ITEM 632 INTERCONNECT CABLE, FIBER OPTIC, MULTIMODE, 6-STRAND, AS PER PLAN

THIS PAY ITEM INCLUDES FIBER OPTIC CABLE, LASHING WIRE, HANGERS, CONNECTORS, KITS, AND ANY OTHER ACCESSORIES NECESSARY TO INSTALL AND CONNECT THE FIBER OPTIC INTERCONNECT CABLE SYSTEM.  ALL CABLE SYSTEM MATERIALS AND EQUIPMENT REQUIRED TO PROVIDE A FULLY OPERATIONAL AND COMPLETE FIBER OPTIC CABLE INTERCONNECT SYSTEM SHALL BE FURNISHED BY THE CONTRACTOR, EXCEPT AS NOTED IN THE PLANS.  

THE FIBER OPTIC CABLE SHALL BE A 62.5/125-MICROMETER, LOOSE TUBE, 6-FIBER, MULTIMODE ALL-DIELECTRIC CABLE.  THE FIBER OPTIC CABLE SHALL BE RATED FOR OUTDOOR USE (-30 TO +120 DEGREES FAHRENHEIT), SHALL BE DESIGNED TO BE PULLED THROUGH AN UNDERGROUND CONDUIT/PULLBOX SYSTEM, SHALL BE DESIGNED WITH WATER-BLOCKING OR FLOODED MATERIAL, SHALL BE DESIGNED TO BE INSTALLED AERIALLY BY BEING LASHED ONTO MESSENGER WIRE, AND SHALL HAVE A PULLING TENSILE STRENGTH OF 600 POUNDS OR MORE.  THE FIBER CABLE SHALL ALSO MEET ALL REQUIREMENTS STIPULATED BY ECONOLITE CONTROLS FOR THEIR FIBER OPTIC INTERCONNECT TRAFFIC CONTROL SYSTEM.  THE ONLY APPROVED FIBER OPTIC CABLE SUPPLIERS ARE SIECOR, BELDEN, AMP, MOHAWK, OFS, 3M, SUPERIOR, BERTECH OR COMMSCOPE.

ALL THE FIBERS SHALL BE IN A SINGLE BUFFER TUBE.  EVERY FIBER IN THE FIBER OPTIC CABLE SHALL BE FREE OF SURFACE IMPERFECTIONS AND INCLUSIONS AND SHALL MEET OR EXCEED ONE HUNDRED PERCENT (100%) OF THE REQUIREMENTS CONTAINED IN THIS SPECIFICATION.  FIBERS SHALL CONTAIN NO FACTORY SPLICES.    IF THESE CONDITIONS ARE NOT MET, THE CABLE SHALL BE REPLACED BY THE CONTRACTOR AT THE CONTRACTOR’S EXPENSE.

THE FIBER OPTIC CABLE SHALL HAVE A MEDIUM-DENSITY POLYETHYLENE OUTER JACKET WITH NO ARMORING OR METAL ELEMENTS.  THE CABLE SHALL HAVE AT LEAST ONE RIPCORD UNDER THE JACKET FOR EASY REMOVAL OF THE JACKET.   THE OUTER JACKET SHALL BE MARKED WITH THE MANUFACTURER’S NAME, YEAR OF MANUFACTURE, THE WORDS “CITY OF COLUMBUS TRAFFIC,” FIBER COUNT, TYPE OF FIBER, AND SEQUENTIAL LINEAR FOOT MARKS.  THE MARKINGS SHALL BE REPEATED EVERY 2 FEET.  THE MARKING SHALL BE IN A CONTRASTING COLOR TO THE CABLE JACKET, SHALL BE 2.5 MILLIMETERS IN HEIGHT, SHALL BE PERMANENT WEATHERPROOF, AND SHALL NOT WEAR OFF DURING INSTALLATION.

BUFFER TUBES SHALL BE POLYPROPYLENE.  FILLERS SHALL BE INCLUDED IN THE CABLE CORE TO LEND SYMMETRY TO THE CABLE CROSS-SECTION WHERE NEEDED.  EACH BUFFER TUBE SHALL CONTAIN A WATER-BLOCKING ELEMENT FOR WATER-BLOCKING PROTECTION.  NO WATER-BLOCKING YARNS ARE PERMITTED.  THE WATER-BLOCKING ELEMENTS SHALL BE NON-NUTRITIVE TO FUNGUS, ELECTRICALLY NON-CONDUCTIVE, AND HOMOGENOUS.  THE WATER-BLOCKING ELEMENT SHALL PRECLUDE THE NEED FOR OTHER WATER-BLOCKING MATERIAL; THE BUFFER TUBES SHALL BE GEL-FREE.  

THE LOOSE BUFFER TUBES SHALL BE STRANDED AROUND AN ALL-DIELECTRIC CENTER STRENGTH USING A REVERSE OSCILLATION LAY, WRAPPED BY A WATER-BLOCKING CORE SEPARATOR OR FUNCTIONAL EQUIVALENT.  WATER SWELLABLE TAPE SHALL BE APPLIED LONGITUDINALLY AROUND THE OUTSIDE OF THE STRANDED TUBES/FILLERS.  THE WATER SWELLABLE TAPE SHALL BE NON-NUTRITIVE TO FUNGUS, ELECTRICALLY NON-CONDUCTIVE, AND HOMOGENOUS.

THE COMPLETED CABLE SHALL BE PACKAGED FOR SHIPMENT ON NON-RETURNABLE WOODEN REELS.  THE CABLE AND REEL SHALL BE WRAPPED IN A WATER RESISTANT COVERING.  EACH END OF THE CABLE SHALL BE SECURELY FASTENED TO THE REEL TO PREVENT THE CABLE FROM COMING LOOSE DURING TRANSIT.  AT LEAST SIX FEET OF CABLE LENGTH ON EACH END OF THE CABLE SHALL BE ACCESSIBLE FOR TESTING.  BOTH ENDS OF THE CABLE SHALL BE SEALED TO PREVENT THE INGRESS OF MOISTURE.
EACH CABLE REEL SHALL HAVE A DURABLE WEATHERPROOF LABEL OR TAG SHOWING THE MANUFACTURER'S NAME, THE CABLE TYPE, AND THE ACTUAL LENGTH OF CABLE ON THE REEL, THE CONTRACTOR'S NAME, THE CONTRACT NUMBER, AND THE REEL NUMBER. A SHIPPING RECORD SHALL ALSO BE INCLUDED IN A WEATHERPROOF ENVELOPE SHOWING THE ABOVE INFORMATION AND ALSO INCLUDE THE DATE OF MANUFACTURE, CABLE CHARACTERISTICS (SIZE, ATTENUATION, ETC.), CABLE IDENTIFICATION NUMBER AND ANY OTHER PERTINENT INFORMATION.
THE MINIMUM DIAMETER OF THE REEL SHALL BE AT LEAST THIRTY TIMES THE DIAMETER OF THE CABLE. THE OPTICAL FIBER CABLE SHALL BE IN ONE CONTINUOUS LENGTH PER REEL WITH NO FACTORY SPLICES IN THE FIBER. EACH REEL SHALL BE MARKED TO INDICATE THE DIRECTION THE REEL SHALL BE ROLLED TO PREVENT LOOSENING OF THE CABLE.

THE CONTRACTOR SHALL BE PREQUALIFIED WITH ODOT WORK TYPE 56 AND LISTED ON THE ODOT PRE-QUALIFIED VENDORS LIST FOR WORK TYPE 56 AT THE TIME OF THE PRE-CONSTRUCTION CONFERENCE.

THE CONTRACTOR SHALL OBTAIN FACTORY TEST DATA SHEETS FOR EACH REEL OF FIBER OPTIC CABLE DELIVERED.  THESE TESTS SHALL BE PERFORMED BY THE MANUFACTURER PRIOR TO SHIPMENT FROM THE FACTORY AND SHALL INCLUDE THE MANUFACTURER’S ON-REEL, BI-DIRECTIONAL OTDR TRACES AND TEST DATA AT BOTH 850 NM AND 1300 NM FOR EACH FIBER IN THE CABLE.  THE MANUFACTURER INSTALLATION PROCEDURES AND TECHNICAL SUPPORT INFORMATION SHALL BE FURNISHED AND SHARED WITH THE ENGINEER FOR REVIEW AT THE TIME OF DELIVERY.

THE CONTRACTOR SHALL TEST EACH REEL AT 1300 NM PRIOR TO INSTALLATION TO ENSURE NO DAMAGE OCCURRED TO THE CABLE IN TRANSIT AND TO VERIFY THE LENGTH OF THE CABLE.  THE CONTRACTOR SHALL PROVIDE THE OTDR MANUFACTURER, MODEL NUMBER, AND SERIAL NUMBER OF EACH UNIT USED DURING THE TEST ALONG WITH THE NAME OF THE PERSON(S) PERFORMING THE TEST.  THESE TEST RESULTS SHALL BE PROVIDED TO THE PROJECT ENGINEER FOR APPROVAL PRIOR TO INSTALLATION.  CABLE SHALL NOT BE INSTALLED UNTIL THE PROJECT ENGINEER HAS APPROVED IT.

THE CONTRACTOR SHALL PROVIDE THE CITY OF COLUMBUS WITH THE FACTORY AND PRE-INSTALLATION TEST RESULTS DOCUMENTING THAT THE CABLES MEET ALL RELEVANT EIA SPECIFICATIONS AS STIPULATED IN THESE SUPPLEMENTAL SPECIFICATIONS.  ALL REQUIRED TESTING OF THE FIBER OPTIC CABLE SHALL BE INCIDENTAL TO THE COST OF THIS PAY ITEM.

AFTER CABLE INSTALLATION AND TERMINATION HAS BEEN COMPLETED, THE CONTRACTOR SHALL PERFORM BI-DIRECTIONAL TESTING OF EACH FIBER WITH AN ODTR FOR LENGTH, TRANSMISSION ANOMALIES, AND END-TO-END ATTENTUATION AT BOTH 850 NM AND 1300 NM.  THE MAXIMUM ALLOWABLE ATTENTION IS 3.0 DB/KM AT 850 NM AND 0.9 DB/KM AT 1300 NM.  THE MAXIMUM ALLOWABLE ATTENUATION FOR ANY TERMINATION IS 0.3 DB.  THE ODTR TEST RESULTS SHALL CONSIST OF THE WAVELENGTH OF THE CONDUCTED TEST; THE LINK LENGTH; ATTENTUATION; CABLE IDENTIFICATION; AND THE LOCATIONS OF THE NEAR END, THE FAR END, AND POINTS OF DISCONTINUITY.  ALL TEST RESULTS SHALL BE SUBMITTED TO THE PROJECT ENGINEER IN THE ELECTRONIC FORMAT PROVIDED BY THE MANUFACTURER OF THE TEST EQUIPMENT USED BY THE CONTRACTOR.  THESE TEST RESULTS SHALL BE VIEWABLE BY THE PROJECT ENGINEER WITHOUT THE USE OF SPECIAL SOFTWARE OR ADDITIONAL EQUIPMENT.  IF THE TEST RESULTS CANNOT BE VIEWED ON A STANDARD PC WITHOUT REQUIRING THE NEED FOR ADDITIONAL SOFTWARE OR EQUIPMENT, THAT SOFTWARE AND EQUIPMENT SHALL ALSO BE DELIVERED TO AND BECOME THE PERMANENT PROPERTY OF THE CITY OF COLUMBUS.  THE CONTRACTOR SHALL PROVIDE WRITTEN REPORTS OF ALL TEST DATA IN ELECTRONIC FORMAT TO THE PROJECT ENGINEER.  TEST RESULTS SHALL INCLUDE A RECORD OF WAVELENGTH, FIBER TYPE, FIBER AND BUNDLE NUMBER, TEST EQUIPMENT INCLUDING MODEL NUMBER, DATE REFERENCE SETUP, AND OPERATOR AND CREW MEMBERS.  IN THE EVENT THAT THE TEST RESULTS ARE NOT SATISFACTORY, THE CONTRACTOR SHALL MAKE THE NECESSARY ADJUSTMENTS OR REPLACEMENT AND THEN REPEAT THE TESTING PROCESS.  ALL TESTING OF THE FIBER OPTIC CABLE AS DESCRIBED IS CONSIDERED INCIDENTAL TO THE COST OF THIS PAY ITEM.

INTERCONNECT CABLE SHALL RUN CONTINUOUSLY FROM CONTROLLER CABINET TO CONTROLLER CABINET.  NO SPLICES SHALL BE ALLOWED.  THE FIBER OPTIC CABLE SHALL BE TERMINATED IN EACH CONTROLLER CABINET.  ALL FIBERS OF THE CABLE SHALL BE TERMINATED.  THE FOLLOWING SHALL BE INSTALLED ON EACH END OF FIBER OPTIC CABLE:  ONE (1) FIBER BUFFER TUBE FAN-OUT KIT, CORNING CABLE SYSTEMS PART NO. FAN-OD25-06; SIX (6) UNICAM ST CONNECTORS, 62.5 MICROMETERS, WITH CERAMIC FERRULE, CORNING CABLE SYSTEMS PART NO. 95-000-51; AND ONE (1) PATCH PANEL SEAL KIT, CORNING CABLE SYSTEMS PART NO. SC-WXC-SEALKIT.

EACH CONTROL CABINET SHALL HAVE SIX (6) FEET OF FIBER OPTIC CABLE COILED NEATLY INSIDE.  EACH INTERCONNECT PULLBOX SHALL HAVE SIX (6) TURNS OF FIBER OPTIC CABLE (50 FEET) COILED NEATLY INSIDE.
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