1/8 inches deep or 4 inches by 2-1/8 inches by 2-
1/8 inches deep
5. Gangable boxes are allowed.
D. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

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

cover.
F. Metal Floor Boxes:
1. Material: Cast metal or sheet metal.
2. Type: [Fully adjustable] [Semi-adjustable].
3. Shape: Rectangular.
4. Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency,
and marked for intended location and application.
G. Nonmetallic Floor Boxes: Nonadjustable, [round] [rectangular].
1. Nonmetallic floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing

agency, and marked for intended location and application.
H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

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

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

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 and Type 3R, with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:
a. Material: [Plastic] [Fiberglass].
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
L. Cabinets:
1. NEMA 250, Type 1 and Type 3R galvanized-steel box with removable interior panel and removable

front, finished inside and out with manufacturer's standard enamel.

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.

SN
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PART 3 - EXECUTION

3.1

3.2

PATHWAY APPLICATION

Minimum Pathway Size: 3/4-inch trade size for copper and aluminum cables, and 1 inch for optical-fiber
cables.

Pathway Fittings: Compatible with pathways and suitable for use and location.
Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
Install surface pathways only where indicated on Drawings.

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

INSTALLATION

Comply with the following standards for installation requirements except where requirements on Drawings or
in this Section are stricter:

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

NECA 102.
NECA 105.
NECA 111.

Nookrwd =

Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and number of floors.

Comply with requirements in Section 078413 "Penetration Firestopping” for firestopping materials and
installation for penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements in Section 270529 "Hangers and Supports for Communications Systems" for
hangers and supports.

Comply with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways and
Cabling" for sleeves and sleeve seals for communications.

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.

Complete pathway installation before starting conductor installation.

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.

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

Support conduit within 12 inches of enclosures to which attached.
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K. 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 2 inches of concrete cover in all directions.

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

specific location.
5. Change from nonmetallic conduit and fittings to RNC, Type EPC-40-PVC, or IMC and fittings before
rising above floor.

L. 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.

M. 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.

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

0. 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.

P. 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.

Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-Ib
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.

R. Surface Pathways:

1. 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.

S. 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
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or terminations at distribution frames or cabinets where necessary to comply with these requirements.

T. 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.

u. 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.

V. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
W. Expansion-Joint Fittings:

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

X. Hooks:
1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity limits.
2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or support rods.
3. Hook spacing shall allow no more than 6 inches of slack. The lowest point of the cables shall be no

less than 6 inches adjacent to ceilings, mechanical ductwork and fittings,
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BB.

CC.

DD.

3.3

34

luminaires, power conduits, power and telecommunications outlets, and other electrical and
communications equipment.

4, Space hooks no more than 5 feet o.c.

5 Provide a hook at each change in direction.

Mount boxes at heights indicated on Drawings. Install boxes with height measured to top of box unless
otherwise indicated.

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.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same vertical
channel.

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

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

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Install backfill.
2. After installing conduit, backfill and compact.
3. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances

through floor unless otherwise indicated. 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.

4, Underground Warning Tape: Comply with requirements in Section 270553 "ldentification for
Communications Systems."
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.
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3.5

3.6

3.7

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

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. Comply with
requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways and Cabling."
FIRESTOPPING

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in
Section 078413 "Penetration 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 270528
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SECTION 27 05 53

IDENTIFICATION FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

Nookrwb=

Color and legend requirements for labels and signs.
Labels.

Bands and tubes.

Tapes.

Signs.

Cable ties.

Fasteners for labels and signs.

1.2 ACTION SUBMITTALS

A Product Data: For each type of product.

B. Identification Schedule:

1.
2.

3.
4,

Outlets: Scaled drawings indicating location and proposed designation.

Backbone Cabling: Riser diagram showing each communications room, backbone cable, and
proposed backbone cable designation.

Racks: Scaled drawings indicating location and proposed designation.

Patch Panels: Enlarged scaled drawings showing rack row, number, and proposed designations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A Comply with NFPA 70 and TIA 606-B.

B. Comply with ANSI 2535 .4 for safety signs and labels.

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

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

1.

Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.
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2.3
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COLOR AND LEGEND REQUIREMENTS
Equipment Identification Labels:

1. Black letters on a white field.

LABELS

Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant
coating and matching wraparound clear adhesive tape for securing label ends.

1. Dymo, or equal

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters
sized to suit diameters of raceway or cable they identify, that stay in place by gripping action.

1. Dymo, or equal

Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester or vinyl flexible labels with acrylic
pressure-sensitive adhesive.

1. Dymo, or equal

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating protective shields over
the legend. Labels sized such that the clear shield overlaps the entire printed legend.

3. Marker for Labels: Machine-printed, permanent, waterproof black ink recommended by printer
manufacturer.

Self-Adhesive Labels: Polyester or vinyl, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and
UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.

1. Dymo, or equal
2. Minimum Nominal Size:
a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
c. As required by authorities having jurisdiction.
SIGNS

Baked-Enamel Signs:

1. Carlton, or equal

2. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with colors,
legend, and size required for application.

3. 1/4-inch grommets in corners for mounting.

4, Nominal Size: 7 by 10 inches.
Laminated-Acrylic or Melamine-Plastic Signs:

1. Seton, or equal
2. Engraved legend.

IDENTIFICATION FOR COMMUNICATIONS SYSTEMS 270553 - 2



2.5

2.6

3. Thickness:

For signs up to 20 sq. in., minimum 1/16 inch thick.

For signs larger than 20 sq. in., 1/8 inch thick.

Engraved legend with black letters on white face.

Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for mounting.
Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

®opoow

CABLE TIES
Uline, or equal

Minimum Width: 3/16 inch.

Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black, except where used for color-coding.

PO =

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-
extinguishing, one piece, self-locking, and Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black.

el

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

Minimum Width: 3/16 inch.

Tensile Strength at 73 deg F according to ASTM D 638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

bR =

MISCELLANEOQOUS IDENTIFICATION PRODUCTS

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

PART 3 - EXECUTION

3.1

INSTALLATION

Verify and coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring
diagrams, and operation and maintenance manual. Use consistent designations throughout Project.
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3.2

Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and
maintenance manual.

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

Install signs with approved legend to facilitate proper identification, operation, and maintenance of
communications systems and connected items.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing from the
floor.

Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at a location with high visibility and accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the
location and substrate.

3. Provide label 6 inches from cable end.

Snap-Around Labels:

1. Secure tight to surface at a location with high visibility and accessibility.
2. Provide label 6 inches from cable end.

Self-Adhesive Wraparound Labels:

1. Secure tight to surface at a location with high visibility and accessibility.
2. Provide label 6 inches from cable end.

Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams, schedules, and
operation and maintenance manual.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high

label; where two lines of text are required, use labels 2 inches high.
Cable Ties: General purpose, except as listed below:
1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.
IDENTIFICATION SCHEDULE
Install identification materials and devices at locations for most convenient viewing without interference with
operation and maintenance of equipment. Install access doors or panels to provide view of identifying

devices.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and
locations with high visibility. Identify by system and circuit designation.

Accessible Fittings for Raceways and Cables within Buildings: Identify covers of each junction and pull box
with self-adhesive labels containing wiring system legend.

IDENTIFICATION FOR COMMUNICATIONS SYSTEMS 270553 - 4



1. System legends shall be as follows:

a. Telecommunications.
b. <Insert name>.
D. Faceplates: Label individual faceplates with self-adhesive labels. Place label at top of faceplate. Each

faceplate shall be labeled with its individual, sequential designation, numbered clockwise when entering
room from primary egress, composed of the following, in the order listed:

1. Wiring closet designation.
2. Colon.
3. Faceplate number.

E. Equipment Room Labeling:

1. Racks, Frames, and Enclosures: Identify front and rear of each with self-adhesive labels.

2. Patch Panels: Label individual rows and outlets, starting at to left and working down, with
self-adhesive labels.

3. Data Outlets: Label each outlet with a self-adhesive label indicating the following, in the order listed:
a. Room number being served.
b. Colon.
C. Faceplate number.

F. Backbone Cables: Label each cable with a vinyl-wraparound label or self-adhesive wraparound indicating

the location of the far or other end of the backbone cable. Patch panel or punch down block where cable is
terminated should be labeled identically.

G. Horizontal Cables: Label each cable with a vinyl-wraparound label or self-adhesive wraparound label
indicating the following, in the order listed:

1. Room number.
2. Colon.
3. Faceplate number.
H. Instructional Signs: Self-adhesive labels.

l. Warning Labels for Indoor Cabinets, Boxes, and Enclosures: Self-adhesive labels.

1. Apply to exterior of door, cover, or other access.
J. Equipment Identification Labels:
1. Indoor Equipment: Self-adhesive label
2. Outdoor Equipment: Laminated-acrylic or melamine-plastic sign.
3 Equipment to Be Labeled:
a. Communications cabinets.
b. Uninterruptible power supplies.
c. Computer room air conditioners.
d. Fire-alarm and suppression equipment.
e. Egress points.
f. Power distribution components.
g. <Insert equipment>.
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SECTION 27 1513

COMMUNICATIONS COPPER HORIZONTAL CABLING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Category 5e twisted pair cable.
2. Category 6 twisted pair cable.
3. Category 6a twisted pair cable.
4, Twisted pair cable hardware, including plugs and jacks.
5. Cable management system.
6. Grounding provisions for twisted pair cable.
1.2 COPPER HORIZONTAL CABLING DESCRIPTION
A. 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 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.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

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 and installation details of telecommunications equipment, to show location

and layout of telecommunications equipment.
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B. Twisted pair cable testing plan.

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

D. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS
A. Maintenance data.
B. Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup: On USB media.
3. Device address list.
4. Printout of software application and graphic screens.

1.6 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 Level 2 Installer,

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: Testing agency must have personnel certified by BICSI on staff.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD.

1.7 COORDINATION

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

1.8 SOFTWARE SERVICE AGREEMENT
A Technical Support: Beginning at Substantial Completion, provide software support for two years.
B. Upgrade Service: Update software to latest version at Project completion. Install and program

software upgrades that become available within two years from date of Substantial Completion.
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Upgrading software shall include operating system and new or revised licenses for using software.

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner
to upgrade computer equipment if necessary.

PART 2 - PRODUCTS

2.1

A.

22

2.3

PERFORMANCE REQUIREMENTS

General Performance: Horizontal cabling system shall comply with transmission standards in TIA-568-
C.1, when tested according to test procedures of this standard.

Telecommunications Pathways and Spaces: Comply with TIA-569-D.

Grounding: Comply with TIA-607-B.

GENERAL CABLE CHARACTERISTICS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the
applicable standard and NFPA 70 for the following types:

1. Communications, Plenum Rated: Type CMP complying with UL 1685 or Type CMP in listed
cable routing assembly.

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 and ICEA S-103-701.

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, with internal spline, certified to meet transmission
characteristics of Category 6 cable at frequencies up to 250MHz.

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:
1. Belden CDT Inc.; Electronics Division.
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Berk-Tek; a Nexans company.

CommScope, Inc.

Draka USA.

Genesis Cable Products; Honeywell International, Inc.
Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.
Superior Essex Inc.

SYSTIMAX Solutions; a CommScope Inc. brand.

0. 3M.

SOONDORWN

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: [Unshielded twisted pairs (UTP)] [Shielded twisted pairs (FTP)] [Screened
twisted pairs (F/UTP)] [Screened and shielded twisted pairs (F/FTP)].

Cable Rating: Plenum.

Jacket: [White] [Gray] [Blue] [Yellow] <Insert color> thermoplastic.

CATEGORY 6a TWISTED PAIR CABLE

Description: Four-pair, balanced-twisted pair cable, with internal spline, certified to meet transmission
characteristics of Category 6a cable at frequencies up to 500MHz.

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

Belden CDT Inc.; Electronics Division.

Berk-Tek; a Nexans company.

CommScope, Inc.

Draka USA.

Genesis Cable Products; Honeywell International, Inc.
Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.
Superior Essex Inc.

SYSTIMAX Solutions; a CommScope Inc. brand.

0. 3M.
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Standard: Comply with TIA-568-C.2 for Category 6a cables.
Conductors: 100-ohm, 23 AWG solid copper.

Shielding/Screening: [Unshielded twisted pairs (UTP)] [Shielded twisted pairs (FTP)] [Screened
twisted pairs (F/UTP)] [Screened and shielded twisted pairs (F/FTP)].

Cable Rating: [Riser] [Plenum].

Jacket: [White] [Gray] [Blue] [Yellow] <Insert color> thermoplastic.
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TWISTED PAIR CABLE HARDWARE

Description: Hardware designed to connect, splice, and terminate twisted pair copper communications
cable.

General Requirements for Twisted Pair Cable Hardware:

1. Comply with the performance requirements of Category 6 and Category 6a.
2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.
3. Cables shall be terminated with connecting hardware of same category or higher.

Source Limitations: Obtain twisted pair cable hardware from single source from single manufacturer.
Connecting Blocks:

110-style IDC for Category 5e.

66-style IDC for Category 5e.

110-style IDC for Category 6.

110-style IDC for Category 6a.

Provide blocks for the number of cables terminated on the block, plus 25 percent spare,
integral with connector bodies, including plugs and jacks where indicated.

agrwdN -~

6. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing numbered jack units with IDC-type connectors at each jack
location for permanent termination of pair groups of installed cables.

1. Features:

Universal T568A and T568B wiring labels.
Labeling areas adjacent to conductors.
Replaceable connectors.

24 or 48 ports.

aooo

Construction: 16-gauge steel and mountable on 19-inch equipment racks.
Number of Jacks per Field: One for each four-pair cable indicated. Cords are generally
available in lengths of up to 20 feet (6 m) and longer in 24-inch (600-mm) increments.

wn

Patch Cords: Factory-made, four-pair cables in 48-inch lengths; terminated with an eight-position
modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
performance. Patch cords shall have latch guards to protect against snagging.

Plugs and Plug Assemblies:

1. Male; eight position; color-coded modular telecommunications connector designed for
termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.

2. Standard: Comply with TIA-568-C.2.

3. Marked to indicate transmission performance.

Jacks and Jack Assemblies:
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2.7

1. Female; eight position; modular; fixed telecommunications connector designed for termination
of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.

2. Designed to snap-in to a patch panel or faceplate.

3. Standard: Comply with TIA-568-C.2.

4 Marked to indicate transmission performance.

Faceplate:
1. Two, four, or six port, vertical single gang faceplates designed to mount to single gang wall
boxes.

2. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring Devices."

3 Metal Faceplate: Stainless steel, complying with requirements in Section 262726 "Wiring
Devices."

4. 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.
Legend:
1. Machine printed, in the field, using adhesive-tape label.
2. Snap-in, clear-label covers and machine-printed paper inserts.

CABLE MANAGEMENT SYSTEM
Description: Computer-based cable management system, with integrated database capabilities.

Document physical characteristics by recording the network, TIA details, and connections between
equipment and cable.

Information shall be presented in database view, schematic plans, or technical drawings.

1. Microsoft Visio Professional or AutoCAD drawing software shall be used as drawing and
schematic plans software.

System shall interface with the following testing and recording devices:

1. Direct upload tests from circuit testing instrument into the personal computer.
2. Direct download circuit labeling into labeling printer.
GROUNDING

Comply with requirements in Section 270526 "Grounding and Bonding for Communications Systems"
for grounding conductors and connectors.

Comply with TIA-607-B.
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PART 3 - EXECUTION

3.1

INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES
Comply with NECA 1 and NECA/BICSI 568.

Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, desks,
and counters and except in accessible ceiling spaces, attics, and gypsum board partitions
where unenclosed wiring method may be used. 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 270528 "Pathways for
Communications Systems."

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.

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

Comply with BICSI's Information Transport Systems Installation Methods Manual, Ch. 5,
"Copper Structured Cabling Systems," "Cable Termination Practices" Section.

3. Install 110-style IDC termination hardware unless otherwise indicated.

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

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

6. 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.

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

8. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's

limitations on bending radii, but not less than radii specified in BICSI information Transport
Systems Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," "Cable
Termination Practices" Section. Use lacing bars and distribution spools.

9. 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.

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

11.  In the communications equipment room, install a 10-foot-long service loop on each end of
cable.

12.  Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods Manual,
Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" Section. Monitor
cable pull tensions.

Group connecting hardware for cables into separate logical fields.

Separation from EMI Sources:
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3.2

3.3

3.4

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.

FIRESTOPPING

Comply with requirements in Section 078413 "Penetration Firestopping."

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

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 270553 "Identification for Communications Systems."

Paint and label colors for equipment identification shall comply with TIA-606-B for Class 4 level of
administration, including optional identification requirements of this standard.

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 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.

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.
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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.

E. 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.
3.5 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:
1. Visually inspect 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.

C. 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.

D. Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
END OF SECTION 271513
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