
SECTION 27 00 00C
BACKBONE CABLING REQUIREMENTS
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Backbone Cable

B. Fiber Shelves, Panels, Couplers/Adapters and Connectors

C. Patch Panels and Termination Blocks

D. Protectors

1.2 REFERENCES
A. ANSI/TIA/EIA-568-B.1 – Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements.

B. ANSI/TIA/EIA-568-B.1-1 – Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements - Addendum 1 - Minimum 4-Pair UTP and 4-Pair ScTP Patch Cable Bend Radius
C. ANSI/TIA/EIA-568-B.2 – Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Cabling Components
D. ANSI/TIA/EIA-568-B.2.1 – Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Components - Addendum 1 - Transmission Performance Specifications for 4-Pair 100 Ohm Category 6 Cabling
E. ANSI/TIA/EIA-568-B.3 –  Optical Fiber Cabling Components Standard
F. ANSI/TIA/EIA-568-B.3-1 – Optical Fiber Cabling Components Standard - Addendum 1 - Additional Transmission Performance Specifications for 50/125 um Optical Fiber Cables
G. ANSI/TIA/EIA-606 – Administrative Standard for Telecommunications Infrastructure of Commercial Buildings.

H. ANSI/TIA/EIA-607 – Commercial Building Grounding and Bonding Requirements for Telecommunications.

1.3 SUBMITTALS FOR REVIEW

Product Data

1. Cable.

2. Fiber shelves, patch panels, couplers/adapters and connectors.

3. Patch panels and termination blocks.

4. Protection panels and surge arrestor units.

Shop Drawings

5. Shop drawings as detailed in applicable section of Division 01 – General Requirements.

PART 2 - PRODUCTS

2.1 General Requirements:

All cables shall meet or exceed the electrical specifications of ANSI/TIA/EIA 568-B.  In addition, all 100 Ω UTP/ScTP copper cable (screened 100 Ω twisted pair) shall meet the requirements of Hubbell mission critical certification requirements.

A. Applicable Cables:  Levels of performance apply to 4-pair unshielded twisted pair cables.

B. Minimum Performance Requirements:  All cables shall meet the minimum performance requirements of the latest applicable standards defined above.

C. Provide services of manufacturer’s authorized representative to certify compliance with Hubbell mission critical requirements.

D. Virgin Materials:  Only Virgin materials shall be used in the construction of cables.

E. Plenum Rated Cables:  Plenum-rated cables shall use 100% FEP for the insulation except where it is proven that the cable constructed with alternate materials meets or exceeds the electrical performance of FEP.

F. Packaging of UTP Cable:  Standard packaging is 1,000 feet, one continuous length on a reel, in a reel-less box or on a reel in a box.  All cables shall be shipped on 42” x 48” pallets, and shall not be stacked higher than 48”.  All pallets shall contain the same color cable with the same footage marked with the appropriate part number

2.2 In addition to the requirements listed above and below, cables shall meet the requirements of:
A. ANSI/TIA/EIA-568-B.1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements.
B. ANSI/TIA/EIA-568-B.1-1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements - Addendum 1 - Minimum 4-Pair UTP and 4-Pair ScTP Patch Cable Bend Radius
C. ANSI/TIA/EIA-568-B.2:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Cabling Components
D. ANSI/TIA/EIA-568-B.2.1:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Components - Addendum 1 - Transmission Performance Specifications for 4-Pair 100 Ohm Category 6 Cabling

E. ANSI/TIA/EIA-568-B.3 –  Optical Fiber Cabling Components Standard
F. ANSI/TIA/EIA-568-B.3-1 – Optical Fiber Cabling Components Standard - Addendum 1 - Additional Transmission Performance Specifications for 50/125 um Optical Fiber Cables
G. ANSI/TIA/EIA-606 – Administrative Standard for Telecommunications Infrastructure of Commercial Buildings.

H. ANSI/TIA/EIA-607 – Commercial Building Grounding and Bonding Requirements for Telecommunications.

I. ISO/IEC 11801 Category 5 & 6

2.3 INTRABUILDING (BUILDING) BACKBONE CABLE

Manufacturers

1. Hubbell. 

2. CDT/Belden- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.).
3. AMP Netconnect- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.). 

UTP Copper Cable:

4. All copper cables must be, at minimum, Communications Riser (CMR) type cable (plenum type).  Substitutions are only permitted if the cable being substituted is of a higher class.

5. Provide 25-pair GigaSPEED Category 6 CMR Cables, blue.

Air-Blown Fiber Optic Cabling Network:  

6. All fiber will be routed in plenum rated tube jackets with minimum 50% growth capacity.

7. Provide 62.5/125µm Multimode Optical Fiber, 24-count.

Transmission Parameters (indoor multimode):  

Maximum Fiber Loss:
3.5 dB/km at 850 nm

1.5 dB/km at 1300 nm

Minimum Bandwidth:  
220MHz km at 850 nm

600MHz km at 1300 nm

Operating Temperature Range:  -40° F to 185° F.

1) Storage Temperature Range: -40° F to 158° F. 

8. MRG Simitomo Electric- Future flex cabling systems.
2.4 INTERBUILDING (CAMPUS) BACKBONE CABLE

Manufacturers

1. Hubbell. 

2. CDT/Belden- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.) 

3. AMP Netconnect- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.)  

UTP Copper Cable:

4. All copper cables must be, at minimum, Communications Riser (CMR) type cable.  Substitutions are only permitted if the cable being substituted is of a higher class.

5. Provide 200-pair Category 6 outdoor/wet location cable.

Air-Blown Fiber Optic Cabling Network:  

6. All fiber will be routed in outdoor/wet location rated tube jackets with minimum 50% growth capacity.

7. Provide Singlemode Optical Fiber, 48-Count. 

8. Transmission Parameters (outdoor single-mode):

Attenuation:
0.40 dB/km at 1310 nm

0.30 dB/km at 1550 nm

a. Operating and Storage Temperature Range: -40° F to 158° F. 

9. MRG Simitomo Electric- Future flex cabling systems.

2.5 FIBER SHELVES, PATCH PANELS, COUPLERS/ADAPTERS AND CONNECTORS

Manufacturers:  

1. Hubbell. 

2. CDT/Belden- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.) 

3. AMP Netconnect- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.)  

B. Provide Fiber Termination Shelves.

C. Provide Multimode LC Duplex Adapters.

D. Provide Singlemode LC Duplex Adapters.

E. Provide LGX Blank Panels.

F. Provide Multimode Duplex LC 900µm Buffered Fiber Connectors.

G. Provide Singlemode Duplex LC 900µm Buffered Fiber Connectors.

H. Provide Buffer Tubing.

2.6 PATCH PANELS, TERMINATION BLOCKS AND PROTECTORS
Manufacturers:  

1. Hubbell. 

2. CDT/Belden- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.) 

3. AMP Netconnect- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.)  

2.7 PROTECTORS

Manufacturers:

1. Hubbell. 

2. CDT/Belden- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.) 

3. AMP Netconnect- Alternate: (Provide separate cost including cost associated with A+E team to make change. Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified. Contractor shall also identify impacts to schedule for change in vendor.)  

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that backbone cable pathways are separated from sources of EMI in accordance with ANSI/TIA/EIA 569A.

3.2 INSTALLATION

A. Intrabuilding (Building) Backbone Cable

1. UTP Copper Cable:

a. Terminate 4-pair Category 6 UTP copper cables on 48 port Patch Panels.

b. Terminate 200- & 25-pair Category 6 UTP intrabuilding backbone cables on wall-mounted 300-pair 110-type termination blocks located where shown in drawings.

2. Fiber Optic Cable:

a. Provide fiber shelves and termination hardware for termination of backbone fiber in all rooms.

B. Interbuilding (Campus) Backbone Cable

1. UTP Copper Cable:

a. Terminate all Category 6 outdoor UTP interbuilding backbone cables on wall mounted building entrance protection equipment within the main Tel/Data Room and main Telephone Room in Hahn Pavilion.

2. Fiber Optic Cable:

a. Terminate all 62.5/125µm singlemode outside plant fiber optic cable.

C. Fill multimode termination shelves coupling panels with multimode LC duplex adapters to accommodate all multimode terminations.

D. Fill singlemode termination shelf coupling panels with singlemode LC duplex adapters to accommodate all singlemode terminations.

E. Provide blank panels in areas of fiber termination shelves left unoccupied after all coupling panels have been placed.

F. Connectorize multimode fiber strands with multimode duplex LC 900µm buffered fiber connectors.

G. Connectorize singlemode fiber strands with singlemode duplex LC 900µm buffered fiber connectors.

H. Backbone distances in accordance with TIA/EIA 568-B are listed below and are not to be exceeded.  

	
	MC to IC
	IC to HC
	MC to HC

	Multimode Fiber
	5575 ft

(1700 m)
	984 ft

(300 m)
	6560 ft

(2000 m)

	Singlemode Fiber
	8855 ft

(2700 m)
	984 ft

(300 m)
	9840 ft

(3000 m)

	UTP Copper Supporting Voice Applications Only
	1640 ft

(500 m)
	984 ft

(300 m)
	2625 ft

(800 m)

	UTP Copper Supporting Data Applications
	295 ft (90 m) total regardless of configuration.


I. Never crush or over cinch cable. 

J. Provide Velcro tie wraps at appropriate intervals to secure cable and to provide strain relief at termination points.  

Use cable strain relief:

1. At the top of each vertical rise.

2. Every time the vertical rise rating of the cable is exceeded.

K. The use of cable ties or staple guns is not permitted.

L. Do not kink, knot or snag the cable while pulling, this will cause damage under the jacket and may alter cable performance.

Do not exceed the recommended pulling tension.  Maximum pulling force guidelines are as follows:

1. 25 lbf. for 4-pair UTP copper cable.

2. 50 lbf. for 2- or 4-fiber cables.

3. 600 lbf. for OSP multi-pair fiber cables.

4. If manufacturers’ guidelines impose more strict maximum pulling tension restrictions, these will supercede the above guidelines. 

Cable Slack

5. Provide 20 ft. service loops for backbone cables at all IDF rooms.  Locate service loop cable in accessible ceiling space within 10 ft. of the room.

6. Provide a 30 ft. service loop of interbuilding backbone cable within the MPOE.

7. Provide a 30 ft. service loop of intrabuilding backbone cable within the MPOE.

8. Do not store slack in bundled loops.  Store cable slack in an extended loop or a figure-8 configuration to alleviate stress.

Do not exceed the following minimum bend radii guidelines:

	Cable Type
	Minimum Bend Radii

	4-pair UTP
	4 times the outside diameter (OD)

	Multi-pair (more than 4-pair) UTP
	10 times the OD

	2- or 4-fiber cable under no load
	1.18 in.

	Intrabuilding multi-fiber under load
	15 times the OD

	Interbuilding multi-fiber under load
	20 times the OD

	Intrabuilding or interbuilding multi-fiber cable under no load
	10 times the OD


9. If manufacturers’ guidelines impose more strict maximum bend radii restrictions, these will supercede the above guidelines.

M. Connecting hardware for optical fiber installed at the following locations:  main cross-connect, intermediate cross-connect, horizontal cross-connect, horizontal transition point, telecommunications outlet, shall not surpass minimum bend radius and shall be capable of storing 1 m (3.28 feet) of additional fiber.

N. Per TIA/EIA 568-B never un-twist the pairs of cable beyond the absolute minimum required for termination.  For Category 5 UTP and higher category cables, the amount of untwisting shall not exceed 0.5 in.
O. The cable jacket on UTP shall only be stripped back the minimum required to terminate to connecting hardware.

P. Use cable management panels when terminating cable.

Q. Cables shall not come in contact with any corrosive material or other material that may potentially alter the cable or cable jacket.

R. Use the same performance criteria for both cable and connecting hardware through the entire horizontal run.

S. Duplex LC-type connectors for fiber will be used throughout the installation.  

T. A single shared sheath at the outlet is not acceptable.

U. Only one pin-out (T568B) configuration throughout the total installation is allowed.

V. Grounding shall meet the requirements of the CEC and additionally grounding bonding shall conform with ANSI/TIA/EIA-607.

3.3 CLEANING

A. Clean all maintenance holes.

B. Clean conduits interbuilding conduits in the direction of the street, so as to not contaminate the building.

C. Clean exposed surface and restore finish.

3.4 INTERFACE WITH OTHER PRODUCTS

Firestopping:

1. The telecommunications contractor is responsible for properly firestopping all intrabuilding conduits, slots, sleeves and any other penetrations into telecommunications spaces provided for telecommunications purposes whether they are used or left empty.

2. Use materials and methods under the provisions of Section 07840.

B. The telecommunications contractor is responsible for capping all unused interbuilding conduits on both the building and maintenance hole sides.

3.5 FIELD QUALITY CONTROL

A. Components of the premise distribution system shall be installed in a neat, orderly manner consistent with the best telephone and data installation practices.  Wiring color codes shall be strictly observed and termination shall be uniform throughout.  Identification marking and systems shall be uniform, permanent and readable and in accordance with TIA/EIA 568B wiring codes as shown on the drawings shall standardize all twisted pair wiring.

3.6 Manufacturer’s Field Services

A. Provide services of manufacturer’s authorized representative to certify compliance with Hubbell mission critical requirements.
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