1/5/2004 Page 2 of 18

Fort Lewis DOIM 
SPECIFICATION

FOR

PROJECT

******* Project Name******

Fort Lewis Washington

PREPARED BY

Cliff Hawkeswood

1115th Signal Bn.

Ft. Lewis, WA.

SECTION 16740  

(16710  Premises Distribution System)

(16711  Telephone system, outside plant)

SYSTEMS

PART I - GENERAL


1.  APPLICABLE PUBLICATIONS: The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only. As publications are revised and reissued the latest version of these standards take precedence over older versions.

1.1   REFERENCES

***************************************************************************

NOTE:  Issue (date) of references included in project specifications need not be more current than provided by the latest change (Notice) to this guide specification.

***************************************************************************

ANSI/TIA/EIA-568-B.1
Commercial Building Telecommunications Cabling Standard - General Requirements

ANSI/TIA/EIA-568-B.2
Commercial Building Telecommunications Cabling Standard - Balanced Twisted Pair Cabling Components

ANSI/TIA/EIA-568-B.3
Commercial Building Telecommunications Cabling Standard - Optical Fiber Cabling Components

ANSI/TIA/EIA-569-A
Commercial Building Standard for Telecommunications Pathways and Spaces

ANSI/TIA/EIA-569-A-1
Commercial Building Standard for Telecommunications Pathways and Spaces - Perimeter Pathways

ANSI/TIA/EIA-569-A-2
Commercial Building Standard for Telecommunications Pathways and Spaces - Furniture Pathways

ANSI/TIA/EIA-569-A-3
Commercial Building Standard for Telecommunications Pathways and Spaces - Access Floors

ANSI/TIA/EIA-569-A-4
Commercial Building Standard for Telecommunications Pathways and Spaces - Poke Thru Devices

ANSI/TIA/EIA-569-A-5
Commercial Building Standard for Telecommunications Pathways and Spaces - In Floor Systems

ANSI/TIA/EIA-569-A-6
Commercial Building Standard for Telecommunications Pathways and Spaces - Multi Tenant Pathways

ANSI/TIA/EIA-569-A-7
Commercial Building Standard for Telecommunications Pathways and Spaces - Cable Tray & Wireways

ANSI/TIA/EIA-598-A
Optical Fiber Cable Color Coding

ANSI/TIA/EIA-606
      Administration Standard for the Telecommunications Infrastructure of Commercial Buildings

ANSI/TIA/EIA-607
Commercial Building Grounding & Bonding Requirement for Telecommunications

ANSI/TIA/EIA-758
Customer Owned Outside Plant

INSTITUTE OF ELECTRONIC AND ELECTRICAL ENGINEERS

  IEEE 802.XX SERIES

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-83-596
Fiber Optic Premises Distribution Cable

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2002) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 50
(1995; Rev thru Nov 1999) Enclosures for Electrical Equipment 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C62.61
(1993) Gas Tube Surge Arresters on Wire Line Telephone Circuits

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2239
(1999) Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

ANSI/EIA-455-81A-91
(1992) FOTP-81 Compound Flow (Drip) Test for Filled Fiber Optic Cable

ANSI/EIA/TIA-455-30B
(1991) FOTP-30 Frequency Domain Measurement of Multimode Optical Fiber Information Transmission Capacity

ANSI/EIA/TIA-455-53A
(1990) FOTP-53 Attenuation by Substitution Measurement for Multimode Graded-Index Optical Fibers or Fiber Assemblies Used in Long Length Communications Systems

ANSI/EIA/TIA-455-B
(1998) Test procedures for Fiber Optic Fibers, Cables, Transducers, Censors, Connector and terminating devices, and other fiber optic components (ANSI)

ANSI/EIA/TIA-455-78A-98
(1990; R 1998) FOTP-78 Spectral Attenuation Cutback Measurement for Single Mode Optical Fibers

ANSI/TIA/EIA-568-B.1
(2001; Addendum 2001) Commercial Building Telecommunications Cabling Standard Part 1 - General Requirements

ANSI/TIA/EIA-568-B.3
(2000; Addendum 2002) Commercial Building Telecommunications Cabling Standard Part 3 - Optical Fiber Cabling Components Standard

ANSI/TIA/EIA-606
Administration Standard for Commercial Telecommunications Infrastructure

ANSI/TIA/EIA-607
(2002) Commercial Building Grounding and Bonding Requirements for Telecommunications

ANSI/EIA/TIA-758
(1999) Customer Owned Outside Plant Telecommunications Cabling Standard and Addendum

ANSI/EIA/TIA-598-B
(2001) Optical Fiber Cable Color Coding

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2
(2002) National Electrical Safety Code

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-85-625
(1996) Air core, Polyolefin Insulated, Copper Conductor Telecommunications Cable

ICEA S-87-640
(1999) Fiber Optic Outside Plant Communications Cable

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2002) National Electrical Code

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS REA Bull 345-39
(2000) Telephone Section Protectors

RUS 345-50
(2000) Trunk Carrier Systems

RUS 345-65
(2000) Shield Bonding Connectors

RUS 345-72
(2000) Field Splice Closures

RUS REA Bull 345-151
(2000) Conduit and Manhole Construction, REA Form 515c

RUS Bull 1751F-635
(2000) Aerial Plant Construction

RUS Bull 1751F-643
(2000) Underground Plant Design

RUS Bull 1753F-201
Standard for Acceptance Tests and Measurements of Telecommunications Plant

RUS Bull 1753F-302
(2000) Outside Plant Housings and Serving Area Interface Systems

RUS Bull 1753F-401 (PC-2)
(2000) RUS Standard for Splicing Copper and Fiber Optic Cables

RUS IP 344-2

(2000) List of Materials Acceptable for Use on Telecommunications Systems of RUS Borrowers

RUS REA Bull 1751F-641
(2000) Construction of Buried Plant

RUS REA Bull 1753F-201
(2000) Acceptance Tests and Measurements of Telephone Plant

RUS REA Bull 1753F-205
(2000) REA Specification for Filled Telephone Cables

RUS REA Bull 1753F-207
(2000) Terminating (TIP) Cable

RUS REA Bull 1753F-208
(2000) Filled Telephone Cables with Expanded Insulation

RUS REA Bull 1753F-601 (PE-90)
(2000) REA Specification for Filled Fiber Optic Cables

*All non-listed yet applicable and current RUS bulletins and publications must be adhered to.

UNDERWRITERS LABORATORIES (UL)

UL 497
(1995; Rev Oct 1999) Protectors for Paired Conductor Communication Circuits

UL 50
(1995; Rev thru Nov 1999) Enclosures for Electrical Equipment 

2.  GENERAL REQUIREMENTS:


2.1 Rules: The installation shall conform to the require​ments of NFPA 70 and ANSI C2.


2.2 Verification of Dimensions: The Contractor shall become familiar with details of the work, shall verify dimensions in the field, and shall advise the Contracting Officer of any discrepan​cy before performing any work.


2.3 Standard Products; Materials and equipment shall be new and the standard products of manufacturers regularly engaged in the manufacture of the products.  Items of equipment shall essentially duplicate equipment that has been in satisfactory use for at least 2 years prior to bid opening.  The system(s) shall be of the latest electronic designs in current production.


2.3.1 Cable: All underground cable shall be filled type PE-89 or PE-39 telephone cable. All aerial cable shall be air-core type telephone cable designed for aerial use.


2.4 Workmanship: All materials and equipment shall be installed in accordance with recommendations of the manufacturer to conform to the contract documents. Journey telecommunication workman (with a minimum of three years at the journeyman level) skilled in this type of work shall be used to accomplish the installation. 


2.5 Installation Requirements: Underground cables shall be installed in or on supporting structures. All work shall be scheduled in accordance with requirements of the Contracting Officer.  The Contractor shall coordinate through the Contracting Officer with the local Directorate of Information Management (DOIM) Plans Division Cliff Hawkeswood (253) 967-6789 or others as designated by the Fort Lewis DOIM.


2.6 Assembly Details: The Contractor shall perform his work in accordance with the assembly details shown on the drawings and attached at the end of this section when available.

3.  SUBMITTAL:


3.1 Shop Drawings: The Contractor shall submit, for approval, shop drawings for the items listed below and for any other items as directed by the Contracting Officer who will verify.  Submittal shall be made in accordance with Contract requirements for providing submittals.  Shop drawings shall be submitted for the following items:



Cable



Closures and Splice Cases



Backboards



Protected/Unprotected Terminals



Gas Module Protectors



Manholes



Handholes



Duct



Jacks & outlets internal to the building


3.2 List of Contractor provided Equipment and Materials: A complete itemized listing of equipment and material proposed for incorporation into the work shall be submitted before installation of any item.  Each such itemization shall include an item number, the quantity of items proposed, name of the manufacturer of each such item, and the manufacturer's descriptive and technical litera​ture, catalog cuts, and installation instructions.  The Contractor shall update the list at completion of the Contract to show the actual material used, prior to final payment. 

         3.3 Performance Test Reports: Upon completion and testing of the installed system, comprehensive test reports shall be submitted in a booklet form and on a CD in electronic format and shall show that all field tests confirm compliance with the specified performance criteria and paragraph 10.1.2 Software to download test results shall be provided.


3.4 Qualifications of Cable Splicer(s): Before assigning any cable splicer(s) to do work, the Contractor shall: provide the Contracting Officer with the name(s) to be employed. Together with satisfactory proof that each splicer has had at least three years experience in splicing telephone cables and is experienced with the type and rating of the cables to be spliced. In addition, each splicer may be required to make an approved dummy splice in the presence of the Contracting Officer or Contracting Officer Representative, in accordance with the manufacturer's instructions, before the splicer is approved to splice cable. The Contractor shall furnish all material for dummy splices.


3.5 Acceptance Test Plan: The Contractor shall submit to the Contracting Officer for approval a complete detailed acceptance test plan.


3.6 Cutover Plan: The Contractor shall develop a cutover plan.  The cutover plan shall be submitted for the Contracting Officers approval 30 days prior to scheduled start of acceptance tests.  The cutover plan shall provide procedures and schedules for splicing indicated telephone cables to the overall facility's telephone system without interrupting service to any active cable pairs.


3.7 Installation and Maintenance Tools: 30 days prior to scheduled start of acceptance tests, the Contractor shall provide to the Contracting Officer the equipment that appears on the manufacturer's recommended list of installation, test and maintenance tools required for normal installation, electronic testing and servicing tools required to certify the installed equipment including category 6 cable system and shall include a Fluke DSP 4300 with LIA or equal for the category 6 and fiber systems. These tools and equipment shall become the property of the Army and be picked up on the hand receipt of the appropriate 1115th Signal Battalion division. Contractor shall prepare a list of provided items and submit with bid documents.


3.8 As Built Drawings: 

The Contractor shall annotate three sets of telephone system drawings to show the as-built condition and provide them to the Contracting Officer for delivery of one copy to the Director of Public Works and two copies for the 1115th Signal Battalion Plans Division.  This shall include, but not be limited to, all cable types, sizes, counts, measured distances to all splices and terminals, terminal numbers and any other details and sketches necessary for prepara​tion of accurate plant-in-place type record drawings.  As-built drawings shall be annotated utilizing red and yellow (red for additions and yellow for deletions). Red line drawings to be submitted in electronic format (Auto-CAD or Intergraph) and are required in addition to  “D” size paper copies.

PART II PRODUCTS


4.  MATERIALS AND COMPONENTS: Materials and components shall conform to the following requirements:


4.1 Telephone cable: Solid copper conductors, types as follows.


4.1.1 Aerial: PE-38 Air core self supporting cable


4.1.2 Underground: Filled telephone cable with expanded insulation, type PE-89.


4.2 Fiber Optic cable shall be at minimum, Twenty-four strands or as specified, single-mode fiber optic cable. Will be connected from nearest DOIM RSU building to communication room in each designated building. 

Fiber shall be one continuous cable without splices unless the designated DOIM representative has granted prior approval for each splice. Indoor/outdoor combination cables shall not be used without specific approval from the DOIM. 


4.2.1 Interior Fiber optic cable: two strands or greater, single-mode fiber optic cable to be installed to each identified multi media outlet, home run to an ST fiber optic patch panel in a central communication room location, as outlined on the drawings. Internal fiber optic cable shall not be jell filled.

4.3  Hardware: 

All ferrous hardware, screws, and associated miscellaneous items shall be galvanized or cadmium plated to prevent rust and corrosion.

4.4  Termination of wires/fibers: 

66 type insulation displacement connecting blocks shall be utilized to terminate voice circuits on the backboard.  Category 6, 110 type Patch panels shall be utilized to terminate and facilitate patching of the data portion of the LAN wiring. Fiber optic patch panels utilizing ST type connectors to be used to terminate all fiber optic cable. All fiber optic patch panels and Category 6, 110 type RJ-45 patch panels to be installed in contractor provided 19” equipment racks. 


4.5 Miscellaneous material: All miscellaneous material provided shall be current standard models, series, or type regularly advertised as such on the approved list of materials acceptable for use on REA Borrower's System, REA Bulletin.


4.5.1. Manholes: Precast Concrete, Utility Vault Co model number 38Y 612-7-TCA or equal.


4.5.2 Duct: Plastic conduit, Schedule 80 suited for underground burial.


4.5.3.  Innerduct: Four, separate color, one and one quarter inch plastic hollow core innerduct, installed into one four inch conduit or multiple core (Minimum of 4 cells in a 4” diameter pipe), type Phone-Ducts, Inc. or equal.

PART III - INSTALLATION


5.  MANHOLE/HANDHOLE SYSTEM

5.1  General: the Contractor shall provide and install new precast telephone manholes and 

Hand holes as shown on the assembly drawings.  Manhole/ Handhole types shown on the assembly drawings have been determined to be the most desirable; however due to subsurface conditions, normal drainage, or other underground conditions, manhole/Handhole shall be approved by the Contracting Officer prior to installation.  All new manholes/Handholes shall be temporarily numbered for clarity.  The Contractor shall acquire the permanent manhole/Handhole number from the Contract​ing Officer and all drawings shall be annotated showing the assigned number. 


5.5.1 Manhole/Handhole Construction: Manholes shall be equipped for double racking.  Each manhole shall have pulling irons installed in the wall opposite each duct line entrance.  Each manhole shall have a sump with a cast iron grill-type frame and cover.  Each manhole/Handhole shall be provided with a ground point.  The ground rod hole shall be used and a ground rod shall be installed and cables grounded as specified. Each manhole/Handhole shall be provided with an entrance collar, frame, and cover. 


5.1.2 Covers for Manhole/Handhole.  Covers will utilize reducing entrance collars, as required, to provide for a contractor furnished and installed thirty (30) inch diameter manhole cover, and be marked “COMMUNICATIONS” All existing manhole covers, touched as a part of this contract, shall be replaced to comply to the above standard if currently using a larger lid size.

5.1.3 Manhole/Handhole Placement: In paved areas, the top of the manhole/Handhole covers shall be 1/4” above the finished surface of paving and shall be approved for vehicular loads. In unpaved areas, the top of the manhole/Handhole covers shall be approximately 1/2 inch above the finished grade. Sufficient risers rings shall be installed between the top of the manhole/Handhole and the manhole/Handhole frame to elevate the manhole/Handhole cover to the desired height of the finished grade.  Ladder steps shall be installed in the risers of manholes. Manholes/hand holes shall be placed with a minimum of 36-inch cover above the primary manhole structure.


6. CONDUIT SYSTEM:


6.1 General: The Contractor shall provide a new underground concrete encased conduit system as shown on the drawings.  The Contractor provided conduit shall be 4” schedule 40 plastic conduit/duct with at least one of the 4” ducts being filled with at least four 11/4” innerduct.  Lengths of each duct run shall be deter​mined from the assembly drawings and field verified before installation. In no case shall the length between manholes exceed 500 feet in length.  Additional information on conduit placement and arrangement may be provided. If the number of conduits is not specified in the drawings then place 6 four-inch conduits from site to nearest DOIM communication facility. Overbuild all existing duct systems, used by this project with less then two spare four-inch ducts remaining.


6.1.1 Conduit Placement: All conduit lines shall be laid to a minimum grade of 2-inches per 100-feet.  The grade may be from one manhole or Handhole to the next or both ways from the high point between manholes or hand holes depending on the contour of the finished grade.  Grade changes, bends and entrances into manholes/handholes shall be made using components and/or accessories recommended by the manufacturer of the conduit installed.  All conduits shall be thoroughly cleaned before using or laying.  Particular care shall be taken to keep the conduit clean of dirt, concrete, and any other substance during installation.  After the conduit has been installed, a flexible mandrel not less that 12-inches long, with a diameter approximately 1/4-inch less than the inside diameter of the duct shall be pulled through each duct. This is to make certain that no particles of earth, sand or gravel has been left in the duct and that the conduit has not been deformed during instillation. Pneumatic Roding may be used to draw in the lead wire/cord. Conduit shall be stored to avoid warping, deterioration or direct rays of the sun. Conduit shall be placed with a minimum 36-inch cover and may be indicated on assembly drawings. Conduit must be installed in the bottom most holes in the manholes or hand holes. Conduit must be installed deep enough as to allow all manhole entrance ports (if used now or in the future) to have conduit future installed and maintain a minimum of 24 inch of cover over the uppermost conduit. Concrete encasement is required for all duct/conduit runs.  Existing conduit runs to be utilized on all projects shall also be thoroughly cleaned of dirt and foreign debris before pulling in new cable and after removing old cable. Any conduit system that will be reduced to less then two vacant ducts must be over-built to allow for a minimum of two vacant restoration ducts/conduits after completion of this project. 


6.1.2 Conduit cement encasement: Concrete slurry 1200-1800 LB pourable concrete (Also known as {CDF} Controlled Density Fill) shall completely encase conduit to protect it from being dug up. Metal ribbon shall be placed above the cap to provide for ease of conduit location. The ribbon must maintain electrical connectivity from the beginning to the end of each conduit job and be patched across the top of each manhole. Identification ribbon must be placed approximately 18” below finished grade and directly above communication duct or cable system.


6.1.3 Conduit Under Road, Streets and Driveways: The Contractor shall encase duct in full strength concrete under all drives, street, road and at all bends of 50-feet or less radius.


7. CABLE SYSTEM


7.1 Cables shall be installed, terminated and spliced as indicated.  The Contractor shall complete all splices, furnish all splicing material and associated hardware, tag all cables and stencil cables.  Inside terminals and splices in manholes/handholes shall be grounded as specified in grounding requirements.  Prior to commencement of construction the Contractor shall coordinate with the Fort Lewis DOIM through the Contracting Officer on all communica​tions interfacing requirements as stated by this specification.


7.1.1 Testing Existing Cables: Prior to start of this project, the Contractor shall test all pairs in the cable to be spliced into under this project.  The Contractor, in accordance with the Contracting Officer, shall prepare a list of the defec​tive cable pairs under form "Cable Status Certificate" attached at the end of this section.  This list will be known as the original list.  After project is completed, all pairs shall be tested.  The Contractor shall clear trouble on any pairs that were not defective on the original list.


7.2 Cable: All telephone cable furnished and installed under this specification shall have the number of insulated twisted pairs of copper conductors as required. Cables shall be specified to include # of pairs and conductor gage and be of filled core with polyethylene sheath and polyethylene insulated conductors.


7.2.1.  Color Coding: The cable shall be fully color-coded.  The basic industry standard color scheme shall be used to provide different colors of insulation for each pair of a 25 pair group.


7.2.2 Guaranteed Pairs: All pairs in each cable shall be certified as usable.


7.3 Splices:


7.3.1 General: Splicing of cable into one continuous length is required.  All pairs shall be spliced, including those indi​cated as dead pairs. Unless otherwise noted.  Splicing shall be in accordance with industry standards.  The completed splices shall not cause the connected cable to fail to meet the same performance and mechanical specifications of a single similar cable of the same overall length.  Single plastic insulated conductors shall be spliced using self-piercing electrical filled connectors, (Scotch locks and bean type connectors shall not be used.)  

Modular splic​ing techniques are required and shall be utilized on all mainline splices and splices exceeding 24 pair, using Thomas & Betts/ 3M Wire Mate 710 cutter/presser splice tool and connectors.  All underground cable splices shall be watertight and enclosed in a sealed splice case  (encapsulating compounds shall not be used).  Cable sheaths shall be bonded together at all cable splices with bonding harness to maintain sheath continuity.  Splices shall be grounded to the manhole/Handhole ground system.  Deviation from the cable splicing arrangements shown on the project drawings will not be allowed except as specifically approved by the Contracting Officer.


7.3..2 Closures: As needed, type to be determined by Fort Lewis (OSP) Out Side Plant, personnel through the Contracting Officer.


7.3.2.1 Underground: All underground splice cases shall be Preformed splice cases or equal and shall be flash tested using nitrogen gas to insure dry and air tight seals. Encapsuling compounds shall not be used.

Flash test shall insure that the splice case with cable installed will hold positive pressure for a period of at least 30 Minuets at 10 PSI, soaping of case and adjacent cables throughout the duration if the pressure test is required to identify leaks.


7.4 Cable Installation: Cables shall be handled and placed in such a manner as to avoid kinks and other sheath deformities.  Minimum bending radius of all cables shall be twenty times the diameter of the cable.  Cable that is kinked, rippled or flattened shall not be installed.  Lead sleeves and/or duct splices shall not be permitted.  Cable lubricant shall be used in the installation of underground cable.  The quantity of lubricant used shall be as recommended by the manufacturer.  Cable racks and hooks shall be installed in all manholes and used to support cables installed.  An access manhole ladder shall be provided for each manhole installed. All outdoor connections shall be weather proof through the use of weather boots or other approved methods.  All aerial cable entrances into buildings shall have a drip loop formed in the cable at point of ingress.  All building entrance points shall be sealed and waterproof.


7.4.1 Duct Sealant: After cable has been placed, each lateral duct at the building, entrance and exit duct in each manhole / Handhole, and riser shall be sealed with 3M Scotchcast 4416T or equal sealant compound. Unused ducts shall be sealed in each building they enter.


7.4.2 Cable Tags:  Embossed cable tags shall be placed on all underground cables on each side of all splices.  Including stub cables and branch cables.  Each tag shall be stamped or permanently marked to indicate the cable size, gauge, cable number and number of first and last pair of each group of consecutive pairs which is in the main cable, stub cable or branch cable to which tag is attached.  The number of dead pairs, if any shall also be designated.


7.4.3 Cable Bonding: Cable in manholes shall be bonded in accordance with paragraph, GROUNDING. 


7.4.4 Cable Guard Protectors: All underground to overhead cable shall have cable guard protectors installed.  The guard protectors shall be Cahne No. 6533 or equal.


7.5 Cable Terminal Installation: All cable terminals fur​nished and installed under this specification shall be complete and will include proper gas or electronic protection modules.


7.5.1 Terminal Number: A terminal number shall be obtained from the Contracting Officer for each terminal shown on the project drawings.  The Contractor shall stencil the terminal number on each terminal and shall redline the appropriate drawings.


7.5.2 Cable Protector terminals: shall be MARCONI R399AAxxx (xxx=Stub length) wire wrap front facing terminals (or DOIM approved equal) for CO/RSU frame mounting and Marconi BEP CG100CF type Building entrance protected terminals sized appropriately at each building. Match existing terminals and rack or frame types when adding to an existing frame or rack system. Each terminal shall be stenciled to indicate cable number and cable pairs, using black marking on a white designa​tion strip. Frames and wall mounting brackets shall be provided as required to effectively secure the protected terminals. Grounding of each protected terminal with # 6 AWG is required to the nearest ground point. 

Electronic solid-state or Gas tube protection modules shall be provided to completely fill each protected terminal. Use Marconi R3B1E Gas tube protectors or DOIM approved equal.


7.5.3 Patch panels 110 type RJ-45 category 6 TIA/EIA 568 patch panels shall be provided and installed by the contractor.  The DATA LAN cable will be terminated on this panel and will be marked at both the multi media box and the 110 type RJ-45 category 6 patch panels for easy identification.


7.5.4 Bonding: All protected terminals installed shall be bonded to ground. See paragraph, GROUNDING. And shall exceed manufactures grounding requirements.


7.6 CABLE INSTALLATION STANDARDS


7.6.1 Underground Cable:


7.6.1.1 Where existing ducts and conduit are identified for the installation of underground cable; the installation shall be coordinated with the local DOIM.  Underground cable shall not be placed in the conduit, Manhole or duct with power wiring.


7.6.2.2 All underground cable shall be carefully pulled into conduit, using sheaves of the proper diameter and shoes or guides at all sharp edges.  The cable shall be fed directly from the reel if possible, and shall be continuously inspected, as it is unreeled for physical damage.  Cable pulling lubricant as recommended by the cable manufacturer shall be used to prevent exceeding the tensile strength rating of the cable.


7.7 Work Description: The Contractor shall provide all material and labor for the installation and placement of a complete operational underground cable system.


7.7.1 Multi-Mode fiber optic cable shall not be installed without prior consent of the Fort Lewis DOIM.


7.7.1.1 Contractor is to provide and install (see contract drawings) single mode fiber optic as Specified.


7.7.1.3 The Contractor shall furnish and install the re​quired number (Enough to terminate all cables plus 10% Spare) of 110 type RJ-45patch panels, in the communication room locations, to connect (2) TWO four pair category 6 Data LAN cables to each multi-media outlet.  Cables are to be terminated in the category 6 RJ-45 multi-media outlet box connectors at each multi-media outlet location and on the 110 type Category 6 RJ-45 patch panels in the communication room location. Note: See attached Building communication room and multimedia drawings.


7.7.2.1 ALL outlets are considered “Multimedia Outlet” except outlets specifically marked “ wall phone”.   All Multimedia drawings will use a filled triangle symbol to indicate the location of each multi-media box location on the drawings. Other symbols if used and specified in the project legend may be used on a case by case basis.


7.2.3 The Contractor shall furnish and install 1 additional four pair Category 6 copper wire from the backboard to each multimedia outlet, home run style, for connection of the voice circuits. See Multimedia outlet drawing in this specification.  This cable shall be terminated to two USOC RJ-14 six-pin modules at the wall faceplate and on 66M1-50 insulation displacement connector blocks on the communication room telephone backboard.


7.7.2.4 The Contractor shall furnish and install all other items necessary to provide a complete and usable system.


8.  Inside Plant:


8.1 General: The Contractor shall furnish and install all cabling and equipment as indicated to provide a complete tele​phone wiring system.  All requirements shall be satisfied by commercial​ly available equipment, which is compatible with and will inter​face with the existing equipment.


8.2 Instruments: None required unless specifically addressed in bid documents.


9. Grounding:


9.1
General: Except where specifically indicated otherwise, all exposed non-current carrying metallic parts of telephone equipment, cable sheaths, cable splices and terminals shall be grounded.  All grounding shall be accomplished in such a manner that a maximum of 75 ohms to ground resistance is obtained.  When it is necessary to place more than one ground rod to meet this requirement, the minimum separation between rods shall be six feet.  Two or more ground rods shall be connected using No. 6 AWG solid copper wire.  The connection of the No. 6 AWG solid copper wire to the ground rods shall be made either with compres​sion sleeves or fusion weld connections.


9.1.1 Use of bullet bonds is required on all copper cables for the grounding and bonding of all sheathed cables.


9.2 Terminals: Inside type protected terminals shall be grounded using a NO. 6 AWG insulated solid copper wire.  The ground wire shall be continuous from the ground lug, or the grounding strip of the terminal, to driven ground rod or rods as required.  When a ground rod (minimum diameter of 5/8 inch and a minimum length of 8 feet) is placed, it shall be a minimum distance of 12 inches from wall of building. It shall be driven to a depth that shall provide a minimum of 6 inches depth of cover between the top of the ground rod and ground level.  The ground wire shall be continuous from the terminal or the driven ground rod and shall be placed in conduit where exposed or attached to supporting surface using either staples or one-hole clamps placed at 18-inch intervals and protected. If a telephone ground buss bar is provided it shell be used in place of ground rods if properly connected to ground.


9.3 Manholes: A Standard bonding ribbon shall be used to ground all installed splices to the manhole grounding system.  Bonding ribbon shall be attached, by the contractor, to the upper side of manhole walls on 18-inch centers with bonding ribbon clamps where no ribbon exists or in new manholes.


9.3.1 Bonding Ribbon shall be placed, by the contractor, vertically behind existing led sleeves, metallic splice cases of rigid plastic splice closures, behind new metallic splice cases or rigid plastic closures. Where it is necessary to run to another wall contractor shall place ground ribbon vertically to the ceiling and then route to the required location.


9.3.2 A 1/2 inch folded projection shall be placed every 5 1/2 inches in the bonding.  All metallic cable sheaths are to be bonded to manhole ribbon. All cable splice cases shall be metallic type and be capable of routing electrical continuity from the cable sheaths through the splice case to ground without the use of internal to external ground wire.


9.3.3 Bonding ribbon clamps shall be attached to walls using 1/4-inch X 1-inch hammer drive anchors.


9.4 Repair of existing work: All work shall be carefully laid out in advance.  The Contractor shall be responsible for the repair of any damage resulting from the cutting, channeling and chasing necessary for the proper installation, support, or anchorage of the conduit or raceway, at no additional cost to the Government.


10. QUALITY CONTROL:


10.1 General: All work shall be in accordance with the following Provisions.


10.2 Installation Inspections:


10.2.1 Pre-operational Inspection: An Inspection shall be made by the Contractor and Contracting Officer of all equipment to be utilized in this project.  All equipment shall be verified for proper conformance to the demands and expectations of the installation, as dictated by the specification.  All cables shall be inspected for abrasions, breaks and deformities, utilizing those methods stated in the Government-approved acceptance test plan to determine the integrity of the cable.  This inspection shall also insure the adequacy of site readiness, availability of installation materials, status of Contractor-Furnished Equipment, as well as leased equipment and transmission facilities, if needed.


10.2.2 In-Progress Inspections: In-progress inspections of the Contractors effort will be as required by the Contracting Officer and or DOIM representative and may encompass visual inspections of equipment condi​tion, wiring, splicing, cabling, mounting and placement of equipment, miscellaneous hardware, system operational status, and adherence to safety procedures.


10.2.3 Final Inspection: The final inspection conducted by the Contracting Officer will encompass all phases of installed equipment.  This inspection includes, but is not necessarily limited to, aerial, or underground cable runs and supports, splices, manholes, handholes, terminals, apparatus or miscellaneous equipment.


10.3 Corrective Measure: The Contractor shall correct any areas of noncompliance that are revealed by inspection evaluation.  Following correction completion, a re-examination of any of all areas of non-conformance may be conducted at the discretion of the Contracting Officer.


11.  ACCEPTANCE TESTS:


11.1 General: All testing shall be performed in accordance with the Contractor-developed, approved acceptance test plan and as specified herein.  Construction of test and inspections utilizing the approved acceptance plan shall demonstrate compliance with all requirements of the specification.


11.1.1 Test Witnessing: All tests shall be performed in the presence of the Contracting Officer excluding in-progress cable testing.  The Contractor shall record all test data, as witnessed by the Contracting Officer and provide a record copy to the Contracting Officer.  The Contractor shall notify the Contracting Officer a minimum of seven (7) working days prior to conducting any equipment or acceptance tests.


11.2 Cable Tests: Project integrity shall be ensured through pre-installation cable tests, in-progress tests, and final acceptance test of the cable installed.  Requirements for cable integrity, splicing insulation, and loop resistance, as well as provisions for handling materials in such a way as to prevent damage, shall be demonstrated.  The Cable Status Certificate shall be used as a documenting log when performing this test.


11.2.1 Pre-Operational: As a minimum, all new cable lengths shall be serviceability tested by the Contractor prior to installation to avoid placing unserviceable cable. The certificate shall be annotated to indicate that the test was conducted on non-connected (dead) cable.  Tests so conducted shall be of a nature to verify: Fiber cable shall be tested using an OTDR and shall comply with industry standards.


11.2.1.1 Insulation Resistance


11.2.1.2 Shorts


11.2.1.3 Crosses


11.2.1.4 Opens


11.2.1.5 Grounds


11.2.1.6 Splits


11.2.2 In-progress: Cable shall be tested by the Contractor to reveal any faults in cable construction.  Such standard tests for correct pair identification and termination shall be performed prior to and during the splicing operation.  Correct pair termination constitutes proper continuity verification of the wires being spliced.


11.2.3 Final: A final test of the work performed shall be made by the Contractor in the presence of the Contracting Officer to demonstrate the acceptability of the project as installed.  Testing shall be performed in accordance with REA Bulletin as applicable.  Final testing shall consist of, but will not necessar​ily be limited to the following cable tests:


11.2.3.1 Insulation Resistance


11.2.3.2 Shorts/Crosses


11.2.2.3 Grounds


11.2.3.4 Opens


11.2.3.5 Shield Continuity


11.2.3.6 Loop Resistance


11.2.3.7 Reversed Pairs


11.2.3.8 Split Pairs

Standard Fort Lewis Multi-Media Communication outlet Labeling



 

 Standard Fort Lewis Multi-Media Communication outlet 




 







 

Typical Fort Lewis communication room layout 



Typical Fort Lewis communication room layout

Small Wall Mount installations, if approved by DOIM































RJ-14





V-002B





D-004























Copper, Building entrance cable, sized to fit job.








110 type RJ-45, Category 6, Patch panels. Various sizes as needed.  (Data Connections termination)


Mounting frame required!





D-006











Hubs, Routers, Switches, or other reserved space





                 Jumper Management 





CR-1





RJ-45





Splice in BEP splice cavity





MARCONI BEP CG 100 CF protected building entrance terminal or equivalent with Gas protector modules. 


66 type punch down connectors and RJ 21 out-take connectors required.





¾” Plywood backboard, Located in communication room on wall. 


Line all communication room walls with plywood.





Jumper management devices.





 D-005





Fiber optic patch panel. ST type Single Mode connectors.





RJ-45








V-003B





V-003A





66 M1-50 punch down blocks wired to RJ-14 jacks at each Multi-Media location with Level 6, 4pr. Station cable. Terminate all pairs. (Telephone Termination)





4 pair Category 6 cable, wired from 66M1-50 blocks to two RJ-14 jacks at each Multimedia outlet or Wall phone location. Enter 66 blocks from the bottom. Do not block area used for jumper management.








CR= Communication room #.   Label each multimedia box with CR# if more than one communication room is used on each floor.


All Data port numbering shall be sequential from jack to jack. 


Both Voice jacks in each Multi Media box will use same number with A or B designation in each multimedia box when a single 4 pair cable is used. 


Use pair 1&2 for A (White Blue & White Orange pairs) use pair 3&4 for B (white Green & White Brown pairs). 


Room numbers change and are not to be a part of the numbering system.


D = Data   


V = Voice





Terminate full incoming cable count on 66M1-50 blocks





V-002A





CR-1





RJ-14





RJ-45








RJ-45





RJ-14








Floor Designation is not required unless outlet is wired to a communication room located on a different floor.


Communication room designation required if more than one-communication rooms exist on each floor.











MM Box 1





 D-003

































































































































































RJ-14


























RJ-14





RJ-14





RJ-45





RJ-45








V-001A





CR-1





V-001B





 D-001





D-002





RJ-14





RJ-14





RJ-45





RJ-45








V-004A





CR-1





V-004B





 D-007





D-008





Box 4





Box 3





Box 2





Two Category 6, 4 pair cables, wired to 110 type RJ-45 category 6 patch panels located in 19” equipment cabinet in the communication room.





Additional pull string required from each Multimedia box to wire-way or communication room. 





Category 6, 4 pair communication cable, wired to 66M1-50 punch block located on backboard in communication room. 





Bottom two Jacks: Six pin RJ-14 voice grade jack wired to 66M1-50 blocks mounted on 3/4” Plywood Backboard in communication room.


Industry Voice testing standards used for testing voice circuits.


Pair 1&2 to left and Pair 3&4 to right jack.





Fort Lewis standard design requires two strands of single mode fiber optic installed to each outlet WHEN SPECIFIED. 


If specified a six-position face plat will be required.


In the alternative providing large enough conduit complete with pull string where no current fiber optic requirement has been identified and funding is unavailable.








Modular communications single gang face plate installed on double gang electrical box. Plastic is preferred if allowed by building code.





Top two Jacks: modular eight pin RJ-45, Category 6 rated Data jacks, Wired in compliance with EIA/TIA 568A. 





1” EMT conduit with pull string to nearest Wire-way or communication room.





Fiber optic ST connectors.


Would be placed in faceplate when specified.





Reducing ring to be used to reduce from double gang box to single gang faceplate when double gang box is required. 





Must match faceplate in color and texture or is hidden in wall.





Single or Double Gang electrical wall box may be specified. 


Plastic is preferred if allowed by building code.








RJ-45





RJ-45








RJ-14





RJ-14





Individual modular jacks capable of being removed individually from the faceplate must be used for ease of servicing and individual replacement of damaged jacks. 





Pre-wired faceplate or duel modules will not be accepted.





Splice in BEP splice cavity





Jumper management devices.





Terminate full incoming cable count on 66M1-50 blocks





¾” Plywood backboard, Located in communication room on wall. 


Line all communication room walls with plywood.





MARCONI BEP CG 100 CF protected building entrance terminal or equivalent with Gas protector modules. 


66 type punch down connectors and RJ 21 out-take connectors required.





Copper, Building entrance cable, sized to fit job.








Contact Cliff Hawkeswood @ 253-967-6789 for Rack location in comm. rooms.


Prior to placement.





66 M1-50 punch down blocks wired to RJ-14 jacks at each Multi-Media location with Level 6, 4pr. Station cable. Terminate all pairs.





4 pair Category 6 cable, wired from 66M1-50 blocks to two RJ-14 jacks at each Multimedia outlet or Wall phone location. Enter 66 blocks from the bottom. Do not block area used for jumper management.





Hubs, Routers, Switches or other electronic equipment.











   Jumper Management 





    Jumper management 





19” Data equipment rack with power distribution panel, designed for 19” rack mounted equipment.


Bolted to the floor with top mounted earthquake bracing


Vertical Jumper management bolted to each side of rack also required





Two strands of Single mode fiber, connected to each multimedia outlet when required





Fiber optic patch panel. ST type Single Mode connectors.





Single mode building service Fiber optic cable from nearest RSU or Central Office sized as needed





4 pair Category 6 cables wired to RJ-45 outlets at multimedia boxes in rooms. Wire to EIA/TIA 568A Standard.





110 type RJ-45, Category 6, Patch panels. Various sizes as needed. 





EIA/TIA 568A 


4 pair category 6 


RJ-45 Jacks 





ST fiber optic Single mode connectors








