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	DIV 23 HVAC
	23 05 00 Common Work Results for HVAC
	1. Sleeves and Penetrations
	 Pipe penetrations through exterior walls - use schedule 40 galvanized pipe sleeve with leak plate and premanufactured “linkseal” with stainless steel hardware.  Do not use sheet metal sleeves through outside walls.  Sleeves shall be pipe conforming ...
	 Pipe penetrations through interior masonry walls - use schedule 40 steel pipe sleeve.
	 Pipe penetrations through Floors - use schedule 40 steel pipe sleeve.  Provide galvanized schedule 40 pipe or cast iron pipe, extended 2 inches above the floor and seal water tight between floor and sleeve.
	 Pipe penetrations through interior (dry-wall) partition walls - use schedule 40 steel pipe sleeve for diameters 6 inch and below; use galvanized steel sheet sleeves for diameters greater than 6 inch.
	 Duct penetrations through non-fire rated interior walls - cover opening between the wall and duct or duct insulation with sheet metal flanges of the same material and thickness as duct.  Overlap openings on all four sides by at least 1-1/2 inches.
	 Protect and fire stop all penetrations in accordance with the applicable codes.
	 Coordinate fire stopping requirements with Section 078000.
	2. Demolition
	 Remove all utilities, piping, ductwork, wiring, cabling, pneumatic tubing back to the active portion of the distribution system.  Portions of distribution systems no longer required for service shall be removed back to the active portion of the dist...
	 All hangers, supports, and controls devices connected to demolished materials shall also be removed.
	 No in-active systems or system components are allowed to be abandoned in place.

	23 05 16 Expansion Compensation
	1. Welded piping systems:
	 Expansion compensators and expansion joints on concealed piping are not allowed.  Provide expansion loops and z-bends on concealed piping.
	 Bellows type expansion joints on HTHW and MTHW piping systems are not allowed.  Provide flanged slip type expansion joints on HTHW piping systems.  Preferred manufacturer of slip type expansion joints is Advanced Thermal Systems, Inc.
	 Provide expansion loops and z-bends on LTHW piping systems.  Bellows type expansion joints are allowed on LTHW piping systems, where approved by Mason.
	2. Threaded and soldered piping systems (Piping 2 inches diameter and below):
	 Provide expansion loops, z-bends and swing joints.
	 Bellows type expansion joints are allowed on LTHW piping systems, where approved by Mason.
	3. Grooved piping systems (2 1/2 diameter and greater):
	 Expansion and contraction of grooved IPS steel piping systems shall be provided with loops or bends consisting of (8) Victaulic Style 75 or 77 flexible couplings, (4) grooved end 90 degree elbows, and grooved end pipe spools provided in water system...
	 Provide packless, gasketed, slip-type expansion joint with grooved end telescoping body, for installation with Style 07 rigid couplings, providing up to 3" axial end movement with pressure rating up to 350 psi.  Victaulic Style 150 Mover® where pipe...

	23 05 19 Meters and Gages
	1. Specify pressure/temperature test stations, combination (PIT) plug on supply and return piping of all water coil connections not otherwise provide with pressure and temperature gages.  The basis of design shall be Peterson Equipment Company (Pete’s...
	2. Water and steam pressure gages shall be liquid filled.
	3. Provide water totalizing meter with contact head for make-up water lines on hot water boilers, closed loop hydronic sytems, evaporative cooling systems and steam generating systems.
	4. Refer to Section 23 0900 “Instrumentation and Control for HVAC” for flow meters and BTU meters.
	5. Use bimetallic temperature indicators in 5" diameter case.  Orient gage so that special flexible joint is not needed.
	6. Use materials compatible with service for pressure indicators, temperature indicators and flow meters.  Use diaphragm where needed.
	7. Use solar powered meters and gages.

	23 05 23 General-Duty Valves for HVAC Piping
	1. Butterfly valves are not allowed.
	2. Valves for High Temperature Hot Water (HTHW) and Medium Temperature Hot Water (MTHW):
	 2″ and Larger:  Shall be OS&Y type of the ASA 300 pound class, cast steel body, 13% Cr. stainless steel trim, flanged at connections to equipment, flanged at other than equipment connections, bored to match inside diameter of pipe.
	 1-1/2″ and Smaller:  Shall be of ASA 600 pound class, cast steel or forged carbon steel, socket weld pattern, 13% Cr. stainless steel trim, bored to match inside diameter of pipe.
	 Gate Valves:  Shall be solid wedge with stainless steel wedge or wedge faces, stainless steel seat rings.  Stainless steel bonnet bushings and beveled collar on valve stem for back seating.  Provide braided, teflon impregnated backing rings in a lar...
	1) Gate Valves 1-1/2″ and Smaller:  Provide with a minimum of 4 packing rings.
	2) Gate Valves 2″ and Larger:  Provide with a minimum of 6 packing rings.
	3) Gate valves 6” and Larger:  Provide with a minimum of 6 packing rings.  Provide forged steel, globe valves bypass, minimum 3/4".  Provide with tapered roller or ball bearing yokes and button type grease gun fittings and adapters to allow charging a...
	4) Gate Valves 8″ and Larger:  Provide a minimum of 6 packing rings.  Provide forged steel, globe valve bypass, minimum 3/4".  Provide with tapered roller or ball bearing yokes, bevel gear operators, clockwise rotation to close, laminated lubricating ...
	5) Acceptable manufacturers:  Crane, Jenkins, Vogt.
	 Globe and Angle Valves:  Shall be of the cast plug disc with bevel seat, separately screwed or pressed in disc and seat rings, long disc locknut, port opening full pipe diameter.  Provide stainless steel seat ring and disc:  stainless steel bonnet b...
	1) Globe & Angel Valves 1-1/2″ and Smaller:  Shall have mini um of 4 packing rings.
	2) Globe & Angle Valves 2″ and Larger:  Shall have a minimum of 6 packing rings.
	3) Globe & Angle Valves 6″ and Larger:  Shall have minimum of 6 packing rings.  Valves shall have forged steel, glove valve bypass; button-type grease gun fittings and adapters to allow charging a reservoir with valve lubricant tapered roll or ball be...
	4) Globe & Angle Valves 8″ and Larger:  Shall have minimum of 6 packing rings.  Valves shall have forged steel, globe valve bypass; button-type grease gun fittings and adapters to allow charging a reservoir with valve lubricant; and tampered roller or...
	5) Acceptable manufacturers:  Crane, Jenkins, Powell, Vogt.
	 Check Valves:  Shall be horizontal swing check, 300 lb. cast steel, with 13% Cr. stainless steel disc, disc face and barrel type seat rings.  Provide full port opening.  Disc and seat shall be removable without removing valve from line.  Acceptable ...
	 Gage and Instrument Valves:  Shut-off valves for pressure gages and instrument isolating valves shall be of the “barstock” construction, with stainless steel body and stainless steel plug type disc integral with stem.  Ends shall be I.P.S. screwed. ...
	 Blowdown Valves:  Blowdown valves for cascades, expansion drums, hot water generators shall be unit-tandem type valves, consisting of none hardseat and one seatless valve in one common steel body to conform to the ASTM Boiler Code.  Valves shall be ...
	 Needle Valves:  For high temperature water convectors shall be of “barstock” construction with stainless steel body and stainless steel plug type disc integral with stem.  Ends shall be I.P.S. screwed.  Rating shall be 600 psig at 750 F.  Crane Co. ...
	 Drain and Vent Valves:  Drain and vent valves shall be ASA 600-pound class 1 forged steel globe or angle valves, as specified above.  Drain valves need to be sized and shown on the Drawings.  Unless otherwise required, vent valves shall be 1/2" size.
	 Control Valves
	1) HTHW – 2-way Flanged 300 lb. cast steel, 316 stainless steel trim, Fisher Type ES body, high pressure pneumatic actuator with positioner, if required.
	2) HTHW – For equipment requiring a valve over 2-1/2″ please use 2 valves designed at 1/3, 2/3 arrangement to achieve tighter control and improved energy savings.
	3) HTHW – Control valve should be on Supply side for better temperature control.
	4) Use equal percentage contour plug.  Preliminary sizing shall be based on 20 psi. pressure differential (verify with Project Manager).
	5) Valves shall be capable of closing off against a 100 psi pressure difference.
	3. Valves for Low Temperature Hot Water
	 Ball Valves:  Use for isolation and shut-off duty, size 2-inch and below, Class 150 (150 psig SWP) screwed connection, two-piece, bronze body, PTFE seat, stainless steel ball, lever operated with insulation extension.
	 Gate Valves:  Use for isolation and shut-off.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), screwed connection, bronze body, bronze seat, bronze disk, inside screw rising stem operator.
	2) Size 2-1/2 inch and greater:  Class 125, flanged connection, cast iron body, bronze seat, cast iron disc, OS&Y operator.
	 Globe Valves:  Use for by-pass and throttling duty.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), bronze body with union-ring bonnet integral seat, PTFE disc, inside screw rising stem operator.
	2) Size 2-1/2 inch and above:  Class 125 (200 psig CWP), cast iron with bolted bonnet, flanged ends, cast iron seat, cast iron disc, OS&Y operator.
	4. Valves for Dual Temperature Water
	 Ball Valves:  Use for isolation and shut-off duty, size 2-inch and below, Class 150 (150 psig SWP) screwed connection, two-piece, bronze body, PTFE seat, stainless steel ball, lever operated with insulation extension.
	 Gate Valves:  Use for isolation and shut-off.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), screwed connection, bronze body, bronze seat, bronze disk, inside screw rising stem operator.
	2) Size 2-1/2 inch and greater:  Class 125, flanged connection, cast iron body, bronze seat, cast iron disc, OS&Y operator.
	 Globe Valves:  Use for by-pass and throttling duty.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), bronze body with union-ring bonnet integral seat, PTFE disc, inside screw rising stem operator.
	2) Size 2-1/2 inch and above:  Class 125 (200 psig CWP), cast iron with bolted bonnet, flanged ends, cast iron seat, cast iron disc, OS&Y operator.
	5. Valves for Chilled Water
	 Ball Valves:  Use for isolation and shut-off duty, size 2-inch and below, Class 150 (150 psig SWP) screwed connection, two-piece, bronze body, PTFE seat, stainless steel ball, lever operated with insulation extension.
	 Gate Valves:  Use for isolation and shut-off.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), screwed connection, bronze body, bronze seat, bronze disk, inside screw rising stem operator.
	2) Size 2-1/2 inch and greater:  Class 125, flanged connection, cast iron body, bronze seat, cast iron disc, OS&Y operator.
	 Globe Valves:  Use for by-pass and throttling duty.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), bronze body with union-ring bonnet integral seat, PTFE disc, inside screw rising stem operator.
	2) Size 2-1/2 inch and above:  Class 125 (200 psig CWP), cast iron with bolted bonnet, flanged ends, cast iron seat, cast iron disc, OS&Y operator.
	6. Valves for Low Pressure Steam, Low Pressure Steam Condensate Return and Pumped Condensate:
	 Ball Valves:  Use for isolation and shut-off duty, size 2-inch and below, Class 150 (150 psig SWP) screwed connection, two-piece, bronze body, PTFE seat, stainless steel ball, lever operated with insulation extension.
	 Gate Valves:  Use for isolation and shut-off.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), screwed connection, bronze body, bronze seat, bronze disk, inside screw rising stem operator.
	2) Size 2-1/2 inch and greater:  Class 125, flanged connection, cast iron body, bronze seat, cast iron disc, OS&Y operator.
	 Globe Valves:  Use for by-pass and throttling duty.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), bronze body with union-ring bonnet integral seat, PTFE disc, inside screw rising stem operator.
	2) Size 2-1/2 inch and above:  Class 125 (200 psig CWP), cast iron with bolted bonnet, flanged ends, cast iron seat, cast iron disc, OS&Y operator.
	7. Valves for Condenser Water:
	 Ball Valves:  Use for isolation and shut-off duty, size 2-inch and below, Class 150 (150 psig SWP) screwed connection, two-piece, bronze body, PTFE seat, stainless steel ball, lever operated with insulation extension.
	 Gate Valves:  Use for isolation and shut-off.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), screwed connection, bronze body, bronze seat, bronze disk, inside screw rising stem operator.
	2) Size 2-1/2 inch and greater:  Class 125, flanged connection, cast iron body, bronze seat, cast iron disc, OS&Y operator.
	 Globe Valves:  Use for by-pass and throttling duty.
	1) Size 2-inch and below:  Class 150 (150 psig SWP), bronze body with union-ring bonnet integral seat, PTFE disc, inside screw rising stem operator.
	2) Size 2-1/2 inch and above:  Class 125 (200 psig CWP), cast iron with bolted bonnet, flanged ends, cast iron seat, cast iron disc, OS&Y operator.
	8. Balancing Valves:
	 2″ and Smaller:  Y-pattern, globe type manual balancing valves with Ametal® brass copper alloy body, EPDM o-ring seals, 4-turn digital readout handwheel for balancing and concealed memory feature with locking, tamper-proof setting, soldered or threa...
	 2-1/2″ and Larger:  Y-pattern, globe type manual balancing valves with ductile iron body and Ametal® parts, EPDM o-ring seals, 8, 12, or 16-turn digital readout handwheel for balancing and concealed memory feature with locking, tamper-proof setting,...
	 Install a Series 78U union port fitting and Series 78Y strainer/ball valve combination to complete terminal hookup at coil outlet.

	23 05 29 Hangars and Supports for HVAC, Piping, and Equipment
	1. All piping with insulation shall be supplied with properly fitted sheet metal saddles and high density insulation inserts at all pipe support locations.
	2. Victaulic Style 107, 07, and W07 rigid couplings may be used on IPS steel piping systems, which meet the support and hanging requirements of ASME B31.1 and B31.9.  An adequate number of Victaulic Style 75, 77, or W77 flexible couplings shall also b...

	23 05 53 Identification for HVAC Piping and Equipment
	1. Mark location of air handlers, fan coil units, air terminal units, etc., above ceilings with identifying "buttons" to facilitate maintenance through ceiling.
	2. Tag roof top exhaust fans and associated fume hood to facilitate maintenance and identification.
	3. Utilize standard tag or placard to mark all major equipment.  Tag all valves and provide valve chart for each floor.
	4. Utilize standard Commonwealth of Virginia color coding for various building service piping and ductwork.  Mark each with name of service, direction of flow, and associated unit served where appropriate.
	5. All systems handling hazardous materials must have appropriate marking and visual or audible alarms to protect building occupants and maintenance personnel.  Mark exhaust fans on roof which handle hazardous fumes with appropriate color code.
	6. Mark air handling units with large letters and numbers.
	7. Provide strap-on markers for pipe.  Pressure-sensitive type markers are not acceptable.
	8. Conform with ANSI 13.1

	23 07 00 HVAC Insulation
	1. All insulation shall conform to the latest Energy Code requirements.
	2. Staples are not acceptable for insulation installation.
	3. All “raw” ends of insulation shall be sealed.
	4. For High Temperature Hot Water, Medium Temperature Hot Water, and Steam/Condensate piping insulation, provide the following:
	 For interior piping: canvas jacket, coated with Fosters 81-42w or equal and painted.
	 For tunnel piping: wrap with an approved non-flammable moisture barrier and cover with an aluminum jacket.
	 Calcium silicate insulation, 4″ minimum thickness for operating temperatures greater than 400 F.
	 Removable insulation jackets shall be provided on all valves and expansion joints.
	5. All indoor exposed chilled water and low temperature hot water piping located in the following areas shall be provided with a field installed protective canvas jacket.
	 Existing central heating and cooling plant at the main Fairfax, VA campus.
	 Mechanical rooms which also contain High Temperature Hot Water or Steam piping systems.
	6. All indoor exposed chilled water and low temperature hot water piping located in all other areas (except areas identified in paragraph 5 above): 20 mil (minimum) PVC protected jacket shall be provided.
	7. For condensation control on interior Chilled Water piping use the minimum thicknesses: Pipe sizes 1-1/2" and smaller use 1-1/2" insulation, pipe sizes greater than 1-1/2" use 2" insulation.
	8. Condensate drains shall have 1" of insulation.
	9. Internal insulation or lining of ductwork is prohibited unless approved by Mason.
	10. Insulation specification shall describe what systems and services are to be insulated.  Refer to the insulation schedule below.
	11. In addition to the thickness of insulation of pipes listed above, the Professional shall consider the use of thicker insulation if required by AHRAE 90.1, latest edition.  The insulation shall meet the requirements of International Mechanical Code...
	12. All supply air ductwork in the ceiling used as return air plenum shall be insulated with 1″ thick 1-1/2 lbs./c ft. fiver glass insulation.
	13. Duct liners are NOT permitted in the laboratories and the animal use areas.
	14. Wherever duct liners are used, the installation shall meet the installation requirements of the manufacturer and SMACNA guidelines.
	15. All steam, condensate return, chilled water, hot water, condensate drain, make-up water and ductwork shall be insulated as listed under Insulation Materials.

	23 05 93 Testing, Adjusting, and Balancing (TAB)
	1. Specify a third party TAB Contractor. The TAB Contractor shall not be subcontracted by the Mechanical Contractor.
	2. In accordance with the submittal specifications and 01810, submit a synopsis of the testing, adjusting, and balancing procedures and proposed agenda.
	3. In accordance with the submittal specifications, submit sample forms, if other than those standard forms prepared by the AABC or NEBB are proposed.
	4. Draft Reports: In accordance with the submittal specifications, prepare and submit draft reports on the approved forms upon completion of testing, adjusting, and balancing procedures. Draft reports may be hand written, but must be complete, factual...
	5. Final Report: In accordance with the submittal specifications, prepare and submit a final report. Bind approved report forms complete with schematic systems diagrams and other data in reinforced, vinyl, three-ring binders. Provide binding edge labe...
	6. Report Contents:
	 General Information and Summary: Inside cover sheet to identify the testing, adjusting, and balancing agency, Contractor, Owner, Architect, Mechanical Engineer, and Project Engineer. Include addresses, and contact names and telephone numbers.  Also ...
	 The remainder of the report shall contain the appropriate approved forms for each respective item and system.  Prepare a schematic diagram for each item of equipment and system to accompany each respective report form.
	7. Agency Qualifications: The independent testing, adjusting, and balancing agency shall be certified by the National Environmental Balancing Bureau (NEBB) or the Associated Air Balance Council (AABC) in the testing and balancing disciplines required ...
	8. Pre-balancing Conference: Prior to beginning the testing, adjusting, and balancing procedures, schedule and conduct a conference with Mason, Siemens, the Mechanical Engineer, and representatives of installers of the mechanical systems.  The objecti...

	23 06 80 Unitary Air Conditioning Equipment
	1. Window air conditioning units are not acceptable unless approved in writing by Mason.  If no other options exist, they shall be equipped with a programmable timer which can be shut off when the space is not occupied.  The timer can be part of the u...

	23 09 00: Instrumentation and Control for HVAC
	1. All new buildings shall have a Siemens Building Technologies DDC energy management and control system (EMCS) installed.  The new EMCS system will tie into the existing campus EMS system Database.  The System Database shall host on the existing Apog...
	 DEM 2000 for tracking electrical use
	 Onicon ultrasonic flow meters for both chilled water and hot water for heating and cooling
	 Onicon ultrasonic flow meter for domestic cold water
	 Onicon gas meter (if applicable) for natural gas consumption
	2. In general, the system shall include field level panels receiving information on the status of various sensors in the building and comparing this information with standard instructions relayed from a central processor.  The local unit then makes ch...
	3. The plans and specifications for the EMCS and mechanical system must include a detailed points list showing all monitor and control points and identify all required software and hardware, and must also include a sequence of operations for major equ...
	4. The EMCS must be capable of alarming to, and allowing interface and programming by any compatible personal computer via Mason’s LAN.  EMCS shall be expandable and be compatible with the electronic equipment controls.  EMCS must have a security pass...
	5. The EMCS must be capable to perform the following functions:  Initiate selected control sequences for AHUs, chillers, boilers pumps, exhaust fans, cooling towers, rooftop mounted units, VFDs, fan coil units, start/stop, occupied/unoccupied modes, o...
	6. The EMCS control panels shall be located inside the building preferably in the mechanical rooms or one level below the roof if roof mounted equipment is provided.  They shall be capable of standalone operation in the event of network communications...
	7. The EMCS shall include complete graphics that will include all application devices associated with the installed control system including floor-level graphics with links to equipment for each building system.  Floor plans will include room numbers,...
	8. Provide electric utility metering for each new building and provide setup in Apogee Insight, UCM, and Infocenter.  Metering shall be a DEM 2000 installed on building main switchgear.  Provide Onicon Ultrasonic 4200 flow meters on all HTHW, CW, HW, ...
	9. Provide CO2 sensors on all air-handling units with economizer control for demand ventilation control, and provide economizer control on AHUs for free cooling.  Provide current switches for pump and fan status.  VAV terminals shall have room and sup...
	10. Siemens shall provide all VFDs under this section.  The VFDs shall be Yaskawa.  There will be no substitutes.  The VFDs will communicate remotely with the EMCS system via P1 communications and added to the EMCS with the proper unbundled points for...
	11. Integration to other HVAC equipment shall be provided as follows using BACNET MSTP or MODBUS RS485; LON or IP integration is not permitted.  Provide integration for CRAC’s when there are multiple units and chillers.  Integration to boilers, split ...

	23 09 23: Direct Digital Controls
	1. Prepare a written test plan indicating in a step-by-step, logical fashion, the procedures by which the automatic control system will be tested, adjusted, and checked.
	2. Not less than 6 weeks prior to testing, provide copies of the proposed test plan for approval in accordance with the specifications for submittals.  Meet and discuss the test plan, and make agreed changes to the written plan.  Resubmit the revised ...
	3. The Test Plan shall include, as a minimum, for each system and subsystem of the automatic control work, the following:
	 System name.
	 List of devices with brief description of functional purpose of each.
	 A description of the expected signal values transmitted by the sensor.
	 A description of the expected signal values transmitted by the controller to the control device or actuator.
	 A description of the expected signal values of the control device over its operating range.
	 A description of the instrumentation required to test the system.
	 A detailed description of the test.
	 A log sheet or sheets on which expected and field read values will be recorded and final field read values indicating that the system is operating in accordance with contract requirements.
	 A functional performance test of sequences.
	 A functional performance test of sequences.
	1. The testing and adjusting includes the submission of a test plan which shall describe in detail the method by which each component, subsystem, and system will be tested, adjusted, and retested after installation in accordance with the specified seq...
	2. A report on test results, including set points and operating ranges of all components shall be submitted in accordance with submittal specifications. The set points and operating ranges of all components shall be recorded to be submitted as part of...
	3. The testing specified in this paragraph shall not replace the testing specified in “Commissioning Tests.”
	4. The entire test shall be witnessed by the University and the A/E.
	5. Upon satisfactory test, a copy of the final test results shall be bound in the Operating and Maintenance Manual.
	1. In addition to the “Testing and Adjusting During and After Installation”, the contractor shall perform commissioning tests to verify that the entire automatic control systems are designed, installed, and adjusted to perform as required in the contr...
	2. Demonstrate all calibration and tests performed under “Testing and Adjusting During and After Installation.”
	3. Point to Point checkout of every control sequence.
	4. Verification of Electronic Digital Controllers
	 Verify the operation of the microcomputer operating system of the field panels. Demonstrate proper automatic restart of equipment after power restoration.
	 Verify each required software application routine.  They shall include, but not be limited to:
	1) All control sequences specified for each local loop
	2) Time of day scheduling
	3) Chilled/Hot water reset
	4) Outdoor air reset
	5) Occupied/Unoccupied cycle
	6) Demand Control Ventilation
	7) Start/stop time optimization
	8) Event initiated programs
	9) Trending
	10)  Peak demand limiting
	 Verify the operation through the use of a laptop connected to the Siemens Field Panel.
	 Verify self-diagnostics of the field panel.  Each field panel shall be verified by the use of a laptop connected to the Siemens Field Panel.
	 Verify the operation of the clock routine in the field panel.
	 Demonstrate changing of default values of sensors by the use of a laptop connected to the Siemens Field Panel.
	 Demonstrate proper system operation while set points and data are being modified.
	 Verify operation of all terminal equipment controllers.
	 Verify all graphics for accuracy and that they meet Mason approved standards. Graphics will include all application devices associated with the installed control system including floor-level graphics with links to equipment for each building system....
	5. Mechanical system demonstration
	 Demonstration shall include the operation of the entire mechanical system under the control of the contractor and shall include the start-up, operation, and shutdown of the system in accordance with the sequence of operation.
	 The operation of each device shall be performed in accordance with the written instructions contained in the operation and maintenance manual, a copy of which shall be available 10 working days prior to the test.  No deviation from the procedures in...
	 Should the system fail to perform in accordance with the requirements of the operation and maintenance manual, the system shall be repaired, recalibrated, retested as necessary, and a second demonstration performed at no additional expense. The cont...
	6. All commissioning tests, verifications, and demonstrations shall be witnessed by Mason Personnel.
	7. For any test, verification, or demonstration that fails to meet the specification requirements, the component of the automatic control system causing the control system failure, be it hardware, firmware, or software, shall be repaired, replace, or ...
	8. Upon satisfactory tests of the automatic control systems, copies of the final test results shall be bound in the Operating and Maintenance Manual.
	1. The final operational test and acceptance shall constitute an operational test over a 30 day period that the system performs the functions and intent of the contract requirements.  During the 30 day test period, Mason’s Building Automation and EMS ...
	2. During the 30 day test duration, the system shall demonstrate its continuous functional and operational capabilities without breakdown or shutdown defined as “UPTIME.”  During the testing period, the UPTIME of all field panels, terminal microproces...
	3. Consultant to specify training for the EMCS. Training shall be appropriate for building complexity.  8 hours for complex building systems and 4 hours for all others

	23 11 00 Facility Fuel Piping
	1. Fuel Oil Piping Schedule
	 Above ground fuel oil supply, fuel oil return, fuel oil vent, 2″ and smaller: Carbon steel, threaded joints and cast iron fittings, standard weight.
	 Above ground fuel oil supply, fuel oil return fuel oil vent, 2-1/2″ and larger:  Carbon steel, butt welded joints and fittings, standard weight.
	 Below ground fuel oil supply, fuel oil return, fuel oil vent 2″ and smaller:  Double containment piping system; Carrier Pipe same as above grade piping described above with socket welded joints and fittings; Secondary Containment Pipe shall be FRP w...
	 Below ground fuel oil supply, fuel oil return, fuel oil vent and fuel oil fill 2-1/2 and larger:  Double Containment Piping System; carrier pipe same as above grade piping described above with butt welded joints, Ameron Dualoy 3000/L or approved equal.
	 100% of all below ground carrier pipe welds shall be UT tested.
	 Galvanized piping is prohibited.

	23 21 13 Hydronic Piping
	1. All hydronic piping shall be in accordance with this section, unless the piping system is High Temperature or Medium Temperature Hot Water.  Refer to 23 21 14 for High Temperature and Medium Temperature Hot Water piping requirements.
	2. Pipe sizes 2-inch and smaller, above ground:
	 Type L hard drawn copper, ASTM 88 with wrought copper fittings, ASME B16.22. soldered joints; mechanical joints are not acceptable.
	 Schedule 40 steel, ASTM A53, Grade B, ERW with malleable iron fittings, ASME B16.3. Screwed joints; mechanical joints are not acceptable.
	3. Pipe sizes 2-1/2 inch and greater, above ground:
	 Schedule 40, ASTM A53 or A106, Grade B, seamless.  Wrought Steel fittings; ASME B16.9, ASME B16.28 or ASTM A420. Welded joints; mechanical joints will be allowed in mechanical equipment rooms and equipment rooms and equipment connection with prior w...
	4. Welding Requirements
	 High Temperature and Medium Temperature Hot Water - ASME B31.1 Power Piping.  100% Radiographic testing.  Welder qualifications and welder continuity logs shall be a required submittal.
	 Low Temperature Heating Water within Buildings - ASME 31.9 Building Services Piping. 20% UT testing.  Welder qualifications and welder continuity logs shall be a required submittal.
	 Chilled Water Piping Below Grade (Carrier Pipe) or in Tunnel (Campus distribution piping) - ASME B31.1 Power Piping.  100% UT testing.  Welder qualifications and welder continuity logs shall be a required submittal.
	 Chilled Water Piping within Buildings - ASME 31.9 Building Services Piping. 20% UT testing.  Welder qualifications and welder continuity logs shall be a required submittal.
	 Condenser Water Piping within Buildings - Welder qualifications and welder continuity logs shall be a required submittal.
	5. Underground distribution piping shall be a manufactured pre-insulated piping system consisting of carrier pipe, insulation, and outer jacket.  Acceptable manufacturers are Perma-Pipe, Thermacor, or Rovanco.

	23 21 14 High Temperature and Medium Temperature Hot Water Piping
	1. Materials for High Temperature Water Systems:
	 Pipe:
	 Fittings
	 Flanges (all sizes):  300 pound class, forged steel, welding neck type, ASA B 16.5 ASTM A 181 Grade I.
	 Gaskets (all sizes):  Spiral wound, type 304 stainless steel, non-asbestos filled, 3/16" thick with centering guide, 300 pound class, by Garlock, Flexitallic style CG, or approved equal.
	 Strainers (all sizes): Y-type; same size as pipe in which they are installed.  Strainers shall have cast steel bodies suitable for 425o F temperature and 600 psig pressure, bottoms drilled, directional arrow on body.  Strainers shall be equipped wit...
	 Unions (normally not to be used on pipe larger than 1"):  3,000-pound class forged steel, socket-welded type, with steel to steel seat, ASTM A 105 Grade II, as manufactured by Henry Vogt Machine Co. or approved equal.
	 Welding Rings (to be used on pipe 4" diameter and larger):  Carbon steel with knock off spacer pins, for Schedule 40 and/or Schedule 80 pipe dimensions.
	 Bolts and Studs:  Alloy steel studs threaded full length and fitted with two hexagon nuts per stud for all flanged joints.  Bolting to conform to ASTM A 193 Grade B-7, threads class 7 fit.  Nuts shall be semi-finished hexagonal, ASA B 18.2 ASTM A 19...

	23 22 00 Steam and Condensate Piping
	1. Steam piping, above ground:
	 Sizes 2 inch and Smaller:  Schedule 40 steel, ASTM A53, Grade B, ERW.  Malleable iron fittings, ASME 16.3 Screwed joints, mechanical joints are not acceptable.
	 Sizes 2-1/2 inch and greater:  Schedule 40 steel type E, ASTM A53 or A106, Grade B.  Standard weight wrought steel fittings ASME B16.9 or B16.28.  Butt welded joints and fittings; mechanical joints are not acceptable.
	2. Condensate piping, above ground:
	 Sizes 2-inch and smaller:  Schedule 80 type S, ASTM A53, Grade B.  Fittings shall be 300 psig malleable iron, ASME B16.3 Screwed joints and fittings; mechanical joints are not acceptable.
	 Sizes 2-1/2 inch and greater:  Schedule 80 type E, ASTM A53 or A106, Grade B.  Fittings shall be extra heavy duty wrought steel, ASME B16.9 ASME B16.28 or ASTM A420.  Butt welded joints and fittings; mechanical joints are not acceptable.
	3. Underground steam and condensate piping:
	 Shall be a manufactured pre-insulated piping system consisting of carrier pipe, insulation and outer jacket.  The piping system shall be fully dryable, drainable and air testable.  Acceptable manufacturers are Perma-Pipe, Thermacor, and Rovanco.
	 Steam piping 2 inch and smaller:  Schedule 40 steel, ASTM A53, Grade B,  ERW, steel fittings, socket welded joints.
	 Steam piping 2 1/2 inch and greater:  Same as indoor steam piping 2 1/2 inch and greater.
	 Condensate piping 2 inch and smaller:  Schedule 80 type S, ASTM A53, Grade B, steel fittings, socket welded joints.
	 Condensate piping 2 1/2 inch and greater:  Same as indoor condensate piping 2 1/2 inch and greater.
	4. Welding:
	 Steam working pressures 15psig and below - ASME 31.9 “Building Services Piping.”  100% UT testing.  Welder qualifications and welder continuity logs shall be a required submittal.
	 Steam working pressures greater than 15 psig - ASME 31.1 “Power Piping.”  100% UT testing.  Welder qualifications and welder continuity logs shall be a required submittal.

	23 36 00 Air Terminal Units
	1. Construction
	 Terminal Casing shall be minimum 22-gauge galvanized steel, internally lined with 1/2″ dual density insulation that complies with UL181 and NFPA 90A.  Insulation shall be non-eroding and non water absorbing.  Use of fiberglass insulation is allowed ...
	 The casing shall have access panels which allow for full service and maintenance to fans, motors, controls.
	 All units that require a motor shall use ECM motors.
	 Fans shall be forward curved steel constructed with permanent lubricated bearings.
	 The primary damper shall be heavy gauge steel with self-lubricating bearings.
	2. Noise Criteria
	 Sound ratings for the terminal units shall not exceed NC 35.
	 Sound attenuation shall be provided in consultation with the university.
	3. Controls
	 Terminal units shall be provided with factors mounted controls unless approved by the University.
	 The controls manufacturer shall be sole sourced based on the Mason Instrumentation and Controls Standards (see 23 09 00)

	23 52 00 Heating Boilers
	1. Modular type condensing boilers rated at 90 % + efficiency are preferred for remote locations.
	2. Scotch Marine boilers may be considered for installations larger than 50 horse power.  They should be multi-pass and have an efficiency of greater than 90% at the design point.  Comply with Factory Mutual requirements.  Buy a packaged boiler whenev...

	23 55 00 Fuel-Fired Heaters
	23 57 00 Heat Exchangers for HVAC
	1. Selection and specifications for liquid-to-liquid, steam-to-liquid, air-to-air, etc. shall be reviewed by the University.
	2. HTHW heat exchangers shall be shell and tube type.
	 HTHW shall be in tubes.  Tubes shall be 90-10 copper-nickel.  Heads shall be steel (forged, steel).  Shell pressure rating should be 300PSI.
	 In water-to-water exchangers, the water flow shall be upward.
	 In water-to-steam generators, the controls shall be similar to those used for fired steam generators, excluding low water cutoff.
	 Provide separate over-temperature control on leaving secondary hot water.
	 Provide required level controls, secondary water relief and/or safety valves piped to floor drain on water or steam generators.
	 Provide increase tube pitch on steam generators.
	 HTHW Control valve should be on Supply side for better temperature control.
	3. Provide units with a fouling factor of 0.0005 for water or as approved by Mason.  For glycol exchangers, consult with Mason.  30% glycol solution should provide adequate freeze protection; consult with Mason if it is felt that a greater percentage ...
	4. HTHW-to-water heat exchangers shall have the temperature sensing elements operating plus over temp., located in the shell near the outlet nozzle, and immediately adjacent to outlet nozzle.

	23 60 00 Central Cooling Equipment
	1. Warranty: 5 year parts and labor on all components including the compressor, fan motors, structural components, etc.

	23 63 00 Refrigerant Condensers
	1. Use only on very small projects, with Mason permission.  Water-cooled units may be considered for special applications such as back-up refrigeration.  Air-cooled units must be justified by life-cycle cost analysis.
	2. Limit air cooled condensers to very small systems or for equipment such as constant temperature rooms unless life-cycle cost indicate otherwise.
	3. Where air cooled condensers are used, they shall be designed for low ambient temperature operation.
	4. Warranty:  5 year parts and labor on all components including the compressor, fan motors, structural components, etc.

	23 64 16 Centrifugal Chillers – Water Cooled
	1. Mason requires as efficient a unit as possible.  Units shall be provided with variable frequency drives.  Refrigerant type to be approved by Mason.  Centrifugal chillers shall not be located outside of the building.  A/E shall design all refrigeran...
	2. If the unit is pre-purchased, the A/E shall obtain pre-purchase specifications from Mason.
	3. Provided condenser shell with marine style water boxes for pipe connection end.  Provide hinged or davited water boxes on machines greater than 400 tons.
	4. Trane, McQuay or Carrier are approved manufacturers.

	23 64 19: Reciprocating Water Chillers
	1. Use only on small projects, for remote locations and for special applications such as back-up cooling.  Modular type units are preferred.  Heat recovery units will require an economic evaluation including life-cycle analysis.  Refrigerant type to b...

	23 65 00 Packaged Cooling Towers
	1. Fan shall be shaft driven.
	2. Provide handrail, ladder and cage for access.
	3. Provide all needed screens and protective devices.  Discharge hoods and sound control measures shall be provided to attain noise levels acceptable to local conditions and ordinances.
	4. For multiple cell cooling tower arrangements, provide automatic control valves on each inlet and outlet.  Provide equalizer pipe between all cells to maintain equal basin levels under all possible operating conditions.
	5. Float type Water level control is preferable. EP, BD and chemical pump should have H-O-A- selection switch.
	6. Provide drains near cooling towers to handle overflow. The drains on cooling towers must drain to sanitary sewer as required by code for water treatment reasons.
	7. Provide electric basin heaters unless Mason confirms that the cooling tower will be drained down in the winter and does not require basin heat.
	8. All cold water basins shall be stainless steel construction.
	9. Warranty: 5 year parts and labor on all components including the fan motors, structural components, etc.

	23 74 00 Packaged Outdoor HVAC Equipment
	1. These may be used only with Mason approval.
	2. When rooftop equipment is suggested for the project, the access to the roof shall be as a minimum a stair tower meeting applicable codes extended full-size to the roof.  In addition, an available elevator may be required to extend to the roof.
	3. As an alternative, the equipment may be located on an approved ground slab.
	4. Coils shall be fully drainable from valve with hose connection.
	5. Heating and cooling should be from external sources of hot water (or glycol mixture) or chilled water; do not use gas fired exchangers or air cooled refrigerant (DX) systems without Mason approval.
	6. Relief Fan configurations are not acceptable.  Return Fans shall be utilized in all applications except where approved in writing by Mason.

	23 81 00 Decentralized HVAC Equipment
	23 81 13 Packaged Terminal Air Conditioners
	1. Use 18 gauge front panels on baseboards.
	2. Fan coil units shall have permanent split capacitor motors.

	23 81 46 Heat Pumps
	1. Mason encourages investigating water-source heat pumps for feasibility.  Use only after detailed life cycle cost analysis and approval of Mason.


	DIV 25 INTEGRATED AUTOMATION
	25 00 00 Integrated Automation
	1. The following building system and equipment controls shall be integrated through the HVAC Energy Management and Control System (EMCS)
	 HVAC DDC Control System
	 Building Lighting Controls and Day Lighting Controls
	 Data Center Monitoring
	 Power Monitoring
	 Plumbing Equipment Monitoring
	 Fuel oil handling systems and equipment.
	 Building Performance Measurement and Verification.
	2. The following building system controls shall not be integrated with the EMCS:
	 Security
	 Audio/visual
	 Laboratory Equipment Monitoring
	 Elevator Controls
	 Fire Alarm
	3. All building equipment shall be provided with integral microprocessor based controllers when available through the manufactures.  The integral equipment controllers shall be capable of communications with the EMCS through industry standard communic...
	4. The EMCS shall utilize the HVAC DDC control system network and operator interface for monitoring and adjustment of all integrated systems.  The level of integration with integral equipment controllers shall be discussed with Mason and evaluated dur...
	5. Measurement and verification of building system performance, efficiency and energy usage shall be incorporated into the EMCS.
	6. All equipment utilizing programmable controllers shall be provided with a licensed copy of the controller software and software manual for use by Mason.
	7. All power monitoring shall be provided using separate, field mounted power monitoring hardware.  Use of integral factory mounted power monitoring hardware in electrical panels and motor control centers is not acceptable.


	DIV 26 ELECTRICAL
	26 00 00 General Requirements
	1. Refer to Part 3.1.5.5.6 of this manual for General Electrical Design Criteria.

	26 05 19 Low-Voltage (600V and below) Electrical Power Conductors and Cables
	1. All conductors 250 KCMIL and larger can be aluminum installed per NEC, all other conductors shall be copper.  All power conductors shall be awg #12 or larger.  Minimum control wire shall be AWG #14 and minimum signal wire size no smaller than AWG #22.
	2. Wire for low voltage circuits shall be single conductor stranded copper (solid for #12 and smaller) of not less than 98% conductivity with 600 volt, Type THHN/THWN insulation.  Type XHHW may be used for sizes #2AWG and larger.
	3. Wire and cable No. 10 AWG and smaller, shall be made with approved insulated indentation or spring insert type pressure connectors.  Connections and splices in low voltage wire, No. 8 AWG and larger, shall be made with approved insulated spring ins...
	4. All conductors shall be color-coded where visible and numbered and tagged to each junction box, pull box, panel and device with suitable fireproof tags or adhesive identification bands.  Color-coding of conductors for power and branch circuits shal...
	5. Feeder sizes and protections shall not be such a large percentage of the main that coordination of devices cannot be achieved.
	6. Use two wire circuits with individual neutral conductors for all branch receptacle circuits in administrative, office, computer laboratory and classrooms, and general laboratory areas.
	7. Refer to Part 3.1.5.5.6 for Branch Wiring Criteria.

	26 05 13 Medium Voltage (600 ~ 15000V) Cables
	1. Provide testing of the feeder cables per NETA-ATS and furnish Mason with a copy of the completed test report prior to equipment startup.
	2. All cable in manholes shall be wrapped in two "opposing layers” of fireproofing tape secured in place with glass-cloth binder type.  Slack cable shall be provided in manholes by routing the cables by the longest path possible through the manholes.
	3. All cables in manholes shall be properly supported on cable supports a minimum of every 36".  Provide new cable supports in existing manholes as required for proper support of both the new and existing cables.
	4. High voltage cables shall be terminated in accordance with the cable manufacturer's recommendations using terminators specifically recommended by the type of cable specified.
	5. Terminations and splices shall be performed by a certified experienced cable splicer.  Taped "T" splices are not permitted; they will be made using elastimold, or approved equal, disconnectable fittings.
	6. Cables shall be identified in manholes as to source and destination.
	7. Testing: DC proof testing on high voltage and medium voltage cabling systems including primary / secondary, MCC, motors, etc. Test results to be included in O & M Manual.

	26 05 26 Grounding and Bonding for Electrical Systems
	1. Provide testing of the ground systems per NETA-ATS 7.13 and furnish Mason with a copy of the completed test report prior to equipment startup.
	2. Ground connections that are permanently concealed shall be made by the exothermic process to form solid metal joints.  Accessible ground connections shall be made with mechanical pressure type connectors.
	3. Grounding conductor in raceways shall be 600 volt green insulated copper conductor sized per NEC code.  The neutral bar of the panel shall not be used for equipment grounds.
	4. Where concentric knock outs are used on panels or cabinets the paint needs to be removed to ensure metal to metal contact or a bonding bushing is to be used.  This includes switchboards, panelboards, cabinets, transformer neutral, transformer groun...
	5. Convenience outlets shall have a wired ground for continuity of ground path from the device grounding pole.
	6. Provide an 8’ deep copper-clad driven ground rod at outdoor lighting poles for equipment grounding, and provide an equipment ground wire in PVC underground conduits to the poles per NEC.
	7. A system ground shall be provided for each separately derived system including service entrance, each voltage level, and generators per NEC.
	8. An isolated ground shall be provided where required for designated sensitive electronic equipment in any facility.  An isolated ground bus must be provided in the source panel and connected back to the service ground point by an identified insulate...
	9. Grounding shall be per UL 467.  Bare grounding conductors shall be stranded copper grounding.  Bus shall be predrilled rectangular copper with stand-off insulators.

	26 05 33 Raceway and Boxes for Electrical Systems
	1. MC type cable is acceptable for electrical and fire alarm concealed applications such as walls and ceiling. Installation and support of the MC type cable shall comply with current NEC.
	2. Minimum conduit size shall be ¾”.  All empty conduits shall have a 65-lb. test polymer (or equivalent) pull string tied off at both ends.
	3. Galvanized rigid steel conduit shall be hot-dipped galvanized steel inside and outside comply with UL Standard 6, Federal Specification WW-C-581-D and ANSI C 80.1.  Galvanized rigid steel conduit can be used for the following:
	 Buried raceways in concrete slabs (except for main services which shall be PVC conduit concrete encased ductbank) or in the ground.  Where directly buried, two coats of asphaltic compound shall be applied.
	 Interior high voltage runs.
	 Exposed exterior raceways.
	 Any raceway in hazardous areas.
	1) Termination of ductbank runs through concrete and into equipment or indoor areas.
	4. Electro-Galvanized Steel Metallic Tubing (EMT) shall comply with UL Standard 797, Federal Specification WW-C-563 and ANSI C 80.3.  EMT can be used for the following:
	 Interior branch circuits that are exposed.
	 Interior exposed feeders.
	 Interior exposed motor circuit wiring.
	 Interior exposed control, Fire alarm, signal and sound wiring.
	 Use compression fittings only. Set screw type fittings are unacceptable.  All fittings shall be steel.
	5. Rigid Plastic Conduit, Schedule 40 PVC, can be used for the following:
	 Underground primary or secondary service ductbank encased in red concrete, rigid galvanized steel elbows shall be used where the conduit is run through concrete slab.  Also a separate grounding conductor with green insulation shall be provided in th...
	 Underground telephone service ductbank encased in concrete.
	 Lightning protection down leads, and individual ground conductors.
	 Interior branch circuits that are exposed in wet or caustic environments.
	 Interior exposed feeders in wet or caustic environments.
	6. Underground ductbank runs shall be installed minimum of 30" below grade to top of bank, wherever possible.  If 30" is not possible, concrete encased ducts may be installed to minimum burial depth stipulated in NEC.  Underground runs cable markers s...
	7. Liquid-Tight Flexible galvanized steel conduit with continuous copper bonding conductor shall be used for connection, not exceeding 5' in length, to all motors, heating and ventilating controls, and at other locations where vibration, movement, moi...
	8. Hot-Dipped galvanized, single strip flexible steel conduit, not exceeding 6' in length shall be used for connections and chain hung lighting fixtures.
	9. Plastic jacketed rigid steel galvanized conduit shall be used in corrosive atmospheres.
	10. Rigid aluminum conduit may be used in lieu of rigid steel conduit, except where in contact with or in earth, concrete or masonry.
	11. Conduit shall be 3/4" size minimum.  Flexible steel conduit of 1/2" diameter may be used for connections to be recessed and chain hung lighting fixtures.
	12. Where empty conduits are required to be installed, provide a continuous #12 nylon draw line with identification tag securely attached to both ends.  The tags must clearly identify location of other end of empty conduit.
	13. Suitable expansion and deflection fittings with grounding continuity shall be provided in each conduit run at each point where the conduit run crosses a building expansion joint.
	14. All wiring shall be installed concealed in ceilings, walls, slabs, pipe chases and furred spaces whenever possible.  Conduit may be installed exposed only in Mechanical Room, Electrical Room and Janitors Closets.  Concealed conduit shall be instal...
	15. Surface metal raceways with snap-on covers shall be used for exposed runs in finished areas, for counter and workbench power and data outlets where required.   Acceptable manufacturers are Wiremold, Mono-systems and Isoduct.
	16. Pull and junction boxes shall be of ferrows alloy. Cabinets shall be galvanized steel with hinged cover.

	26 11 00 Substations
	1. Type and Location of Building Substations:
	 Outdoor compartmental type pad mounted, completely enclosed, liquid filled power transformer with load break primary disconnect, or two "on-off" load break disconnects for loop feed service where required by campus distribution, primary fuses and li...
	 Indoor unit substation shall consist of a load break primary disconnect, or two "on-off" load break disconnects for loop feed service where required by campus distribution system, primary fuses, primary lighting arresters; dry type ventilated power ...

	26 24 16 Panelboards
	1. All panelboards and Motor Control Centers will tested in accordance with NETA-ATS 7.1 and a copy of the test report will be furnished to Mason prior to equipment start-up.
	2. All panelboards shall be rated for the intended voltage and shall be in accordance with Underwriter's Laboratories, Inc., standards for panelboards and standards for cabinets.  Panelboard boxes shall be so labeled.
	3. Panels shall consist of factory completed dead-front assemblies of sheet steel cabinets, main buses, over-current and switching units and sheet steel trim.
	4. Boxes shall be 20 inches wide and fabricated from unpainted, galvanized code gauge sheet steel having multiple knockouts with lapped and screwed or welded corner construction.  Boxes shall be of sufficient size to provide a minimum gutter space in ...
	5. Trims shall be fabricated from code gauge galvanized sheet steel.  Trims shall be fastened to cabinets by means of machine screws with captive nuts or clamps and shall be self-supporting on the cabinet after trim holding screws have been removed.  ...
	6. Panel doors shall be fabricated from the same material as the panel trim and shall be fastened thereto by continuous concealed hinges.  Doors shall be so installed that no live parts are exposed when the door is opened.  Doors shall be complete wit...
	7. Backbox interiors, inside trim, door and exterior shall be treated with a rust inhibiting phosphatized coating after pickling and finished in ANSI-61 gray enamel.  A typewritten directory, eight inches by ten inches, with metal frame and clear plas...
	8. Bus bars shall be hard drawn copper and extend the full height of the panel without reduction.  Buses shall be arranged for sequence phasing of branch circuits.  Circuit loading shall be distributed evenly over all phases.  The neutral bus shall ha...
	9. All interiors shall be completely factory assembled with switching and protective devices, connectors, etc.  They shall be so designed that switching and protective devices can be replaced without disturbing adjacent units and without removing the ...
	10. Multiple section panels shall have feed-thru lugs with full capacity taps to adjacent panel sections.
	11. Lighting and power panels for 480Y/277 volt system and receptacle, appliance and power panels for 208Y/120 volt system shall be of the bolted circuit breaker type with single, two and three pole branches of quantity and trip setting as required.  ...
	12. Multiple cable lugs for incoming feeder cables shall be furnished where required.  Lugs shall be secured to bus by stud bolts.  Where several panels are fed by one feeder, solid tap connections shall be made in separate side gutters as required wi...
	13. Square D, Seimens and GE are acceptable manufacturers for panel-boards.

	26 29 13 Enclosed Controllers
	1. Motor starters (Individual), Magnetic Type:
	 Starter units for three phase motors shall be the combination full voltage type, consisting of a magnetic starter containing three manual reset thermal bimetallic overloads and low voltage protection.  Each starter unit shall include a circuit break...
	 Units shall be equipped with individual 120 volt secondary control transformers as required with two primary and one secondary control fuse.  The other secondary lead shall be grounded.  Where indicating lights, solenoid valves and additional contro...
	 Starter shall have "Hand-Off-Auto" selector switches and indicating red "run".  Control units shall be of the heavy duty oil tight type.  Lights shall be 120/6 volt type with lamp voltage rated 150% of normal voltage and of the miniature bayonet typ...
	2. Manual motor starters for single phase motors shall be 2 pole, have a quick-break quick-make toggle mechanism that can be locked in "off" position, with a neon pilot light to indicate when motor is running, with thermal overload units as required. ...

	26 24 19 Motor Control Centers
	1. Motor control centers shall be NEMA Class 1, Type B wiring.  The 480V motor control centers shall consist of independent vertical sections, free standing on 4" channel iron sills with sections bolted together to make up the center.  The section sha...
	2. The top of each section shall contain horizontal feeder bus bars of tin plated aluminum or copper which shall run continuously through the center from section to section.  Provisions shall be made for easy addition and connection to adjacent sectio...
	3. Each section shall have a top horizontal wiring trough in front of the main horizontal bus.  This wiring trough shall be protected from the horizontal bus bars by means of a steel barrier plate.  The wiring trough shall be equipped with cable suppo...
	4. Motor starter units shall be of the combination type with motor circuit protectors coordinated with motor overload relays.  The interrupting rating assigned to the complete combination motor starters shall exceed the system short circuit capacity a...
	5. A magnetic trip only molded case circuit breaker which serve as a main disconnect shall be provided where required.  A horizontal copper ground bus 1/4" x 1" shall be provided with lugs for termination of the feeder and branch circuit ground conduc...
	 The engaged position - Stabbed on the vertical bus.
	 The test position - With units withdrawn from the vertical bus, but still supported by the structure.  In the test position, the pull-apart terminal block must still be capable of being engaged for electrical testing purposes.
	6. In either engaged or test positions, the cam latching mechanism on the unit must be capable of being padlocked to prevent unauthorized movement of the unit.  Units shall have complete steel top and bottom plates to provide maximum isolation between...
	7. Motor disconnect switch operating handles shall be interlocked with the door so that the door cannot be opened with the switch in the "on" position, except through a hidden release mechanism.  The operating handle shall be arranged for padlocking i...
	8. Engraved nameplates shall be provided for each unit of the motor control center as well as the assembly.  Screw or pin attachment only, no label tape for switchgear.
	9. Motor Disconnect Switch:  Provide a motor disconnect switch for any motor located from its starter unit.  Switch shall be horsepower rated, heavy duty type, switch blades fully visible in off position when door is open, quick-made and quick-break m...
	10. Provide a motor disconnect switch within sight of motor.
	11. Yaskowa, ABB, and Trane TR 200 VFDs are acceptable manufactures.  Same brand throughout project.

	26 27 26 Wiring Devices
	1. All wiring devices shall be industrial heavy duty specification grade, rated a minimum 20A, 125V.
	2. Local wall switches shall be heavy duty specification grade, toggle, quiet type, color as approved by the University, fully enclosed in composition cases, rated 20 amp. 120/277 volt AC; Hubbell #1221 Series, or approved equal.
	3. Receptacles generally shall be duplex, specification grade, 2 pole, 3 wire grounding type conforming to latest NEMA standards for 20 amp, 125 volt with back and side wiring, ivory; Hubbell #5362, or approved equal.
	4. Receptacles for use with specific equipment, special applications, etc. shall be suitable for the load to be served and of proper configuration for the mating plug.
	5. Switches and receptacles for wet hazardous areas shall be an approved type for the environment served.  Receptacles near water basin or sink shall be GFCI IAW the code.
	6. Receptacles fed from emergency power upon failure of normal power shall have cover of steel with red baked enamel and word "EMERGENCY" marked in white letters on cover.
	7. Ground fault interrupter type receptacles shall be duplex 120V. AC 20 amps as required, Class A.
	8. Device plates, telephone outlet plates, and blank plates in finished areas shall be .04 gauge 302 stainless steel with brushed finish.
	9. Surface mounted multi-outlet system:
	 Multi-outlet systems shall consist of surface mounted metal raceways for use with number and type of wiring devices as required.  Systems shall be complete with all fittings, etc. and shall be equal to Wiremold 2000 and G-3000.
	 Systems requiring combination power and telephone/communication multi-outlet with divider shall be equal to Wiremold G-4000 and G-6000 as required.
	10. Provide a 20 amp duplex outlet in the corridor near each floor landing of each stair.  Provide at least one 20 amp duplex outlet in corridors and space such outlets at 75 feet on center in all corridors.
	11. Emergency Power Off (EPO) switches shall be double action to prevent accidental activation. They shall also be labeled as to which panel and breakers are tripped when activated if panel is not located in same room as EPO.
	12. Refer to Part 3.1.5.5.6 for wiring devices criteria.
	13. Label all outlets with panel and circuit number.  Match numbering at panel with directory at panel.

	26 28 16 Enclosed Switches and Circuit Breakers:
	1. Circuit breakers shall be of the molded case, bolted in type consisting of the number of poles and ampere ratings as required.  Two and three pole breakers shall be of the common trip type.  Handle extensions providing manual operation will not be ...
	2. Circuit breakers shall be of the indicating type providing "on", "off" and "tripped" position of the operating handle.  When the breaker is tripped the handle shall assume a position between "on" and "off" positions.  Breakers shall be of the quick...
	3. Circuit breakers shall be rated for the voltage of the circuit on which they are used.  Circuit breakers with 225 ampere or larger frame sizes shall have interchangeable trips.
	4. Locking tabs shall be provided on all circuit breakers serving emergency lighting, fire alarm system, security systems and other emergency or critical equipment.
	5. Interrupting capacity of breakers shall be suitable for the power system.  Available short circuit currents shall be noted on single line diagram on all major system buses and on panel schedules.
	6. Circuit breakers feeding 120 volt lighting circuits that are not controlled by local wall switches shall be approved type "SWD" circuit breakers.
	7. Circuit breakers for Heat Trace systems shall be a GFCI.
	8. Breakers 100 amp or greater shall be tested IAW the NETA-ATS standard.

	26 32 13 Engine Generator Assemblies
	1. The emergency system shall consist of a diesel packaged engine generator set.
	2. The generator shall be tested with a portable load bank by the Contractor.
	3. Generator shall meet the requirements of NEMA MG1 and NFPA 37.
	4. Shall have in-skid fuel tank and be rated at 480V/877V-3 phase 4 wire.
	5. Fuel storage shall have adequate capacity in order to provide 24 hour run time at full load of the generator.
	6. Outdoor units shall be in sound attenuated enclosure.  Indoor units must have acoustical treatments to meet the required project NC rating.  Sound attenuation/acoustical and exhaust design must be approved by the University.
	7. Shall be provided with a full maintenance service.  All generators shall have a minimum 2 year parts and labor warranty.
	8. Acceptable manufacturer’s are Onan/Cummins, Kohler, and Caterpillar.
	9. For generator design criteria see Part 3.1.5.5.6

	26 42 00 Cathodic Protection
	26 50 00 Lighting
	1. Refer to Part 3 of this manual for interior and exterior lighting design criteria.
	2. Emergency light fixtures shall be provided with the emergency power.
	3. Ballasts
	 Fluorescent ballasts shall be electronic type with following features:
	1) High frequency solid state electronic
	2) High power factor (90% or higher)
	3) Class P thermally protected
	4) Have a harmonic distortion of less than 15% and comply with all current ANSI standards
	5) Super - quiet operating sound level of 2 dB  above a 16 dB ambient
	6) Meet FCC requirements governing electromagnetic and radio frequency interference
	7) Comply with all applicable State & Federal ballast efficiency standards
	8) Listed & Approved by U. L.
	9) Designed for use with T5 OCTIC type (265 ma) rapid start lamps.
	4. Lamps
	 Fluorescent lamps shall be T5 rapid start Sylvania Octron F032/835 for 4 ft. units, and Sylvania Octron Curvalume FB031/835 (for 1 5/8” leg spacing) or FBO32/835/6 (For 6” leg spacing) for 2’ x 2’ fixtures, CRI 80 (minimum) 3500K color temperature o...
	 LED lighting is preferred.
	 Incandescent lamps are not preferred and require specific Univeristy approval for use.  When required shall be rated 130 volt for 120 volt circuits.
	 Emergency exit signs shall be Hubbell LED exits, models LED-1EM RB or LED-2EM RB or approved equal with light emitting diodes as the light source.
	5. Exterior Lighting:
	 Street and parking lot poles shall be per the details.
	6. Lighting Control:
	 Contractor shall provide the initial lighting control setup.
	 If any software/cabling are required, provide the University a copy of the software and a set of said cables.

	26 52 00 Emergency Lighting

	DIV 27 COMMUNICATIONS
	27 00 00 General Communications Provisions (Communications)
	5T27 05 005T 4TCommon Work for Communications
	27 05 26 Grounding and Bonding for Telecommunications Systems
	27 05 28 Conduit and Backboxes for Communications Systems
	27 05 36 Cable Tray for Communications Systems
	27 05 43 Underground Ducts and Raceways for Communications Systems
	27 15 00 Inside Plant Structured Cabling System for Residential Buildings
	27 15 00 Inside Plant Structured Cabling System for Non-Residential Buildings

	DIV 27 00 00  General Communications Provisions
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following scope of work:
	1. Intent of Drawings.
	2. Pre-Bid Site Visit.
	3. Definitions.
	4. General Standards of Materials.
	5. Products and Substitutions.
	6. Applicable Codes.
	7. Guarantees and Certificates.
	8. Quiet Operation and Vibration Control.
	9. Temporary Shutdown of Existing Systems.
	10. Coordination.
	11. Shop Drawings, Product Data, and Samples.
	12. Owner Instruction.


	1.03 SCOPE OF WORK
	A. The scope of the work included under Division 27 of the specifications shall include complete systems as shown in the Contract Documents and specified herein.  Any work reasonably inferable or required to result in a complete installation or the in...

	1.04 INTENT OF DRAWINGS
	A. Provide complete and functional systems for the project.  The systems shall conform to the details stated in the specifications and shown on the drawings.  Items or work not shown or specified, but required for complete systems, shall be provided a...
	B. Do not scale the drawings.  Because of the scale of the drawings, it is not possible to indicate offsets, fittings, valves, or similar items which may be required to provide complete operating systems.  Carefully investigate conditions affecting th...
	C. These documents may not explicitly disclose final details required for a complete systems installation; however, contractors shall possess the expertise to include the necessary appointments of complete operating systems.
	D. Contractors shall be “Experienced” (as defined in Division 1) in this type of construction and realize the extent of the work required.
	E. BICSI Certification of Workers
	1. The contractor will employ a minimum of one Registered Communications Distribution Designer (RCDD) certified by and in good standing with BICSI.  This RCDD must be a direct full time employee of the contractor and the contractor will continue a min...
	2. Ortronics/Berk-Tek must be able extend a NetClear 25-year Static, Dynamic and Applications Warranty to the end user once the Telecommunications contractor fulfills all requirements under Ortronics and Berk-Tek OASIS Program.  At least 30 percent of...


	1.05 PRE-BID SITE VISIT
	A. Bidders shall visit the site and become completely familiar with existing conditions prior to submitting their bid.  No extra charges shall be allowed as a result of existing conditions

	1.06 DEFINITIONS
	A. Specific terminology, as used herein, shall have the following meanings:
	1.  “Finished Space” …Space other than mechanical rooms, electrical rooms, furred spaces, pipe chases, unheated spaces immediately below roof, space above ceilings, unexcavated spaces, crawl spaces, tunnels, and interstitial spaces.
	2. "Conditioned"...Spaces directly provided with heating and cooling.
	3. "Unconditioned"...Spaces without heating or cooling including ceiling plenums.
	4. "Indoors"...Located inside the exterior walls and roof of the building.
	5. "Outdoors"...Located outside the exterior walls and roof of the building.


	1.07 GENERAL STANDARDS OF MATERIALS
	A. Equipment and materials, unless otherwise noted, shall be new and of first quality, produced by manufacturers who have been regularly engaged in the manufacture of these products for a period of not less than five years.
	B. Equipment of one type shall be the products of one manufacturer; similar items of the same classification shall be identical, including equipment, assemblies, parts and components.
	C. Materials furnished shall be determined safe by a nationally recognized testing organization, such as Underwriters' Laboratories, Inc., or Factory Mutual Engineering Corporation, and materials shall be labeled, certified or listed by such organizat...
	D. With respect to custom made equipment or related installations which are constructed specially for this project, the manufacturer shall certify the safety of same on the basis of test data.  The Owner shall be furnished copies of such certificates.

	1.08 PRODUCTS AND SUBSTITUTIONS
	A. Where a specific manufacturer's product is specified, the Contract Amount shall be based on that product only.  Any substitutions from the specified product shall be offered as a Substitution Request.  Refer to Division 1 for requirements.  Substit...
	B. Where several manufacturer's products are specified, the Contract Amount shall be based upon the specified products only.  Any substitutions from the specified products shall be offered as a Substitution Request.  Refer to Division 1 for requiremen...
	C. Where only one manufacturer's product is specified, the associated systems have been designed on the basis of that product.  Where several manufacturer's products are specified, the associated systems have been designed on the basis of the first-na...
	D. It is the intent of these specifications that service organizations follow the above substitution procedures.

	1.09 APPLICABLE CODES
	A. Materials furnished and work installed shall comply with applicable codes listed in Division 1, with the requirements of the local utility companies, and with the requirements of governmental departments or authorities having jurisdiction.

	1.10 GUARANTEES AND CERTIFICATES
	A. Defective equipment, materials or workmanship, including damage to the work provided under other divisions of this contract resulting from same, shall be replaced or repaired at no extra cost to the Owner for the duration of the stipulated guarante...
	1. Unless specifically indicated otherwise, the duration of the guarantee period shall be one (1) year following the date of Substantial Completion.  Temporary operation of the equipment for temporary conditioning, testing, etc., prior to occupancy wi...


	1.11 QUIET OPERATION AND VIBRATION CONTROL
	A. Equipment and associated items shall operate under conditions of load without sound or vibration deemed objectionable by the Architect.  In the case of moving equipment, sound or vibration noticeable outside of the room in which it is installed, or...
	B. The sound pressure levels around mechanical and electrical equipment (fans, pumps, motors, etc.) in equipment spaces shall not exceed 85 dBA at any point three (3) feet from the equipment, with all equipment in the room operating.  The sound criter...

	1.12 TEMPORARY SHUTDOWN OF EXISTING SYSTEMS
	A. Plan installation of new work and connections to existing work to insure minimum interference with regular operation of existing systems.  Some temporary shutdown of existing systems may be required to complete the work.
	B. Submit to the Owner in writing for approval, proposed date schedule, time, and duration of necessary temporary shutdowns of existing systems.  Submit schedule at least fifteen (15) calendar days in advance of intended shutdown.  Shutdowns shall be ...
	C. Shutdowns must be performed by the Owner.  Do not shut-down any system.  The Owner reserves the right to require a walk-through of any shutdown prior to the shutdown.  Following electrical shutdowns, verify that affected motors are rotating in the ...

	1.13 COORDINATION
	A. Coordinate and furnish in writing to the Architect information necessary to permit the work to be installed satisfactorily and with the least possible interference or delay.
	B. UCoordination drawings shall be prepared as defined in Division 1.  No installation of permanent systems shall proceed until the coordination drawings are reviewed by the Architect.  No extra charges shall be allowed for changes required to accommo...
	C. Coordination drawings shall be developed from individual system shop drawings and contractor fabrication drawings. Electronic or other reproduced engineering design drawings used as coordination drawings are not acceptable.
	D. When work is installed without proper coordination, changes to this work deemed necessary by the Architect shall be made to correct the conditions without extra cost to the Owner.
	E. The value of the coordination drawings shall be identified as a line item in the Schedule of Values.  If the coordination drawings are not submitted as required, their value shall credited to Owner in accordance with the provisions of Article 7 of ...

	1.14 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
	A. Shop drawings, product data, and samples shall be submitted in accordance with the provisions of Division 1.
	B. The following shall be submitted by the Contractor for review:
	1. Scale shop drawings showing system components with sizing indicated, including but not limited to:
	a. equipment locations
	b. raceways
	c. insert and sleeve locations
	d. hangers, anchors and guides
	e. expansion joints
	f. access doors

	2. Product data for system components and materials (including construction standards).
	3. Samples of finishes and trim exposed to view, such as fixture trim, escutcheon plates and similar items.

	C. The value of shop drawings, product data and samples shall be identified as a line item in the Schedule of Values.  If the shop drawings, product data and samples are not submitted as required, their value shall credited to Owner in accordance with...

	1.15 OWNER INSTRUCTION
	A. After final tests and adjustments have been completed, furnish the services of qualified personnel to instruct representatives of the Owner in the operation and maintenance procedures for equipment and systems installed as part of this project.  Op...
	1. Notify the Architect, the Owner's representative and equipment manufacturers' representatives, by letter, as to the time and date of operating and maintenance instruction periods approved by the Owner at least one (1) week prior to conducting same.
	2. Forward to the Architect the signatures of all those present for the instruction periods.



	PART 2 -  PRODUCTS  (Not Used)
	PART 3 -  EXECUTION  (Not Used)

	DIV 27 05 00  Common Work For Communications
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Communications equipment coordination and installation.
	2. Common communications installation requirements.
	3. Excavating and backfilling.
	4. Demolition
	5. Waterproofing.
	6. Weatherproofing locations.
	7. Cutting and Patching.
	8. Painting.
	9. Equipment Foundations, Supports, Piers and Attachments.
	10. Equipment Guards and Rails.
	11. Cleaning, Protecting and Adjusting.
	12. Welding.
	13. Sleeves for raceways and cables.
	14. Sleeve seals.
	15. Grout.


	1.03 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.
	C. Wiring: Cable and/or wire installed in Raceway.

	1.04 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.05 EXCAVATING AND BACKFILLING
	A. Excavate and backfill as required for the installation of this work.
	B. Trenches for underground wiring shall be excavated to required depths.  Where rock is encountered, excavate to a grade 6 inches below the lowest part of the pipe and refill the excavation below pipe grade with sand and gravel.  Trenches shall have ...
	C. Trenches shall not be wider than 4 inches on each side of the raceway but not less than 12 inches wide.
	D. Excavations shall be done on an unclassified basis.  No extras shall be allowed regardless of type or hardness of material encountered.
	E. No backfilling shall be done on any system requiring testing or inspection until such testing or inspection has been completed satisfactorily.
	F. Shore and brace as required to maintain banks of excavation and avoid cave-ins and make good any damages to adjoining property or work in place caused by failure to properly shore excavations.  Shoring shall conform to OSHA and Department of Labor ...
	G. Backfilling shall be made in 6 inch layers, mechanically tamped.  Wood, old forms, shoring, etc., shall be removed before backfilling.  Backfill shall not contain any frozen material, ashes, slag, combustible material, rocks over 6 inches in the la...
	H. Satisfactory soil materials for backfill where contaminated soil is removed whether surplus from the existing site or trucked-in new shall meet the following requirements:
	1. ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and SM free from rock or gravel larger than 2 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

	I. Compaction of soil and backfill shall be as follows:
	1. Soil and backfill shall be compacted in 12 inch layers with each layer of soil or backfill compacted at 95 percent maximum dry density according to ASTM D 1557.

	J. Shoring shall be removed after equipment and wiring have been installed and tested.
	K. Keep available at all times pumping equipment which shall be used to pump any or water from trenches and excavation under this Contract.
	L. Remove from the site surplus excavated materials resulting from work.  Surplus excavated materials include materials not suitable for use as backfill.
	M. Notify utility companies and state “one-call” system for verification of underground utilities before any excavation takes place.
	N. Refer to specification section 270543 – Underground Ducts and Raceways for Communications Systems for additional information.

	1.06 WATERPROOFING
	A. Where work pierces waterproofing, including waterproof concrete, the method of installation shall be approved by the Architect prior to performing the work.  Furnish necessary sleeves, caulking and flashing required to make openings absolutely wate...

	1.07 WEATHERPROOFING LOCATIONS (WP)
	A. Communication apparatus, such as outlet boxes, switches, connection panels, speakers, cameras, and other devices shall be weatherproof gasketed type, NEMA Types 3 or 4 in the following instances:
	1. On surface of exterior face of building, including areas where not under canopies, cast boxes with threaded hubs must be used and under canopies steel boxes with gasket connections to devices.
	2. In any areas where specifically noted "WP" or required by the NEC or Regulations mentioned herein.
	3. Within air conditioning enclosures.
	4. In underground splice boxes.
	5. On building roof.
	6. Within vivarium locations.
	7. In unconditioned spaces subject to exterior ambient conditions such as loading docks and parking garages.


	1.08 CUTTING AND PATCHING
	A. Provide cutting and patching necessary to install the work specified herein.  Patching shall match adjacent surfaces.  Refer to Division 1, Cutting and Patching for specific directions.
	B. No structural members shall be cut without prior approval of the Architect; such cutting shall be done in a manner directed by him.
	C. Provide ceiling removal and replacement where work above ceilings is required.  Replace ceiling components damaged in the process.
	D. Provide patching where communications devices are removed from walls, ceilings or floors.

	1.09 ACCESSIBILITY
	A. Coordinate to ensure the sufficiency of the size of shafts, and chases, and the adequacy of clearances in hung ceilings and other areas required for the proper installation of this work.
	B. Locate equipment which must be serviced, operated or maintained in fully accessible positions.  Locations in ceilings requiring access shall be coordinated with, but not limited to lights, curtain tracks, and speakers.  Equipment requiring access s...
	C. Indicate the locations of access doors for each concealed device, concealed behind finished construction and requiring service on the coordination drawings.  Equipment below floor slab or finished grade shall also be indicated on the coordination d...
	D. Furnish access doors under this division for installation by General Contractor.  Coordinate during bidding phase with General Contractor. Locations of access doors in finished construction shall be submitted in sufficient time to be installed in t...
	1. Manufacturers:  Subject to compliance with requirements, furnish access doors by one of the following:
	a. Bar-Co., Inc.
	b. J. L. Industries
	c. Karp Associates, Inc.
	d. Nystrom, Inc.

	2. Materials and Fabrication:
	a. General:  Furnish each access door assembly manufactured as an integral unit, complete with all parts and ready for installation.
	b. Steel Access Doors and Frames:  Fabricate units of continuous welded steel construction, unless otherwise indicated.  Grind welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access p...
	c. Frames: Fabricate from 16-gauge steel.
	1) Fabricate frame with exposed flange nominal 1 inch wide around perimeter of frame for units installed in the following construction:
	a) Exposed Masonry

	2) For gypsum drywall or veneer gypsum plaster, furnish perforated frames with drywall bead.
	3) For installation in masonry construction, furnish frames with adjustable metal masonry anchors.
	4) For full-bed plaster applications, furnish frames with galvanized expanded metal lath and exposed casing bead, welded to perimeter of frame.

	d. Flush Panel Doors:  Fabricate from not less than 14-gauge sheet steel, with concealed spring hinges or concealed continuous piano hinge set to open 175(.  Finish with manufacturer's factory-applied prime paint.
	1) For fire-rated units, provide manufacturer's standard insulated flush panel/doors, with continuous piano hinge and self-closing mechanism.

	e. Locking Devices:  Furnish flush, screwdriver-operated cam locks of number required to hold door in flush, smooth plane when closed.



	1.10 PAINTING
	A. Painting requirements of this section shall conform to Division 9.
	B. Provide surface preparation, priming, and final coat application in strict accordance with manufacturer's recommendations.
	C. Provide prime coat painting for the following:
	1. Indoor miscellaneous steel and iron provided under this Division of the specifications.
	2. Indoor hangers and supports provided under this Division of the specifications.


	1.11 EQUIPMENT FOUNDATIONS, SUPPORTS, PIERS AND ATTACHMENTS
	A. Provide necessary foundations, auxiliary steel, supports, pads, bases and piers required for equipment specified in this division; submit drawings in accordance with Shop Drawing Submittal requirements prior to the purchase, fabrication or construc...
	B. Construction of foundations, supports, and pads where mounted on the floor, shall be of the same materials and same quality of finish as the adjacent and surrounding floor material.
	C. Equipment shall be securely attached to the building structure in an approved manner.  Attachments shall be of a strong and durable nature and any attachments that are, in the opinion of the Architect, not strong enough shall be replaced as directe...

	1.12 CLEANING, PROTECTING AND ADJUSTING
	A. Cleaning
	1. General cleaning requirements are specified in Division 1.
	2. Upon completion of the work, clean the exterior surface of equipment, accessories, and trim installed.  Clean, polish, and leave equipment, accessories, and trim in first-class condition.

	B. Protection of Surfaces
	1. Protect new and existing surfaces from damage during the construction period.
	2. Provide plywood or similar material under equipment or materials stored on floors or roofs.  Provide protection in areas where construction may damage surfaces.
	3. Surfaces damaged during the construction shall be repaired or replaced at the cost of the Contractor at fault.  The method or repairing or replacing the surface shall be approved by the Owner and Architect.

	C. Protection of Services
	1. Protect new and existing services from damage during the construction period.
	2. Repair, replace, and maintain in service any new or existing utilities, facilities, or services (underground, overground, interior, or exterior) damaged, broken, or otherwise rendered inoperative during the course of construction.
	3. Services damaged during the construction shall be replaced at the cost of the Contractor at fault.  The method used in repairing, replacing, or maintain the services shall be approved by the Owner and Architect.

	D. Protection of Equipment and Materials
	1. Equipment and materials shall be stored in a manner that shall maintain an orderly, clean appearance.  If stored on-site in open or unprotected areas, equipment and material shall be kept off the ground by means of pallets or racks, and covered wit...
	2. Equipment and material, if left unprotected and damaged, shall be repainted or otherwise refurbished at the discretion of the Owner.  Equipment and material is subject to rejection and replacement if, in the opinion of the Architect or the manufact...
	3. During the construction period, protect equipment from damage and dirt.

	E. Adjusting
	1. After the entire installation has been completed, make required adjustments to all systems until performance requirements are met.


	1.13 SPECIAL TOOLS
	A. Provide the Owner's representative with two (2) sets of special tools required for operation and maintenance of equipment provided.

	1.14 WELDING
	A. General Requirements
	1. This paragraph covers the welding of systems.  Deviations from applicable codes, approved procedures and approved shop drawings shall not be permitted. Materials or components with welds made off the site shall not be accepted if the welding does n...
	2. Certified welders, previously certified by test, may be accepted for the work without re-certification provided that all of the following conditions are fulfilled:
	a. Submit copies of welder certification test records in accordance with this Division and Division 1 requirements.
	b. Testing was performed by an independent testing laboratory.
	c. The welding procedures and welders are certified in accordance with the "ASME Boiler and Pressure Vessel Code," and base materials, filler materials, electrodes, equipment, and processes conform to the applicable requirements of this specification.
	d. Certification has been within a one (1) year period from the start of the project.

	3. Filler metals, electrodes, fluxes and other welding materials shall be delivered to the site in manufacturers' original packages and stored in a dry space until used.  Packages shall be properly labeled and designed to give maximum protection from ...
	4. Submit welding certificates for review.  Each welder assigned to work covered by this specification shall be certified by performance tests using equipment, positions, procedures, base metals, and electrodes or bare filler wires.
	5. Before assigning welders to the work, provide the architect with their names, together with certification that each individual is certified as specified.  No welding work shall start prior to submissions.  The certification shall state the type of ...
	6. Each welder shall be assigned an identifying number, letter, or symbol that shall be used to identify his welds.  A list of the welders' names and symbol for each shall be submitted.  To identify welds, either written records indicating the locatio...



	PART 2 -  PRODUCTS
	2.01 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 4T50 inches4T8T (1270 mm)8T and no side more than 4T16 inches4T8T (400 mm)8T, thickness shall be 4T0.052 inch4T8T (1.3 mm)8T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 4T50 inches4T8T (1270 mm)8T and 1 or more sides equal to, or more than, 4T16 inches4T8T (400 mm)8T, thickness shall be 4T0.138 inch4T8T (3.5 mm)8T.



	2.02 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway 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 raceway or cable.
	3. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.03 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
	3.01 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. 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.
	D. 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 ...
	E. Right of Way:  Coordinate piping systems installed at a required slope.
	F. Apply for detailed and specific information regarding the location of equipment as the final location may differ from that indicated on the drawings.  Outlets, equipment or wiring improperly placed because of failure to obtain this information shal...
	G. The design shall be subject to such revisions as may be necessary to overcome building obstructions.  No changes shall be made in location of outlets or equipment without written consent of the Architect and Owner.
	H. Unless otherwise mentioned or indicated, mounting heights of outlets are shown on the drawings or in the specification.  Dimensions given shall be considered to be from center of outlet to finished floor.
	I. Coordinate the location and elevation of all communications devices and fixtures with the architectural interior elevation plan and reflective ceiling plan prior to installation.
	J. Properly rough in for the communications raceways and equipment under this contract and modify as required for coordination during the construction period.
	K. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	L. Coordinate location of access panels and doors for communications items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section “Access Doors and Frames.”
	M. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section “Penetration Firestopping.”

	3.02 WELDING
	A. Perform welding in accordance with qualified procedures using certified welders.  Welding shall not be done when the quality of the completed weld could be impaired by the prevailing working or weather conditions.  Welding of hangers, supports, and...
	B. Field bevels and shop bevels shall be by mechanical means or by flame cutting.  Where beveling is by flame cutting, thoroughly clean surfaces of scale and oxidation just prior to welding.  Beveling shall conform to ANSI B31.1 and AWS B3.0.
	C. Replace and reinspect defective welds.  Repairing defective welds by adding weld material over the defect or by peening shall not be permitted.  Welders responsible for defective welds must be re-certified.
	D. Store electrodes in a dry heated area, keep free of moisture and dampness during fabrication operations.  Discard electrodes that have lost part of their coating.

	3.03 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Communications penetrations occur when raceways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, fire-rated floor, or wall assemblies.
	B. 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.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. 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.
	E. Extend sleeves installed in floors 4T2 inches4T8T (50 mm)8T above finished floor level.
	F. Size pipe sleeves to provide 4T1/4-inch4T8T (6.4-mm)8T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	G. 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.

	H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	J. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	K. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel or cast iron pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 4T1-inch4T8T (25-mm)8T annular clear space between pipe and sleeve for installing mechan...
	L. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 4T1-inch4T8T (25-mm)8T annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.04 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.05 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 f...

	3.06 DUST, DIRT AND NOISE
	A. Carry out new work and make changes, relocations, and installations with a minimum of noise.  Site areas and new equipment, floors and walls, shall be adequately protected from dust and dirt caused by the work.  Protection shall include suitable te...
	B. School activities may be under way during much of the construction period.  It is imperative that school functions and activities are given priority and the highest level of respect.  Contractor functions which may be excessively noisy or disruptiv...

	3.07 ENVIRONMENTAL AIR PLENUMS
	A. In spaces over hung ceiling which are used for environmental air handling purposes as defined by Article 300.22C of the National Electric Code, power data and communications cable must be in conduit or of the type cable rated for air plenum use.  C...

	3.08 SPECIAL ENGINEERING SERVICES
	A. In the instance of complex or specialized telecommunications, security, and audiovisual systems that are included in Division 27; the installation, final connections, and testing of such systems shall be made under the direct supervision of compete...



	DIV 27 05 26  GROUNDING AND BONDING FOR TELECOMUNICATIONS SYSTEMS
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to the work of this Section.

	1.02 SUMMARY
	A. Provide all materials and labor for the installation of a grounding and bonding system for communications infrastructure.  This section includes requirements for providing a permanent grounding and bonding infrastructure for communications circuits...
	B. Related Sections
	1. Division 26 Section — "Basic Electrical Materials and Methods"
	2. Division U27U Section — "UConduit URaceway and UBack UBoxes for Communications Circuits USystemsU"
	3. Division U27U Section — "Inside Plant Communications Circuits USystemsU"
	4. Division U27U Section — "Outside Plant Communications UUnderground Ducts and Raceways for Communications SystemsU Circuits"


	1.03 REFERENCES
	A. The applicable portions of the following specifications, standards, codes and regulations shall be incorporated by reference into these specifications.
	1. General:
	a. National Electrical Code (NEC)
	b. National Electrical Safety Code (NESC)
	c. Occupational Safety and Health Act (OSHA)

	2. Communications:
	a. TIA/EIA - 568: Commercial Building Telecommunications Cabling Standard
	b. TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	c. TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	d. TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	e. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	f. BICSI: BICSI Telecommunications Cabling Installation Manual
	g. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)
	h. BICSI: BICSI Customer-Owned Outside Plant Design Manual (CO-OSP)



	1.04 DEFINITIONS
	A. “TMGB” shall mean Telecommunications Main Grounding Busbar.  There is typically one TMGB per building, located in the main telecommunications room.  This busbar is directly bonded to the electrical service ground.
	B. “TGB” shall mean Telecommunications Grounding Busbar.  There is typically one TGB per telecommunications room.  The TGB is connected both to the TMGB and to building structural steel or other permanent metallic systems.
	C. “TBB” shall mean Telecommunications Bonding Backbone.  The TBB is a conductor used to connect TMGBs to TGBs.

	1.05 SYSTEM DESCRIPTION
	A. Furnish, install, and place into satisfactory and successful operation all materials, devices, and necessary appurtenances to provide a complete, permanent Grounding and Bonding infrastructure for communications circuits, raceways, and cable trays ...
	B. The work shall include materials, equipment and apparatus not specifically mentioned herein or noted on the plans but which are necessary to make a complete working ANSI/TIA/EIA and ISO/IEC compliant Grounding and Bonding system.

	1.06 SUBMITTAL INFORMATION
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Provide product data submittals for all products at the same time.
	1. Submit a letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  The letter shall also state that the Contractor has reviewed the specified items and agrees that t...
	2. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit standard manufacturer's cut sheets or other descriptive information, along with a written description detailing the reason for the substitu...
	3. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...

	B. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to the Designer in the telecommunications-specific O&M ...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of drawings, specifications and spreadsheets.
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.



	1.07 SEQUENCING
	1.08 CONTRACTOR WARRANTY:
	A. Provide a Contractor-endorsed two-year service warranty against defects in materials and workmanship.
	1. Provide labor attributable to the fulfillment of this warranty at no cost to the Owner.
	2. The Contractor Warranty period shall commence upon Owner acceptance of the work.



	PART 2 -  PRODUCTS
	2.01 GENERAL
	A. Materials shall consist of busbars, supports, bonding conductors and other incidentals and accessories as required.

	2.02 MATERIALS
	A. Grounding/Bonding:
	1. Telecommunications Main Grounding Bus Bar (TMGB):
	a. Large (20” x 4” x ¼”), Pre-drilled: CPI 10622-020, or equal
	b. Small (10” x 4” x ¼”), Pre-drilled: CPI 10622-010, or equal

	2. Telecommunications Grounding Bus Bar (TGB):
	a. Large (20” x 4” x ¼”), Pre-drilled: CPI 10622-020, or equal
	b. Small (10” x 4” x ¼”), Pre-drilled: CPI 10622-010, or equal

	3. Telecommunications Bonding Backbone: #6 AWG insulated (green in color) copper conductor.
	4. Grounding Conductor: #6 AWG insulated (green in color) copper conductor.

	B. Firestopping material: Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the ...
	C. Labels: As recommended in ANSI/TIA/EIA 606.  Permanent (i.e. not subject to fading or erasure), permanently affixed, and created by a hand-carried label maker or a computer/software-based label making system.  Handwritten labels are not acceptable.
	1. Hand-carried label maker:
	a. Brady: ID Pro Plus (or approved equal).

	2. Labels:
	a. Brady:  Bradymaker Wire Marking Labels WML-511-292 (or approved equal)




	PART 3 -  EXECUTION
	3.01 GENERAL
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA.  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringent...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	F. Install the grounding and bonding system in a manner ensuring that communications circuits, when installed, are able to fully comply with the ANSI/TIA/EIA and other references listed in Part 1 — References, above.
	G. Remove surplus material and debris from the job site and dispose of legally.

	3.02 INSTALLATION
	A. The grounding and bonding infrastructure system shall not make use of the building plumbing system, unless required to do so by the NEC.
	1. Coordinate the installation of the grounding and bonding system with the electrical power distribution system grounding infrastructure.

	B. Ground/Bonding:
	1. TMGB: Provide a minimum of one TMGB per telecommunications entrance room for each building and as shown on the Contract Documents. Install TMGB(s) and directly bond TMGB(s) to electrical service ground and to associated TBB(s).  Group protector, bu...
	2. TGB:   Provide a minimum of one TGB per telecommunications room for each building and as shown on the Contract Documents and as required by the standards, references and codes listed in PART 1 -- REFERENCES above.  Directly bond each TGB to its ass...
	3. TBB(s) and Grounding Conductors:  Provide TBB(s) and grounding conductors as shown on the Contract Documents and as required to bond all non-current carrying metal telecommunications equipment and materials to the nearest TGB.  Use TBB(s) to connec...
	a. Ensure that bonding breaks through paint to bare metallic surface of all painted metallic hardware.


	C. Firestopping
	1. Only employees trained/certified by the firestopping manufacturer shall apply firestopping materials.
	2. Maintain the fire rating of all penetrated fire barriers.  Fire stop and seal all penetrations made during construction.
	a. Provide firestopping material for through and membrane penetrations of fire-rated barriers.
	b. Install firestops in strict accordance with manufacturer’s detailed installation procedures.
	c. Install firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, manufacturer’s recommendations, local fire and building authorities, and applicable codes and standards referenced in PART 1 – RE...
	d. For demolition work, apply firestopping to open penetrations in fire rated barriers where cable is removed.  Apply firestopping regardless of whether or not the penetrations are used for new cable or left empty after construction is complete.
	e. Firestopping material used to seal open penetrations through which cable passes shall be re-usable/re-enterable.


	D. Labels:
	1. Label TMGB(s) with “TMGB”
	2. Label TGB(s) with “TGB”.
	3. Label TBB(s) and bonding conductors “WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR.  DO NOT REMOVE OR DISCONNECT!”




	DIV 27 05 28  Conduit and Backboxes for Communications Systems
	PART 1 -  General
	1.01 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 Summary
	A. Provide all materials and labor for the installation of a pathway system for inside plant communications circuits.  This section includes requirements for horizontal and building backbone raceways, fittings, and boxes specific to communications cir...
	B. Related Sections:
	1. Division 26 Section — "Basic Electrical Materials and Methods"
	2. Division 27 Section — "Grounding and Bonding for Communications Systems"
	3. Division 27 Section — "Inside Plant Communications Systems"


	1.03 References
	A. Incorporate by reference the applicable portions of the following specifications, standards, codes into this specification section.
	1. General:
	a. National Electrical Code (NEC)
	b. National Electrical Safety Code (NESC)
	c. Occupational Safety and Health Act (OSHA)

	2. Communications:
	a. ANSI/TIA/EIA - 568: Commercial Building Telecommunications Cabling Standard
	b. ANSI/TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	c. ANSI/TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	d. ANSI/TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	e. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	f. BICSI: BICSI Telecommunications Cabling Installation Manual
	g. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)



	1.04 Definitions
	A. “EMT” shall mean Electrical Metallic Tubing.
	B. “RMC” shall mean Rigid Metal Conduit.
	C. “SMR” shall mean Surface Metal Raceway.
	D.  “Raceway” shall mean any enclosed channel for routing wire, cable or busbars.
	E. “TMGB” shall mean Telecommunications Main Grounding Busbar.  There is typically one TMGB per building, located in the main telecommunications room.  This busbar is directly bonded to the electrical service ground.
	F. “TGB” shall mean Telecommunications Grounding Busbar.  There is typically one TGB per telecommunications room.  The TGB is connected both to the TMGB and to building structural steel or other permanent metallic systems.
	G. “TBB” shall mean Telecommunications Bonding Backbone.  The TBB is a conductor used to connect TMGBs to the TGBs.
	H. “Pullbox” shall mean a metallic box with a removable cover, used to facilitate pulling cable through conduit runs longer than 100’ or in which there are more than 180 degrees of bends.
	I. “Junction box” shall mean a pullbox wherein a feeder conduit transitions to multiple distribution conduits.

	1.05 System description
	A. Furnish, install, and place into satisfactory and successful operation all materials, devices, and necessary appurtenances to provide a complete Raceway system as hereinafter specified and/or shown on the Contract Documents.  The Raceway system sha...
	B. The work shall include materials, equipment and apparatus not specifically mentioned herein or noted on the Contract Documents but which are necessary to make a complete working Raceway system.

	1.06 Submittals
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Provide product data submittals for all products at the same time.
	1. Submit a letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  The letter shall also state that the Contractor has reviewed the specified items and agrees that t...
	2. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit standard manufacturer's cut sheets or other descriptive information, along with a written description detailing the reason for the substitu...
	3. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...

	B. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit all O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to Mason ITU in the telecommunications-specific O&M...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of drawings, specifications and spreadsheets, including maintenance hole/handhole butterfly dr...
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.



	1.07 Contractor Warranty:
	A. Provide a Contractor-endorsed one-year service warranty against defects in materials and workmanship.
	1. Provide labor attributable to the fulfillment of this warranty at no cost to the Owner.
	2. The Contractor Warranty period shall commence upon Owner acceptance of the work.


	1.08 Quality Assurance
	A. Listing and Labeling:  Provide raceways and boxes specified in this Section that are listed and labeled.
	1. The Terms "Listed" and "Labeled":  As defined in NEC, Article 100.
	2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" as defined in OSHA Regulation 1910.7.

	B. Comply with NECA's "Standard of Installation."
	C. Comply with NEC.

	1.09 Coordination
	A. Coordinate layout and installation of raceways and boxes with other construction elements to ensure adequate headroom, working clearance, and access.


	PART 2 -  Products
	2.01 General
	A. Materials shall consist of conduit, surface metal raceway, outlet boxes, fittings, enclosures, pull boxes, and other raceway incidentals and accessories as required for inside plant communications circuits.

	2.02 Materials
	A. Conduit:
	1. EMT.  1” minimum conduit size.  Flexible metal conduit (FMC) is not acceptable.
	a. Conduit:  Galvanized steel tubing meeting ANSI C80.3.
	b. Couplings:  Steel, cast iron, or malleable iron compression type employing a split, corrugated ring and tightening nut, with integral bushings and locknuts.  Indent-type and setscrew-type couplings are not permitted.

	2. RMC. 1” minimum conduit size.
	a. Conduit:  Hot dipped galvanized steel with threaded ends meeting ANSI C80.1.
	b. Couplings:  Unsplit, NPT threaded steel cylinders with galvanizing equal to the conduit.
	c. Nipples:  Same as conduit, factory-made up to 8 inches in diameter, no running threads.


	B. Sleeves: EMT conduit, with insulated throat bushings for each end
	C. Surface Raceway: Wiremold V2400 series or equivalent – Two piece, steel, single channel surface raceway.
	D. Outlet boxes:  Minimum 4”x4” size, 2 1/8” minimum depth, with extension rings (if needed) and single gang covers (i.e. mud rings), unless otherwise noted on the Contract Documents.  Combined interior depth of outlet box, extension ring and cover sh...
	1. Acceptable manufacturers:
	a. Appleton, Raco, Steel City, or equal

	2. Wiremold Extra Deep Switch and Receptacle Box: V5744-2 (two gang), or equal

	E. Junction Boxes and Pull Boxes: Stamped steel, deep drawn one piece (without welds or tab connections), galvanized, with knockouts for conduit or connector entrance.  Boxes 6”x6”x4” or larger may be code gauge fabricated steel continuously welded at...
	1. Dry locations: meeting NEMA OS 1.
	2. Wet locations: NEMA OS 3R.

	F. Miscellaneous Fittings:
	1. Locknuts and conduit bushings: Malleable iron
	a. Appleton, Crouse Hinds, OZ Gedney, or equal

	2. Through wall seals and floor seals shall be:
	a. OZ Gedney FS and WS series, or equal.


	G. Pull Strings: Plastic or nylon with a minimum test rating of 200 lb.

	2.03 Firestopping
	A. Material: Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the actual field ...

	2.04 Labeling and Administration
	A. Labels: As recommended in ANSI/TIA/EIA 606. Permanent (i.e. not subject to fading or erasure), permanently affixed, typed, and created by a hand-carried label maker or an approved equivalent software-based label making system.  Handwritten labels a...
	1. Hand-carried label maker:
	a. Brady: ID Pro Plus (or approved equal).

	2. Labels:



	PART 3 -  Execution
	3.01 General
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA.  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringent...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Install the raceway system in a manner ensuring that communications circuits, when installed, are able to fully comply with the ANSI/TIA/EIA and other references listed in Part 1 — References, above.
	F. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	G. Remove surplus material and debris from the job site and dispose of legally.

	3.02 Examination
	A. Examine surfaces and spaces to receive raceways, boxes, enclosures, and cabinets for compliance with installation tolerances and other conditions affecting performance of raceway installation.  Do not proceed with installation until unsatisfactory ...

	3.03 Installation
	A. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's written instructions. Provide a raceway for each location indicated.  Do not gang raceway into wireways, pullboxes, junction boxes, etc., without specific a...
	B. Conduit:
	1. Install EMT unless other conduit is shown on the Contract Documents or is required by Code.
	2. Install conduit as a complete, continuous system without wires, mechanically secured and electrically connected to metal boxes, fittings and equipment.  Blank-off unused openings using factory-made knockout seals.
	3. Run conduit in the most direct route possible, parallel to building lines. Do not route conduit through areas in which flammable material may be stored.
	4. Keep conduit at least 6 inches away from parallel runs of flues and steam or hot-water pipes or other heat sources operating at temperatures above one-hundred degrees Fahrenheit.  Install horizontal conduit runs above water piping.
	5. Keep conduit away from sources of electromagnetic interference as follows:
	a. 5 inches from fluorescent lighting
	b. 12 inches from conduit and cables used for electrical power distribution
	c. 48 inches from motors or transformers

	6. Do not exceed 90 meters total length for a given conduit run to be used for distribution cabling (from outlet box to telecommunications room), including intermediate conduits and junction boxes.
	7. Install conduit exposed, except in finished areas or unless shown otherwise on the drawings. Do not install conduit below grade/slab unless specifically shown on the Contract Documents as being installed below grade/slab.
	8. Install exposed conduit in lines parallel or perpendicular to building lines or structural members except where the structure is not level. Follow the surface contours as much as practical.  Do not install crossovers or offsets that can be avoided ...
	a. Run parallel or banked conduits together, on common supports where practical.
	b. Make bends in parallel or banked runs from same centerline to make bends parallel.

	9. Conduits concealed above ceilings, furred spaces, etc., which are normally inaccessible may be run at angles not parallel to the building lines.
	10. Wherever practical, route conduit with adjacent ductwork or piping and support on common racks.  Base required strength of racks, hangers, and anchors on combined weights of conduit and piping.
	11. Where conduits cross building expansion joints, use suitable sliding or offsetting expansion fittings.  Unless specifically approved for bonding, use a suitable bonding jumper.
	12. Support conduits as specified in Section 16050 "Basic Electrical Materials and Methods."
	a. Provide anchors, hangers, supports, clamps, etc. to support the conduits from the structures in or on which they are installed.  Do not space supports farther apart than five feet.
	b. Provide sufficient clearance to allow conduit to be added to racks, hangers, etc. in the future.
	c. Support conduit within three feet of each outlet box, junction box, gutter, panel, fitting, etc.

	13. Ream conduits to eliminate sharp edges and terminate with metallic insulated grounded throat bushings.  Seal each conduit after installation (until cable is installed) with a removable mechanical-type seal to keep conduits clean, dry and prevent f...
	14. Install a pull string in each conduit.
	15. For conduits entering through the floor of a telecommunications room, terminate conduits 6” above the finished floor.
	16. Do not install communications conduits in wet, hazardous or corrosive locations.
	17. Where conduit is shown embedded in masonry, embed conduit in the hollow core of the masonry.  Horizontal runs in the joint between masonry units are not permitted.
	18. Where conduit is shown embedded in concrete, embed conduit a minimum of two inches from the exterior of the concrete.  Do not place conduit in concrete less than 4 inches thick.
	a. One inch trade size conduit shall be used.  Conduits sized smaller than one inch trade size conduit are not permitted embedded in concrete without approval from Mason-ITU.
	b. Run conduit parallel to main reinforcement.
	c. Conduit crossovers in concrete are not permitted.

	19. Where conduit exits from grade or concrete, provide a rigid steel elbow and adapter.
	20. Where conduit enters a space through the floor and terminates in that space, terminate the conduit at 6” above the finished floor.
	21. Where conduits terminate at a cable tray, the conduits shall be consistently terminated no more than 8” from the cable tray, and have a visually uniform appearance.
	22. Where several circuits follow a common route, stagger pullboxes or fittings.
	23. Where several circuits are shown grouped in one box, individually fireproof each conduit.
	24. Bend and offset metal conduit with standard factory sweeps or conduit fittings.  Keep legs of bends in the same plane and straight legs of offsets parallel, unless otherwise indicated.
	a. Conduit sweeps:
	1) Sweeps shall not exceed 90 degrees.
	2) Do not exceed 180 degrees for the sum total of conduit sweeps for a section of conduit (between conduit termination points).
	3) Sweep radius shall be at least 10 times the internal diameter of the conduit.
	4) 90-degree condulets (LB’s) and electrical elbows are not acceptable.

	b. Factory-manufactured sweeps are required for bends in conduit larger than 1-¼” trade size.
	c. For bends in 1 ¼” trade size conduit and larger, field-manufactured bends (using a hydraulic bender with a 1 ¼” boot) are permitted only when factory-manufactured sweeps are not suitable for the conditions.  In all other cases, factory-manufactured...

	25. Connect conduit to hubless enclosures, cabinets and boxes with double locknuts and with insulating type bushings.  Use grounding type bushings where connecting to concentric or eccentric knockouts.  Make conduit connections to enclosures at the ne...
	26. Penetrations for raceways:
	a. Do not bore holes in floor and ceiling joists outside center third of member depth or within two feet of bearing points.  Holes shall be 1-¼” diameter maximum.
	b. Penetrate finished walls and finished surfaces with a PVC or sheet metal sleeve with an interior diameter (ID) at least 1/4" greater than the outer diameter (OD) of the conduit, set flush with walls, pack with fiberglass, seal with silicone sealant.
	c. Penetrate poured-in-place walls and free slabs with a cast iron sleeve (or Schedule 40 PVC black pipe sleeve for above-grade only) with retaining ring or washer.  Set sleeves flush with forms or edges of slab.  Pack around conduit with fiberglass a...

	27. Raceway terminations and connections:
	a. Join conduits with fittings designed and approved for the purpose and make joints tight.  Do not use set indent-type or screw-type couplings.
	b. Make threaded connections waterproof and rustproof by applying a watertight, conductive thread compound. Clean threads of cutting oil before applying thread compound.
	c. Make conduit terminations tight.  Use bonding bushings or wedges at connections subject to vibration.  Use bonding jumpers where joints cannot be made tight.
	d. Cut ends of conduit square using a hand saw, power saw or pipe cutter.  Ream cut ends to remove burrs and sharp ends.  Where conduit threads are cut in the field, cut threads to have same effective length, same thread dimensions and same taper as s...
	e. Provide double locknuts and insulating bushings at conduit connections to boxes and cabinets.  Align raceways to enter squarely and install locknuts with dished part against the box.  Use grounding type bushings where connecting to concentric or ec...
	f. Where conduits are terminated with threaded hubs, screw raceways or fittings tightly into the hub so the end bears against the wire protection shoulder.  Where chase nipples are used, align raceways so the coupling is square to the box and tighten ...

	28. Install conduit sealing fittings according to manufacturer's written instructions.  Locate fittings at suitable, approved, and accessible locations and fill them with UL-listed sealing compound.  For concealed conduits, install each fitting in a f...
	a. Where conduits pass from warm to cold locations, such as the boundaries of air conditioned or refrigerated spaces and where conduits enter or exit buildings from outdoor areas, including underground ducts or conduit runs.
	b. Where otherwise required by the NEC.

	29. Conduit shall be clean and dry.

	C. Sleeves:
	1. Provide sleeves where required, sized as noted on the Contract Documents.  Where not noted, sleeve sizing shall be determined by the type and quantity of cable to be routed through the sleeve per TIA/EIA 569A cable capacity standards, plus an addit...
	2. Provide roto-hammering or core drilling where required for installation.
	3. Seal between sleeve and wall or floor in which the sleeve is installed.  Firestop all penetrations to restore wall or floor to pre-penetration fire-rating.

	D. Surface Raceway:
	1. Provide surface raceway for all surface mounted telecommunications outlet boxes and as shown on the Contract Documents.
	2. Surface raceway shall be routed parallel to and perpendicular to surfaces or exposed structural members, and follow surface contours.
	3. Surface raceway color shall match as closely as possible the existing wall finish.  Do not paint Surface Raceway.
	4. Surface raceway systems shall be completely installed, including insulating bushings and inserts as required by manufacturer’s installation requirements.  Unused openings in the surface raceway shall be closed using manufactured fittings.
	5. Surface raceway shall have a minimum two inch radius control at all bend points.
	6. Surface raceway shall be securely supported by screws or other anchor-type devices at intervals not exceeding 10 feet and with no less than two supports per straight raceway section.  Surface raceway shall be securely supported in accordance with t...
	7. Mechanically and electrically continuous surface raceway shall be bonded and grounded to the Telecommunications Grounding system.

	E. Outlet Boxes:
	1. Provide outlet boxes and covers as shown on the Contract Documents and as needed.  Verify that the appropriate cover type and depth is provided for each type of wall and finish.  Provide extension rings as needed.
	2. Coordinate box locations with building surfaces and finishes to avoid bridging wainscots, joints, finish changes, etc.
	3. Install boxes in dry locations (not wet, corrosive, or hazardous).
	4. Attach boxes securely to building structure with a minimum of two fasteners.  Provide attachments to withstand a force of one hundred pounds minimum, applied vertically or horizontally.
	5. Install boxes at the following heights to the bottom of the box, except where noted otherwise:
	a. Wall mounted telephones: 48” above finished floor.
	b. Workstation outlets: 18” above finished floor.
	c. Place boxes for outlets on cabinets, countertops, shelves, and similar boxes located above countertops two inches above the finished surface or two inches above the back splash.  Coordinate and verify size, style, and location with the supplier or ...

	6. Recessed mounted outlet boxes:
	a. Recess boxes in the wall, floor, and ceiling surfaces in finished areas.  Set boxes plumb, level, square and flush with finished building surfaces within one-sixteenth inch for each condition.  Set boxes so that box openings in building surfaces ar...
	b. Install floor boxes level and adjust to finished floor surface.

	7. Surface-mounted outlet boxes:
	a. For boxes surface-mounted on finished walls, provide Wiremold outlet box or equivalent.  Cut box as necessary to accept conduit.
	b. For boxes surface-mounted on unfinished walls (i.e. electrical rooms, mechanical rooms), provide 4”x4” (minimum) outlet box with single gang cover.


	F. Floor Boxes:
	1. Provide floor boxes as shown on the Contract Documents.
	2. Set device boxes plumb, level, square and flush with floor, within 1/16” tolerance for each condition.
	3. For floor boxes with combined power and telecommunications circuits, provide metal dividers to separate power from telecommunications circuits.

	G. Junction Boxes:
	1. Provide junction boxes as shown on the Contract Documents and as required.
	a. Where sizing is not shown on the Contract Documents, size junction box length and depth according to the size of the feeder conduit in the following table:
	b. Where sizing is not shown on the Contract Documents, size junction box width according to the following formula:
	1) From the table below, select the width associated with the largest conduit on the distribution side of the box.  For each additional distribution conduit, add the “Increase Width” value associated with the size of that distribution conduit to the b...
	a) For example, if the distribution side of the junction box has one 1-¼” distribution conduit and three 1” distribution conduits, the total distribution-side width would be 6”+2”+2”+2”=10”.

	2) Repeat the above process for the feeder side of the junction box.  Junction boxes are typically fed by a single conduit, therefore unless the box has more than one feeder conduit, the “Increase Width” part of the formula is unnecessary.
	a) For example, if the feeder side of the junction box has two 2” feeder conduits the total feeder-side width would be 8”+5”=13”.

	3) The larger of the two width calculations (distribution side vs. feeder side) shall be the width of the junction box to be provided.
	a) For example, if the distribution-side width were 10” and the feeder-side width were 13”, provide a 13” wide junction box.



	2. A junction box may not be substituted for a 90-degree bend.  90 degree condulets (LB’s) are not acceptable.
	3. Install junction boxes in a location readily accessible both at time of construction and after building occupation.  Do not install junction boxes in inaccessible interstitial building spaces.
	4. Where junction boxes are to be mounted on ceiling structure above ceiling grid, do not mount higher than 4’ above grid.
	5. Install hinged-cover enclosures and cabinets plumb, and supported at each corner.
	6. Install junction boxes so that the access door opens from the side where the cable installer will normally work – typically from the bottom (floor side) of the box.
	a. Where a junction box is installed in a ceiling space, coordinate with other trades to provide full access to the junction box door and adequate working room for both the installation personnel and for proper looping of cable during installation.
	b. Provide a lockable access cover (or junction box door if junction box is exposed) in hard lid ceilings.

	7. Install junction boxes such that conduits enter and exit at opposite ends of the box as follows:

	H. Pull Boxes:
	1. Provide pull boxes as shown on the Contract Documents and as required.
	a. Where sizing is not shown on the Contract Documents, size pull boxes as follows:
	b. Where a pull box is required with conduits 1” trade size or smaller, an outlet box may be used as a pull box.  Where outlet boxes are used as pull boxes, the outlet boxes shall be dedicated for use as a pull box and shall not host cable termination...

	2. A pull box may not be substituted for a 90-degree bend.  90 degree condulets (LB’s) are not acceptable.
	3. Install pull boxes in an accessible location, readily accessible both at time of construction and after building occupation.  Do not install pull boxes in inaccessible interstitial building space.
	4. Where pull boxes are to be mounted on ceiling structure above ceiling grid, do not mount higher than 4’ above grid (mount on wall instead).
	5. Install hinged-cover enclosures and cabinets plumb, and supported at each corner.
	6. Install pull boxes so that the access door opens from the side where the cable installer will normally work (typically from the bottom, or floor side, of the box).
	a. Where a pull box is installed in a ceiling space, provide full access to the junction box door and adequate working room for both the installation personnel and for proper looping of cable during installation.
	b. Provide a lockable access cover (or pull box door if pull box is exposed) in hard lid ceilings.

	7. Install pull boxes such that conduits enter and exit at opposite ends of the box as follows:

	I. Firestopping:
	1. Only employees trained/certified by the firestopping manufacturer shall apply firestopping materials.
	2. Maintain fire rating of penetrated fire-rated walls. Firestop and seal each penetration made during construction.
	a. Provide firestopping material for through and membrane penetrations of fire-rated barriers.
	b. Installation shall be performed in strict accordance with manufacturer’s detailed installation procedures.
	c. Install firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, manufacturer’s recommendations, local fire and building authorities, and applicable codes and standards referenced in PART 1 – RE...


	J. Grounding/Bonding: Grounding and bonding work shall comply with the Virginia Uniform Statewide Building Code, Uniform Fire Code, National Electrical Code, and UL 467, ANSI/TIA/EIA standards and the references listed in PART 1 – REFERENCES above, as...
	1. Bond metallic raceway together and to the nearest TGB (as provided under Division 27 Section —  “Grounding and Bonding for Communications Systems”). Ensure that bonding breaks through paint to bare metallic surface of painted metallic hardware.


	3.04 Labels:
	A. Conduits: For any conduit extending beyond the space or room in which it starts, label each such conduit end in a clear manner by designating the location of the other end of the conduit (i.e. room name, telecommunications room name, pull box ident...
	1. Where a conduit is intended for future cabling use outside of the Contract, the conduit shall be labeled in a clear manner by designating the location of the other end of the conduit (i.e. room name, telecommunications room name, pull box identifie...
	a. Suggestion:  The second spare conduit (whether spare or in use) between Room 100 and telecommunications room 1A might be labeled in the telecommunications room as “Room 100 - #2, __ feet.”  In Room 100 the same conduit might be labeled “1A - #2, __...


	B. Pull Boxes:  Label each pullbox with a unique identifier.  Identifiers shall be of the form “RN-Y” where “RN” is the room name of the room closest to (or containing) the pull box, and “Y” is the sequential number of the pull box for each “RN”.
	1. Example:  The second pull box in the vicinity of room “100” would have the label “100-2”.

	C. Pull Strings: For any conduit extending beyond the space or room in which it starts, label its pull string in a clear manner by designating the location of the other end of the pull string (i.e. room name, telecommunications room name, pull box ide...
	1. Where a pull string is installed in a conduit intended for future cabling use outside of the Contract, the pull string shall be labeled similar to the spare conduit in which it is installed.


	3.05 Protection
	A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and in accordance with accepted industry practice, that ensure coatings, finishes, and cabinets are without damage or deterioration at the time of Substantial ...
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.


	3.06 Cleaning
	A. On completion of installation, including outlet fittings and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finish, including chips, scratches, and abrasions.



	DIV 27 05 36 Cable Tray for Communications Systems
	PART 1 -  General
	1.01 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to the work of this Section.

	1.02 Summary
	A. Provide all materials and labor for the installation of a cable tray system for communications infrastructure.  This section includes requirements for providing a cable tray system for communications circuits.
	B. Related Sections
	1. Division 07 Section — "Firestopping"
	2. Division 01 Section — "Cutting and Patching"
	3. Division 26 Section — "Basic Electrical Materials and Methods"
	4. Division 27 Section — "Conduit and Boxes for Communications Systems"
	5. Division 27 Section — "Inside Plant Communications Systems"
	6. Division 27 Section — "Underground Ducts and Raceways for Communications Systems”


	1.03 References
	A. The applicable portions of the following specifications, standards, codes and regulations shall be incorporated by reference into these specifications.
	1. General:
	a. National Electrical Code (NEC)
	b. National Electrical Safety Code (NESC)
	c. Occupational Safety and Health Act (OSHA)
	d. ASTM A123 – Specification for Zinc (Hot Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip.
	e. ASTM A653 – Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot Dip Process, Structural (Physical) Quality.
	f. ASTM A1011 – Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low Alloy and High-Strength Low-Alloy with Improved Formability.
	g. ASTM A1008 – Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low Alloy and High-Strength Low-Alloy with Improved Formability.
	h. ASTM B633 – Specification for Electrodeposited Coatings of Zinc on Iron and Steel
	i. NEMA VE 1 – Metallic Cable Tray Systems
	j. NEMA VE 2 – Cable Tray Installation Guidelines

	2. Communications:
	a. TIA/EIA - 568: Commercial Building Telecommunications Cabling Standard
	b. TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	c. TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	d. TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	e. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	f. BICSI: BICSI Telecommunications Cabling Installation Manual
	g. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)



	1.04 Definitions
	A. “EMT shall mean Electrical Metallic Tubing.
	B. “RMC” shall mean Rigid Metal Conduit.
	C. “Raceway” shall mean any enclosed channel for routing wire, cable or busbars.
	D. “TMGB” shall mean Telecommunications Main Grounding Busbar.  There is typically one TMGB per building, located in the main telecommunications room.  This busbar is directly bonded to the electrical service ground.
	E. “TGB” shall mean Telecommunications Grounding Busbar.  There is typically one TGB per telecommunications room.  The TGB is connected both to the TMGB and to building structural steel or other permanent metallic systems.
	F. “TBB” shall mean Telecommunications Bonding Backbone.  The TBB is a conductor used to connect TMGBs to the TGBs.
	G. “Pullbox” shall mean a metallic box with a removable cover, used to facilitate pulling cable through conduit runs longer than 100’ or in which there are more than 180 degrees of bends.  Pullboxes shall have no more than one conduit entering and one...
	H. “Junction box” shall mean a pullbox wherein a conduit run transitions from a feeder conduit to multiple distribution conduits.

	1.05 System description
	A. Furnish, install, and place into satisfactory and successful operation all materials, devices, and necessary appurtenances to provide a complete, permanent Cable Tray infrastructure for communications circuits as hereinafter specified and as shown ...
	B. The work shall include materials, equipment and apparatus not specifically mentioned herein or noted on the plans but which are necessary to make a complete working ANSI/TIA/EIA and ISO/IEC compliant Cable Tray system.

	1.06 Submittal information
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Provide product data submittals for all products at the same time.
	1. Submit a letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  The letter shall also state that the Contractor has reviewed the specified items and agrees that t...
	2. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit standard manufacturer's cut sheets or other descriptive information, along with a written description detailing the reason for the substitu...
	3. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...

	B. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to the Designer in the telecommunications-specific O&M ...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of drawings, specifications and spreadsheets.
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.



	1.07 Sequencing
	1.08 Contractor Warranty:
	A. Provide a Contractor-endorsed one-year service warranty against defects in materials and workmanship.
	1. Provide labor attributable to the fulfillment of this warranty at no cost to the Owner.
	2. The Contractor Warranty period shall commence upon Owner acceptance of the work.



	PART 2 -  Products
	2.01 General
	A. Materials shall consist of tray sections, tray fittings, connectors, supports, expansion joints, blind end plates, barrier strips, radius drops, bonding conductors and other incidentals and accessories as required for a complete, permanent Cable Tr...
	B. Physically verify existing site conditions prior to purchase and delivery of the materials.
	C. Cable tray components shall be manufactured by a single manufacturer. Components shall not be intermixed between different manufacturers.
	1. The cable tray manufacturer shall be one of the following:
	a. GS Metals
	b. Cablofil
	c. Or approved equivalent

	2. Substitution is not acceptable unless the cable tray manufacturer has been pre-approved prior to bidding.  Contractors, in order to obtain approval for cable tray manufacturer substitution, shall submit their request for substitution to the Enginee...

	D. For a given manufacturer, all components shall be part of a single cable tray product line – components shall not be intermixed between a manufacturer’s cable tray product lines.
	1. The cable tray product one shall be one of the following:
	a. For GS Metals: Flextray Series
	b. For Cablofil, Inc.:  EZ Tray CF54/xxx Series
	c. Or approved equivalent



	2.02 Materials and finish
	A. Welded wire:  Cable tray shall be constructed of welded wire mesh (high strength steel wires) with a continuous safety edge wire lip. Cable tray shall be complete will all tray supports, materials, and incidental and miscellaneous hardware required...
	1. Finish: Carbon steel with electro-plated zinc galvanized finish.
	2. Width:  Widths shall be as shown on the Contract Documents.  Where cable tray width is not shown on the Contract Documents, it shall be sized according to the amount of cable to be placed in the trays (as shown on the Contract Documents) plus an ad...
	3. Depth: minimum 2 inches.
	4. Mesh: 2 x 4 inches.
	5. Fittings:  Fittings shall be field fabricated from straight sections using manufacturer-approved tools and in accordance with manufacturer’s instructions.

	B. Grounding/bonding:  In accordance with ANSI/NFPA 70 Section 318-7, cable tray shall be complete with bolted splicing hardware for grounding/bonding throughout the entire cable tray system.

	2.03 FIRESTOPPING MATERIAL
	A. Firestopping material: Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the ...
	B. Specified Technologies, Inc’s EZ-Path Solution is the preferred fire stop product, where applicable.

	2.04 LABELING AND ADMINISTRATION
	A. Labels: As recommended in ANSI/TIA/EIA 606.  Permanent (i.e. not subject to fading or erasure), permanently affixed, and created by a hand-carried label maker or a computer/software-based label making system.  Handwritten labels are not acceptable.
	1. Hand-carried label maker:  Brady: ID Pro Plus (or approved equal).
	2. Labels: Brady:  Bradymaker Wire Marking Labels WML-511-292 (or approved equal)
	3. Label Clips: Cablofil, Inc. (or approved equal, regardless of cable tray manufacturer)



	PART 3 -  Execution
	3.01 General
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA.  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringent...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	F. Install the cable tray system in a manner ensuring that communications circuits, when installed, are able to fully comply with the ANSI/TIA/EIA and other references listed in Part 1 — References, above.
	G. Remove surplus material and debris from the job site and dispose of legally.

	3.02 examination
	A. Examine surfaces and spaces to receive cable tray for compliance with installation tolerances and other conditions affecting performance of cable tray installation.  Do not proceed with installation until unsatisfactory conditions have been corrected.
	B. Notify the Engineer/Owner of conditions that may adversely affect the installation, subsequent use, or cause the tray (or circuits to be subsequently installed in the tray) to not comply with ANSI/TIA/EIA standards.

	3.03 Installation
	A. Provide cable tray, in the locations and widths shown on the Contract Documents and in accordance with manufacturer's requirements and industry practices (NEMA VE 2).  Ensure that the cable tray equipment complies with the requirements of NEC, and ...
	1. Cable tray shall be installed plumb, level and square with finished building surfaces.
	2. Provide factory-manufactured connection hardware between each cable tray segment.  Cable tray segments shall be mutually aligned.  Connection hardware shall be installed according to the manufacturer’s requirements.
	3. Cable tray elevation changes shall be gradual.

	B. Slots/sleeves:  Provide slots/sleeves where required and where shown on the Contract Documents.  Provide roto-hammering, core drilling and saw cutting where required for installation.  Seal and firestop (firestop only if fire rated barrier) between...
	C. Cable Tray Routing:
	1. Route cable tray as shown on the Contract Documents.  Where not shown on the Contract Documents, route cable tray in the most direct route possible, parallel to building lines.
	2. Do not route cable tray through areas in which flammable material may be stored or through wet, hazardous or corrosive areas.

	D. Cable Tray Clearance Requirements:
	1. Clearance requirements for cable tray accessibility:
	a. Maintain a clearance of 6” between top of cable tray and ceiling structure or other equipment or raceway.
	b. Maintain a clearance of 8” between at least one side of cable tray and nearby objects.
	c. Maintain a clearance of 6” between bottom of cable tray and ceiling grid or other equipment or raceway.

	2. Clearance requirements from sources of electromagnetic interference (EMI):
	a. Maintain a clearance of 5” or more from fluorescent lighting.
	b. Maintain a clearance of 12” or more from conduit and cables used for electrical power distribution.
	c. Maintain a clearance of 48” or more from motors or transformers.
	d. Pathways shall cross perpendicularly to electrical power cables or conduits.

	3. Maintain a clearance of at least 6 inches from parallel runs of flues and steam or hot-water pipes or other heat sources operating at temperatures above one-hundred degrees Fahrenheit.

	E. Cable Tray Fittings:   Provide field-fabricated fittings from straight sections of cable tray using manufacturer-approved tools and in accordance with manufacturer’s instructions. Bends shall be long radius.  Short radius bends and T-sections shall...
	F. Cable tray supports shall be provided according to the manufacturer’s recommendations.
	1. Supports shall be attached to structural ceiling or walls with hardware or other installation and support aids specifically designed for the cable tray and designed to support the cable tray’s weight and required cable weight and volume.
	2. Where cable trays abut walls, provide wall-mounted supports.
	3. Do not attach cable tray supports to ceiling support system or other mechanical support systems.
	4. Trays shall be supported at 6 foot intervals minimum, or more frequently if required by the manufacturer.

	G. Load span criteria:  Install tray supports in accordance with the load criteria of L/240, and as shown on the Contract Documents.
	H. Cable tray shall be installed free of burrs, sharp edges, or projections which may damage cable insulation.
	I. Wire-type cable tray shall be cut with a manufacturer-approved cutter with “offset cutting blade” jaws and a minimum 24 inch handle.
	1. The choice and position of the jaws at the point where the cut is to be made shall allow shearing as close as possible to the intersection of the steel wires.
	2. Cuts shall ensure the integrity of the galvanic protective layer.

	J. Expansion Joints: Provide cable tray sliding or offsetting expansion joints/fittings where cable tray crosses building expansion joints in addition to where shown on the Contract Documents.  Provide bonding jumper except where expansion joints are ...
	K. Thermal contraction and expansion: Install cable tray sections with gap settings between cable tray sections that are appropriate for the range of thermal expansion and contraction expected for the space during construction and also during normal o...
	L. Blind End Plates:  Close unused openings using factory-made blind end plates.
	M. Barrier Strips:  Provide barrier strips as recommended by manufacturer.
	N. Radius Drops:  Provide cable tray radius drops where cable trays cross other telecommunications cable trays or ladder rack in addition to where shown on the Contract Documents.

	3.04 GROUNDING AND BONDING
	A. Grounding/Bonding: Grounding and bonding work shall comply with the Uniform Building Code, Uniform Fire Code, National Electrical Code, and UL 467, ANSI/TIA/EIA standards and the references listed in PART 1 – REFERENCES above, as well as local code...
	B. Bond metallic raceway (including cable tray) together and to the nearest TGB (as provided under Division 27 Section — “Grounding and Bonding for Communications Systems”).  Ensure that bonding breaks through paint to bare metallic surface of painted...
	C. Cable tray bonding splices:  Provide cable tray splices according to manufacturer requirements to create a continuous bonding conductor throughout the entire cable tray.
	D. Bonding conductors:
	1. Bond distribution conduits to cable tray.
	2. Provide bonding jumpers at expansion joints, sleeves and any other locations where electrical continuity is interrupted.
	3. Provide bonding conductor between cable tray and the electrical power distribution system grounding infrastructure.


	3.05 FIRESTOPPING
	A. Only employees trained/certified by the firestopping manufacturer shall apply firestopping materials.
	B. Maintain the fire rating of all penetrated fire barriers.  Fire stop and seal all penetrations made during construction.
	1. Provide firestopping material for through and membrane penetrations of fire-rated barriers.
	2. Install firestops in strict accordance with manufacturer’s detailed installation procedures.
	3. Install firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, manufacturer’s recommendations, local fire and building authorities, and applicable codes and standards referenced in PART 1 – RE...
	4. For demolition work, apply firestopping to open penetrations in fire rated barriers where cable is removed.  Apply firestopping regardless of whether or not the penetrations are used for new cable or left empty after construction is complete.
	5. Firestopping material used to seal open penetrations through which cable passes shall be re-usable/re-enterable.


	3.06 CLEANING AND PROTECTION
	A. On completion of installation, including outlet fittings and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finish, including chips, scratches, and abrasions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and in accordance with accepted industry practice, that ensure coatings, finishes, and cabinets are without damage or deterioration at the time of Substantial ...
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.


	3.07 TESTING
	A. Test cable trays to ensure electrical continuity of bonding and grounding connections.  Demonstrate compliance with maximum grounding resistance per NFPA 70B, Chapter 18.

	3.08 LABELING AND ADMINISTRATION
	A. Provide the following two labels, alternating one label every 10 feet, along the entire length of the cable tray:
	1. Label #1: Label shall read “TELECOMMUNICATIONS / LOW VOLTAGE CABLING ONLY”.
	2. Label #2: Label shall read “WARNING! CABLE TRAY SERVES AS A TELECOMMUNICATIONS BONDING CONDUCTOR.  DO NOT DISCONNECT!”




	DIV 27 05 43 Underground Ducts and Raceways for Communications Systems
	PART 1 -  General
	1.01 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to the work of this Section.

	1.02 Summary
	A. Provide all materials and labor for the installation of a pathway system for outside plant communications circuits.  Work in this section includes excavation and trenching, conduit (raceway) construction, cutting and patching, concrete, maintenance...
	B. Related Sections
	1. Division 26 Section — "Basic Electrical Materials and Methods"
	2. Division 27 Section — "Conduit and Backboxes for Communications Systems"
	3. Division 27 Section — "Grounding and Bonding for Communications Systems"


	1.03 References
	A. Incorporate by reference the applicable portions of the following specifications, standards, codes into this specification section.
	1. General:
	a. National Electrical Code (NEC)
	b. National Electrical Safety Code (NESC)
	c. Occupational Safety and Health Act (OSHA)

	2. Communications:
	a. ANSI/TIA/EIA - 758 : Customer-owned Outside Plant Telecommunications Cabling Standard
	b. ANSI/TIA/EIA - 568: Commercial Building Telecommunications Cabling Standard
	c. ANSI/TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	d. ANSI/TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	e. ANSI/TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	f. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	g. BICSI: BICSI Telecommunications Cabling Installation Manual (CIM)
	h. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)
	i. BICSI: BICSI Customer-Owned Outside Plant Design Manual (CO-OSP)

	3. Concrete:
	a. Reinforcement:
	1) 1) ACI 301: Structural Concrete for Buildings
	2) 2) ACI SP-66: American Concrete Institute - Detailing Manual
	3) 3) ANSI/ASTM A82: Cold Drawn Steel Wire for Concrete Reinforcement
	4) 4) ANSI/AWS D1.4: Structural Welding Code for Reinforcing Steel
	5) 5) ANSI/AWS D12.1: Reinforcing Steel Welding Code
	6) 6) ASTM A615: Deformed and Plain Billet Steel Bars for Concrete Reinforcement
	7) 7) AWS D12: Welding Reinforcement Steel, Metal Inserts and Connections in Reinforced Concrete Construction

	b. Cast-in-Place:
	1) 1) ACI 212.3R: Chemical Admixtures for Concrete
	2) 2) ACI 301: Structural Concrete for Buildings
	3) 3) ACI 304: Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete
	4) 4) ACI 305R: Hot Weather Concreting
	5) 5) ACI 306R: Cold Weather Concreting
	6) 6) ASTM C33: Concrete Aggregates
	7) 7) ASTM C39: Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
	8) 8) ASTM C94: Ready-Mixed Concrete
	9) 9) ASTM C150: Portland Cement
	10) 10) ASTM C143: Standard Test Method for Slump of Hydraulic Cement Concrete
	11) 11) ASTM C173: Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method
	12) 12) ASTM C231: Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
	13) 13) ASTM C260: Air Entraining Admixtures for Concrete
	14) 14) ASTM C309: Standard Specifications for Liquid Membrane Forming Compound for Curing Concrete
	15) 15) ASTM C494: Chemical Admixtures for Concrete

	c. Pre-Cast:
	1) 1) ASTM C478: Standard Specification for Precast Reinforced Concrete Manholes Sections
	2) 2) ASTM C857: Standard Practice for Minimum Structural Design Loading for Underground Precast Utility Structures
	3) 3) ASTM C858: Standard Specification for Underground Precast Concrete Utility Structures
	4) 4) ASTM C891: Standard Practice for Installation of Underground Precast Concrete Utility Structures
	5) 5) ASTM C1037: Standard Practice for Inspection of Underground Precast Concrete Utility Structures
	6) 6) ASTM D1751: Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types)


	4. Trenching and Backfill:
	a. ASTM D1557: Test Method for Laboratory Compaction Characteristics Using Modified Effort



	1.04 Definitions
	A. Aggregate: Mineral materials such as sand or stone used in making concrete
	B. Backfill: Earth material used specifically for filling and grading excavations back to a finished state.  Backfill is placed on top of the bedding surrounding encased ductbanks and direct-buried conduits.
	C. Base: Earth material used specifically to level and grade an excavation’s subgrade for the subsequent placement of encased ductbanks, direct-buried conduit, maintenance holes and handholes.  Base material is placed on top of the subgrade and beneat...
	D. Bedding: Earth material used specifically for filling excavations.  Bedding is placed around encased ductbank, conduits, maintenance holes or handholes.  Bedding is placed on top of the base and beneath the backfill.
	E. Fill: The collective term for base, bedding, and backfill.
	F. Handhole (HH):  A structure similar to a small maintenance hole through which cable can be pulled, but not large enough for a person to fully enter to perform work.
	G. Maintenance Hole or Manhole (MH): A vault located in the ground or earth as part of an underground conduit system and used to facilitate placing, connectorization, and maintenance of cables as well as the placing of associated equipment, in which i...
	H. RNC: Rigid Non-Metallic Conduit (PVC)

	1.05 System description
	A. Furnish, install, and place into satisfactory and successful operation all materials, devices, and necessary appurtenances to provide a complete Outside Plant pathway system as hereinafter specified and/or shown on the Contract Documents.  The Path...
	B. The work shall include materials, equipment and apparatus not specifically mentioned herein or noted on the plans but which are necessary to make a complete working ANSI/TIA/EIA and ISO/IEC compliant pathway system.

	1.06 Submittal information
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Provide product data submittals for all products at the same time.
	1. Submit a letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  The letter shall also state that the Contractor has reviewed the specified items and agrees that t...
	2. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit standard manufacturer's cut sheets or other descriptive information, along with a written description detailing the reason for the substitu...
	3. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...

	B. Quality Assurance/Control Submittals: Provide submittal information for review as follows:
	1. Submit a copy of the delivery receipt for each concrete delivery.   Include date, strength ordered, and location used.

	C. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to the Designer in the telecommunications-specific O&M ...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of drawings, specifications and spreadsheets, including maintenance hole/handhole butterfly dr...
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.



	1.07 Sequencing
	1.08 Contractor Warranty:
	A. Provide a Contractor-endorsed two-year service warranty against defects in materials and workmanship.
	1. Provide labor attributable to the fulfillment of this warranty at no cost to the Owner.
	a. The Contractor Warranty period shall commence upon Owner acceptance of the work.




	PART 2 -  Products
	2.01 General
	A. Materials shall consist of fill, topsoil, concrete formwork, concrete, raceway, maintenance holes, handholes and other incidentals and accessories as required.

	2.02 base, bedding and backfill
	A. Use of on-site soils for base, bedding, and backfill is not acceptable.
	B. Base: Readily compactable and meet the following gradation requirements.
	1. For Maintenance Holes and Handholes (provide gravel):
	2. For Trenches (provide sand):

	C. Bedding: Same as Base - For Trenches, above.
	D. Backfill:
	1. For Maintenance Holes and Handholes - Same as Base - For Maintenance Holes and Handholes, above.
	2. For Trenches


	2.03 Cast-In-place Concrete
	A. Formwork:
	1. Forms: Metal or plywood in good condition
	a. Form Release Agent: Burke Form Coating (or equal)

	2. Gypsum board

	B. Reinforcement:
	1. Reinforcing Steel: ASTM A615, Grade 40. Uncoated, free from rust, dirt, and loose scale.
	2. Tie Wire: 18 gauge 40 or heavier black annealed wire.
	3. Embedded Anchor Bolts: Mild galvanized steel, cold bent.

	C. Concrete:
	1. Cement: Different types of cement, including the same type of cement provided by more than one manufacturer, are not acceptable: Cement shall conform to:
	a. ASTM C150-7, type 1.
	b. 2500 psi. minimum compressive at 28 days per ASTM C39.
	c. 4 inches maximum slump per ASTM C-143.

	2. Aggregate:
	a. Course: ASTM C33-71 with a maximum size of 1-¼”.
	b. Fine: ASTM C33-71.

	3. Water: Fresh, clean, potable and not detrimental to concrete.
	4. Admixtures:
	a. Air Entrainment: Conform to ASTM C260 and ASTM C173 or C231 with 5% to 7% air entrainment.
	b. Other: Not allowed without prior approval from the Designer.

	5. Curing Compound: Conform to ASTM C309.  Free from petroleum resins or waxes.  Formulated for sealing, surface hardening, and curing concrete.


	2.04 conduit and DUCTBANKS
	A. Conduit
	1. Rigid Non-Metallic Conduit (RNC):
	a. UL listed, NEMA TC2 and TC6 Schedule 40 or 80 rigid polyvinyl chloride (PVC) approved for burial with concrete encasement.
	b. Fittings: NEMA TC3 and TC9, matched to conduit and material.

	2. Fittings:
	a. Sweeps:  Factory manufactured with a single arc of not less than a 15 foot radius.
	b. End Caps (Plugs): Pre-manufactured and water-tight.  Tape is not an acceptable end cap or cover.

	3. Pull Ropes: ¼ inch polypropylene with a minimum tensile strength of 200 pounds.

	B. Ductbanks:
	1. Conduit Spacers/Supports: High-density plastic interlocking spacers/supports.
	2. Warning Tape: Not less than 6” wide by 4 mils thick metallic warning tape, red in color and printed with the words “Caution Communications line buried below”.
	3. Grounding/Bonding:  #2 bare copper ground


	2.05 underground spaces
	A. General:  Underground spaces include Maintenance Holes (MH) and Handholes (HH).  Incidental and miscellaneous equipment supplied with a MH or HH shall be supplied by the same manufacturer.
	B. Maintenance Holes: If precast, conform to ASTM C478 and other ASTM standards and specifications as listed in REFERENCES above.  If cast-in-place, reference appropriate Sections.  Complete with concrete floors, lockable covers, permanently installed...
	1. Precast
	a. Utility Vault Company: 4484-TA   6’-0” W x 6’-0” L x 7’-2” H (interior dimensions).  Complete with Alternate Top Section 4484-T42E, Center Section 4484-MT, Base Section 4484-BT, and section gaskets.  Equipped with (3) galvanized “C” imbedded channe...
	b. Or equivalent

	2. Cast in place:
	a. Re-bar reinforced concrete rated at 4000 psi at 28 days

	3. Sizes and Types:
	a. 6’-0” W x 6’-0” L x 7’-0” H (interior dimensions) minimum.  Complete with necessary alternate top sections, center sections, base sections, and section gaskets.  Equipped with (3) galvanized “C” imbedded channels per longitudinal side.  Manufacture...

	4. Covers and Frames:  Covers shall be circular cast ductile iron, shall be engraved with 1/8” high letters stating “COMMUNICATIONS”, and shall conform to AASHTO H20 loading if located in a roadway and to AASHTO H10 loading otherwise.  Cover frames sh...
	a. 30” Diameter Casting with standard hight Frame

	5. Racking and Hardware: Galvanized.
	6. Risers:
	a. 4 inch high:  Utility Vault Company No. 4204 (or equivalent)
	b. 6 inch high:  Utility Vault Company No. 4206 (or equivalent)
	c. 12 inch high:  Utility Vault Company No. 4212 (or equivalent)


	C. Handholes:  Precast, conform to ASTM C478 and other ASTM standards and specifications as listed in REFERENCES above.  Complete with concrete floors, lockable covers, pulling eyes, and 12” diameter closed sumps.
	1. Sizes and Types:
	a. Utility Vault Company: 444-LA   4’-0” W x 4’-0” L x 4’-0” H (exterior dimensions).  Complete with Cover Section 44-332P, Base Section 444-BL, and section gaskets.  Equipped with one (1) galvanized “C” channel per longitudinal side and one (1) galva...
	b. Utility Vault Company: 504-LA   4’-8” W x 4’-8” L x 4’-0” H (exterior dimensions).  Complete with Cover Section 55-332P, Base Section 504-BL, and section gaskets.  Equipped with one (1) galvanized “C” channel per longitudinal side and one (1) galva...
	c. Utility Vault Company: 25-TA   2’-3” W x 5’-2.5” L x 2’-7.5” H (exterior dimensions).  Complete with Cover Section 38/25-T, Base Section 25-T, and section gaskets.  Equipped with one (1) galvanized “C” channel per longitudinal side and one (1) pull...
	d. Or equivalent

	2. Covers:  Rectangular diamondplate covers, equipped with a self latching stainless steel slam lock, recessed lift inserts, lock down bolts, shall be labeled with 1/8” high letters stating “COMMUNICATIONS”.  Shall conform to AASHTO H20 loading if loc...
	3. Racking and Hardware:  Galvanized

	D. Grounding:
	1. ¾” x 10’ copperclad steel ground rods
	2. #4/0 pigtail for connection to interior ground conductors.


	2.06 Firestopping material:
	A. Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the actual field conditions.

	2.07 Labels:
	A. As recommended in ANSI/TIA/EIA 606. Permanent (i.e. not subject to fading or erasure), permanently affixed, typed, and created by a hand-carried label maker or an approved equivalent software-based label making system.  Handwritten labels are not a...
	1. Hand-carried label maker:
	a. Brady: ID Pro Plus (or approved equal).

	2. Labels:
	a. Brady:  Bradymaker Wire Marking Labels WML-511-292 (or approved equal)



	2.08 Landscaping:
	A. Topsoil: Imported from off construction site.


	PART 3 -   Execution
	3.01 General
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA.  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringent...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	F. Remove surplus material and debris from the job site and dispose of legally.

	3.02 Excavating, Trenching and fill
	A. Excavation:
	1. Do not excavate when the outside temperature is less than 35  F or when there is standing water or snow on the subgrade.
	2. Where crossing of concrete or asphalt is required, saw cut and remove surface material prior to excavating.  Remove concrete in complete sections from control joint to control joint regardless of the width of the excavation.  Restore concrete and a...
	3. If an adjacent structure may be compromised or damaged by excavation work, underpin the structure as required.  If the structural integrity is in question, obtain an evaluation and recommendation from a registered structural Designer employed by th...
	4. Maintain adequate separation between the excavation and adjacent underground utilities.  Locate excavations such that ductbanks, maintenance holes, and handholes have a minimum separation of twelve (12) inches between the ductbank and/or MH/HH and ...
	5. Protect excavations at the end of the work shift.  Cover with steel sheets and barricade prior to leaving the job site, in accordance with all applicable rules, regulations, building codes, and ordinances.
	6. Install, operate and maintain pump or dewatering equipment as necessary to prevent water from accumulating in the excavation.
	7. Excavation Depth/Width
	a. For MH/HH: Excavate to a sufficient depth to cover the overall assembled height of the vault plus the added height of risers, covers and bedding material consisting of a minimum 6”-12” of base.  Excavate to a sufficient width to provide a minimum o...
	b. For trenches: Excavate to a sufficient depth to provide a minimum of 30” cover over the conduit or ductbank formation and to allow for the proper alignment of conduits into the MH/HH.  Excavate to a sufficient width to provide a minimum of 6” to ea...

	8. Over-excavate, fill, and compact any soft spots in the subgrade.
	9. Run trench excavation true and as straight as possible.  Clear trenches of stones and soft spots.
	10. Slope trench grade to fall 3” per 100 feet in general and ¼” per foot where possible.
	a. Slope trench toward lower MH/HH or from high points toward MH/HH at both ends.
	b. Slope trench away from building entrances.


	B. Fill:
	1. Drain and/or pump groundwater and surface water from the recipient area prior to the placement of fill.
	2. Do not place frozen fill.
	3. Base:
	a. Scarify and moisture-condition the subgrade bed to receive fill prior to placing materials.
	b. Moisture-condition base material to within three (3) percent of optimum moisture content and place in loose, horizontal layers.
	c. Level the subgrade bed using sand for trenches and gravel for MH/HH as necessary to form an even base.

	4. Bedding: Do not exceed 4” depth of bedding lifts/layers before compacting
	5. Backfill: Do not exceed 6” depth of backfill lifts/layers before compacting.
	6. Compaction:  Compact using a vibratory plate or roller or other mechanical device. Compaction through jetting and/or pounding is not acceptable.  Compact per APWA Standard Specification Paragraph 7-10.3 (11).
	a. Bedding: Compact material to a dense state equaling at least 95% of the maximum dry density per ASTM D1557.
	b. Backfill:  Compact material up to two (2) feet below the finished grade with a minimum relative compaction of 90% of the maximum dry density per ASTM D1557.  Compact material from two (2) feet below the finished grade up to the finished grade with ...


	C. Waste Disposal: Remove excavation materials and other construction debris from the site in a timely manner and dispose of legally.

	3.03 Cast-in-Place Concrete
	A. Construct concrete in accordance with the applicable portions of the specifications, standards, codes and regulations (latest editions and/or amendments) listed in Section 1, References.
	B. Formwork:
	1. Construction:
	a. Forms: Use the most advantageous panel sizes and panel joint locations.  Neat patches and minor surface imperfections will be permitted.  Form surfaces in true planes within ¼” in 10 feet.  Clean forms and remove debris prior to pouring concrete.  ...
	1) 1) Gypsum board shall not be used for forms except to form concrete encased ductbank.

	b. Reinforcement:  Construct reinforcement in accordance with ACI SP-6.  Weld reinforcement in accordance with ANSI/AWS D1.4 or ANSI/AWS D12.1.  Accurately position, support, and secure reinforcement against displacement.  Support reinforcement by met...
	c. Where metal or plywood forms are used, coat the forms with a form release agent prior to placement of concrete.  Coat faces and edges of forms applied at a rate of 500 to 550 square feet per unit.
	d. Curved Surfaces:  Use only curved forms for constructing curved structures and surfaces.

	2. Slope:  For flatwork, construct forms with 1% side slope to both south and east sides.
	3. Joints:
	a. Control:  Build into form.
	b. Expansion:  Build expansion joints into form, premolded ½” thick, and conforming to ASTM D1751. Seal the top ½” of expansion joints with an approved joint sealer.

	4. Removal: Remove forms after concrete has cured (see Curing below) for 7 days or after concrete has attained a compressive strength of 4000 psi.
	a. Where gypsum board forms are used to form concrete encased ductbank they can be left in place and backfilled after the specified curing period.


	C. Concrete:
	1. Transport: Comply with ACI 304.  Transport concrete from the mixer to the construction location via methods preventing separation of materials.
	2. Application:
	a. Prior to placement, inspect and complete formwork construction, reinforcement, and items to be embedded or cast-in.
	b. Deposit concrete in forms in layers not deeper than 24” and in a manner to avoid inclined construction joints.  Where placement consists of several layers, place each layer on the preceding layer while the preceding layer is still plastic.  Cold jo...
	c. Deposit concrete in a plastic condition and uniformly work around reinforcements.
	d. Consolidate concrete using internal machine vibration (stinger) during pouring.
	e. Once concrete work has commenced, work continuously until the work segment and/or section has been completed.
	f. Cold Weather:  Protect concrete from damage caused by frost, freezing, or low temperatures in compliance with ACI 306R.  When temperature is below 40  F, heat water and aggregates before mixing to obtain a concrete mixture of not less than 50  F an...
	g. Hot Weather:  Protect concrete from damage caused by hot weather in compliance with ACI 305R.  When temperature is above 90  F chill water before mixing to obtain a concrete mixture of not more than 90  F.  Cover reinforcing steel with water-soaked...

	3. Curing:
	a. Curing method and rate of application shall be according to manufacturer’s recommendations.
	b. Protect concrete from premature drying, rain, excessive temperatures, and mechanical injury during the curing period.
	c. Cure concrete for 7 days in accordance with ACI 301 and keep continuously moist during this time.  Maintain concrete temperature between 50  and 90  F during the curing period.
	d. Provide curing and sealing compound to exposed slabs, sidewalks, curbs, etc. as soon as final finishing operations are complete (within 2 hours).  Re-coat areas subjected to heavy rainfall within 3 hours of the initial application.

	4. Finish:
	a. Consolidate, level and screen surfaces for evenness and uniformity.  Remove excess concrete.  Fill low spots. Float the surface after water sheen has disappeared from surface.
	b. Finish flatwork with a special tool to match patterned finish of adjacent existing concrete.
	c. Tool edges, control, and expansion joints to make finish work straight and even.

	5. Ductbanks:
	a. Reinforce ductbanks along full length with formed sides. Install reinforcement at each corner of the conduit spacers/supports.
	b. Do not pour concrete against trench walls.  Consolidate concrete during placement using an internal concrete vibrator.
	c. Provide each MH/HH penetration with reinforcing bars tied to MH/HH reinforcement. Dowel reinforcement in foundation wall of building penetrations.
	d. Secure conduit spacers/supports and reinforcing to prevent movement during concrete placement.  Use stakes and/or tie wire to minimize floating and spreading.

	6. Protection for exposed concrete:  Cover exposed concrete (i.e. sidewalk, driveway, etc.) with plywood, weighted with concrete blocks or similar heavy object in order to prevent surface damage.
	7. Bond and ground reinforcement bars to the nearest approved ground.


	3.04 conduits and DUCTBANKS
	A. Conduits:
	1. Outdoor underground: Provide RNC Schedule 40 (Type 1), concrete encased.
	2. Outdoor exposed: Provide RGC.
	3. Sweeps:
	a. Shallow curves comprised of continuous lengths of individual straight RNC conduit are permissible with a minimum sweep radius of 40 feet.
	b. Where the conduit sweep radius is less than 40 feet, sweeps shall be factory-manufactured bends with a minimum of 48 inch radius.  Bending conduit in the field using manual or mechanical methods is not acceptable.
	c. Do not exceed 90 degrees for an individual sweep.
	d. Where unique construction requirements for bend radius or arc length do not permit the use of factory-manufactured sweeps, sweeps shall be field-manufactured using factory-recommended equipment.  The internal diameter of the sweep shall not be chan...
	e. A conduit section shall have not more than the equivalent of two 90-degree sweeps (a total of 180 degrees) between pull points. The 180-degree maximum shall include kicks and offsets.  Where it is not possible to construct a section of conduit with...
	f. Two 90-degree sweeps separated by less than 10 feet is not permissible.
	g. Construct sweeps for conduits within a common ductbank parallel, measured from the same center-point.
	h. Do not install LB’s, condulets, or 90 degree electrical elbows.

	4. Fittings:
	a. Cut conduit ends square and ream to remove burrs and sharp ends.  Extend conduits the maximum distance into fittings, couplings, and/or connectors.  Tighten fittings securely and seal watertight (see below).
	b. End Caps (Plugs): Provide end caps on conduit ends throughout construction to prevent the intrusion of water or debris.  Install end caps on conduit that is not directly being worked on during the work day and on conduits at night.  Leave end caps ...
	c. End Bells: Provide end bells for terminating conduit in maintenance holes and handholes.  Install protective end bells on conduits flush with MH/HH walls.  Do not use TERM-A-DUCT.

	5. Sealing: Apply a solvent-type cement (for RNC) to make conduit connections waterproof.  Seal and grout conduit terminations in maintenance holes and handholes to ensure that voids in the joints are filled.  Seal conduit terminations in buildings un...
	6. Cleaning: After installation, and within five days prior to releasing conduit for cabling installation, clean each conduit with a wire brush and swab.  Clean each conduit a minimum of two times in the same direction and swab with clean rags until t...
	7. Test Mandrels:  Prove out each conduit with a minimum 16 inch long test mandrel that is ¼ inch smaller than the inside diameter of the conduit. Pull the test mandrel after backfilling but prior to the replacement of landscaping.  Repair or replace ...
	8. Conduit Entrances:
	a. MH/HH:  Conduit entrances at opposite ends of a maintenance hole or handhole shall be at the same level and in the same position with respect to the side walls. Ensure that each conduit leaving a MH/HH in any position enters the next MH/HH in the s...
	b. Buildings:  Terminate conduits a minimum of 6-inches above the finished floor.

	9. Length:  Unless otherwise shown on the Drawings, do not exceed 400 feet of ductbank between pulling points.  Contact the Designer prior to proceeding if a ductbank section will exceed 400 feet.
	10. Pull Ropes: Install in each conduit immediately after the conduit has been cleaned and mandreled.  Leave a minimum of 10 feet looped and tied off at each end of the conduit.
	11. Protection: Insure that after installation the conduit coatings and finishes are without damage.  Repair any Rigid Non-metallic Conduit damage with matching touchup coating recommended by the manufacturer.

	B. Ductbanks:
	1. Unless otherwise noted on the Contract Documents or required for sweep radius, construct ductbanks in a concrete encasement.  Use concrete encased RNC (see CAST-IN-PLACE CONCRETE, above).
	2. Encased in Concrete:
	a. See CAST-IN-PLACE CONCRETE, above.

	3. Conduit Spacers/Supports:  Place supports on eight (8) foot centers if encased in concrete and five (5) foot centers otherwise. Interlock spacers horizontally only.  Stagger spacers encased in concrete at least six (6) inches vertically.
	4. Warning Tape: Install metallic warning tape half the distance between the top of the ductbank and finished grade.
	5. Grounding/Bonding:  Install ground wire along length of ductbank.  Bond to grounding electrodes of MH/HH and to building service grounds.
	6. Slope ductbank grade to fall 3 inches per 100 feet in general and ¼” per foot where possible.
	a. Slope ductbank toward lower MH/HH or from high points toward MH/HH at both ends.
	b. Slope ductbank away from building entrances.



	3.05 underground spaces
	A. Provide maintenance holes and handholes in the sizes and locations shown on the Drawings.
	B. Precast maintenance holes and handholes shall be free from damaged joint surfaces, cracks, or other damage that would permit infiltration.  Repair of defects is not acceptable.  MH/HH and incidental and miscellaneous equipment (such as cable rackin...
	C. Install MH/HH according to manufacturer’s instructions.
	D. Covers and Frames: Provide 30” wide x 10” high circular frames/covers and provide with minimum 4” and maximum 12” high circular maintenance hole entrance riser sections as required.  Use the riser sections to maintain the top of the cover 1” above ...
	E. Setting and Placement: Remove water from excavation and properly install bedding material prior to setting the MH/HH.  Clean MH/HH section seal surfaces so that they are free from dirt or other material.
	1. Set MH/HH in place by lowering each section into the excavation, ensuring that the section is level, plumb, and firmly positioned, and ensuring that the section gasket/seal is properly installed and watertight prior to setting the next section.
	2. Carefully set the MH/HH to ensure that the rim or lid elevation is set one inch above finished grade.  For vaults located in paved areas, taper pavement up to the MH/HH rim.

	F. Knockouts: Open conduit entry knockouts with care preserving the TERM-A-DUCT sidewalls.   Glue conduits entering the vault to the opened TERM-A-DUCTs with PVC cement.  Preserve intact the conduit entry knockouts that are not intended for current us...
	G. Grouting: Apply grout in a manner to insure filling of voids in the joints being sealed.  Apply grouting to conduit entrances, risers, and covers in addition to any other voids.
	H. Racking and Hardware: Install racking and hardware and incidental materials. Provide three (3) cable racks per longitudinal side (six (6) racks total) per maintenance hole.  Provide eight (8) 7-½” cable support arms per manhole.  Provide additional...
	I. Risers: Provide riser sections that are a minimum of 4” high and a maximum 12” high, sized for the MH entrance. Provide riser sections in quantities sufficient to meet the minimum and maximum height requirements discussed above.
	J. Grounding/Bonding:  Provide a minimum of one ¾” x 10’ copperclad steel ground rods, and one #4/0 pigtail for connection to interior ground conductors.  Bond metallic hardware in the vault to the pre-cast bonding tabs.  Bond the bonding tabs to the ...
	K. Cleaning:  Clean and dry the MH/HH after construction activity is complete and prior to releasing the MH/HH to the Owner for the Owner’s use.



	DIV 27 15 00  Inside Plant Structured Cabling System for Non-Residential Buildings
	PART 1 -  General
	1.01 ReLATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to the work of this section.

	1.02 Summary
	A. Provide all materials and labor for the installation of an inside plant telecommunication system.  This section includes Inside Plant Communications cabling, termination, and administration equipment and installation requirements for the specified ...
	B. This document describes the products and execution requirements relating to furnishing and installing Telecommunications Cabling at the new or remodeled residential buildings for Mason.  Backbone and horizontal cabling of both copper and fiber, and...
	C. The Horizontal (station outlet) Cabling System shall consist of a minimum of three, Enhanced Category 6 4-pair Unshielded Twisted Pair (UTP) Copper.  Some locations will also have one coaxial cable (Quad Jack) added to the station outlet.  The cabl...
	D. Wireless Access points shall consist of a minimum of two Enhanced Category 6 4-pair Unshielded Twisted Pair (UTP) Copper Cables.
	E. Wall phones shall consist of one Enhanced Category 6 4-pair Unshielded Twisted Pair (UTP) Copper Cable.
	F. Elevator and Fire alarm panels each shall have one Enhanced Category 6 4-pair Unshielded Twisted Pair (UTP) Copper Cable per phone number required.
	G. Product specifications, general design considerations, and installation guidelines are provided in this document. If the bid documents are in conflict, this specification shall take precedence.  The successful vendor shall meet or exceed all requir...
	H. Related sections include but are not necessarily limited to the following:
	1. Division 07 Section — "Firestopping"
	2. Division 01 Section — "Cutting and Patching"
	3. Division 26 Section — "Basic Electrical Materials and Methods"
	4. Division 27 Section — "Conduit and Backboxes for Communications Systems"
	5. Division 27 Section — "Grounding for Communications Systems"
	6. Division 27 Section — "Underground Ducts and Raceways for Communications Systems"

	I. Products furnished (but not installed) under this section:
	1. Clarity Modular Category 6 Patch Cords
	a. The following lengths shall be furnished in yellow.
	1) 3, 5, 7 and 9 feet lengths.

	b. The following shall be furnished in blue.
	1) 3, 5, 7 and 9 feet lengths

	c. The following shall be furnished in orange.
	1) 3, 5, 7 and 9 feet lengths




	1.03 References
	A. General:
	1. National Electrical Code (NEC)
	2. National Electrical Safety Code (NESC)
	3. Occupational Safety and Health Act (OSHA)

	B. Communications:
	1. ANSI/TIA/EIA - 455: Fiber Optic Test Standards
	2. ANSI/TIA/EIA - 526: Optical Fiber Systems Test Procedures
	3. ANSI/TIA/EIA - 568-B: Commercial Building Telecommunications Cabling Standard
	4. ANSI/TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	5. ANSI/TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	6. ANSI/TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	7. ANSI/TIA/EIA -TSB67: Transmission Performance Specifications for Field Testing of Unshielded Twisted Pair Cabling Systems
	8. ANSI/TIA/EIA -TSB75: Additional Horizontal Cabling Practices for Open Offices
	9. NECA/FOA 301-1997: Standard for Installing and Testing Fiber Optic Cables
	10. NECA/BICSI 568-2001: Standard for Installing Commercial Building Telecommunications Systems
	11. IEEE 802.3 (series): Local Area Network Ethernet Standard, including the IEEE 802.3z Gigabit Ethernet Standard
	12. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	13. BICSI: BICSI Telecommunications Cabling Installation Manual
	14. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)

	C. If this document and any of the documents listed above are in conflict, then the more stringent requirement shall apply.  All documents listed are believed to be the most current releases of the documents.  The Contractor has the responsibility to ...

	1.04 Definitions
	A.  “SCS” shall mean Structured Cabling System.  The SCS is defined as all required equipment and materials including (but not limited to) ANSI/TIA/EIA 568-B and ISO/IEC 11801 compliant copper station cable (Category 3, Category 5E, Category 6, etc.) ...
	B. “TMGB” shall mean Telecommunications Main Grounding Busbar.  There is typically one TMGB per building, located in the main telecommunications room.  This busbar is directly bonded to the electrical service ground.
	C. “TGB” shall mean Telecommunications Grounding Busbar.  There is typically one TGB per telecommunications room.  The TGB is connected both to the TMGB and to building structural steel or other permanent metallic systems.
	D. “TBB” shall mean Telecommunications Bonding Backbone.  The TBB is a conductor used to connect TMGBs to TGBs.
	E. “UTP” shall mean Unshielded Twisted Pair cable.
	F. “MTS” or “MDF” shall mean the Main Distribution Frame (Room). The MDF is the entrance facility where the Outside Plant connects to the Riser cables from the IDFs (TRs).
	G. “TR” or “IDF” shall mean Intermediate Distribution Frame.  The IDFs are the floor level rooms where horizontal cable terminates.

	1.05 System description
	A. Furnish, install, test and place into satisfactory and successful operation all equipment, materials, devices, and necessary appurtenances to provide a complete  ANSI/TIA/EIA, NECA/NEIS and lSO/IEC compliant communications Structured Cabling System...
	B. The work shall include all materials, equipment and apparatus not specifically mentioned herein or noted on the plans but which are necessary to make a complete working ANSI/TIA/EIA and ISO/IEC compliant SCS.
	C. Telecommunication Rooms (IDFs)
	1. Telecommunication Rooms (IDFs) shall be stacked on adjacent floors on all levels.  See diagram below.
	2. Buildings with more than 6 IDF’s should have a separate MDF room.
	a. The MDF will act as a transition point between OSP (outside plant) and interior cabling.
	b. The MDF should be located on the same floor that the OSP ductbank enters the building.
	c. The MDF must be within 50 feet of where the OSP ductbank enters the building.
	d. All remaining items in this section also apply to the MDF with the exception of 3 (size) and 6 (power).
	e. Power for the MDF shall be (2) L6-30R outlets.
	f. The MDF room size should be at least 10 feet by 10 feet.

	3. Size requirements for IDF’s are based on distributing telecommunications service to one individual work area per 100 sq. ft. of occupied floor space.  Minimum telecommunications room sizes are shown in the table below:
	a. Multiple IDFs may be required to ensure that no horizontal cable length exceeds 90 meters (295 ft.).

	4. All walls of each Telecommunications Room to be lined with ¾ inch fire retardant plywood.
	5. All Telecommunications Rooms, at a minimum, will have the following electrical outlets: two duplex electrical outlets on the walls and 2 network equipment outlets as specified in 1.5 C 5, the exact locations to be determined at a later date.  All e...
	6. As initial design guidelines, Telecommunication Rooms that terminate less than 100 outlet locations will have (2) L5-30R outlets and a heat load of 3500 BTU/HR.  Telecommunications Rooms that terminate more than 100 outlet locations will have (2) L...
	7. There shall be no exposed pipes in the Telecommunications Rooms, and they shall not be shared with unrelated utilities (i.e. Security, Building Automation, etc…).
	8. Floors shall be VCT tile or sealed concrete, carpet is prohibited.  The rated distribution floor loading should be greater than 250 psf.  The rated concentrated floor loading should be greater than 1000 lbs.
	9. Telecommunications Rooms will not have a suspended ceiling. The recommended minimum ceiling height is 8’ 6”.
	10. Lighting requirements shall be a minimum of 50 lumens at 3’ AFF. The location of lighting should coordinate closely with rack placement and should be powered by a panel not in the Telecommunications Room. Emergency lighting is recommended.
	11. Telecommunications rooms shall not have door sills or center posts.  The door shall be 7’H x 3’W.  The locks on the doors shall be “store room function”.
	12. Typical Copper and Fiber Riser diagram is shown below.


	1.06 Submittal Information
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Combine product submittals for all products and submit together as a single submittal.
	1. Submit a cover letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  State in the letter that the Contractor has reviewed the specified items and agrees that the...
	2. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...
	a. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit a written description detailing the reason for the substitution, along with standard manufacturer's cut sheets or other descriptive informa...


	B. The telecommunications contractor shall receive approval from an authorized Mason ITU/NET member on all substitutions of material.  No substituted materials shall be installed except by written approval from Mason ITU/ NET.
	C. Substitutions
	1. Any items proposed as substitutions for the above equipment must meet the following four (4) point test for equivalence:
	a. The item must meet or exceed all electrical specifications for the specified item,
	b. The item must be ‘replaceable component compatible’ with the specified item,
	c. The item must be similar in shape, size, color and detail as to be indistinguishable to the casual observer, when replacing the specified item.
	d. The item must provide equivalent or superior warranty to the specified item as installed.

	2. Any item that appears to pass all four (4) of the above tests can then be submitted for final determination of ‘equivalence’.
	3. GMU NET holds final determination of compliance with the above points.

	D. Work shall not proceed without the Owner's approval of the submitted items.
	E. Quality Control Submittals: Provide submittal information for review as follows:
	1. Prior to bidding, in accordance with the QUALITY ASSURANCE requirements below, submit the following contractor-qualifications documentation:
	a. Documentation from the SCS manufacturers demonstrating that the Contractor is trained and certified by the Manufacturers to install, test, and maintain the SCS and is certified by the SCS Manufacturers to provide the SCS a 25 year Manufacturer’s Wa...
	1) NetClear Warranty in accordance with the Certified Ortronics and Berk-Tek OASIS program.(for copper and fiber).

	b. Documentation indicating that the Contractor will have only manufacturer-trained and manufacturer-certified employees perform installation, testing, and firestopping work, as detailed below.
	1) A list of the personnel who will be assigned to the project, the type of work they will be performing, and copies of the manufacturers’ training certifications for each.  If personnel changes are made during the project, submit the above informatio...

	c. Documentation demonstrating that the Contractor employs a minimum of one Registered Communications Distribution Designer (RCDD) certified by and in current good standing with BICSI.  The document shall declare that the RCDD is a direct full time em...
	d. List of references for no less than five similar projects (in terms of size and construction cost) performed by the Contractor under the Contractor’s current business name within the past three years.  Detail the following for each project:
	1) Project name and location
	2) Construction cost
	3) A brief description of the project, the components involved, and the SCS manufacturer used on the project.
	4) Number of station drops
	5) Customer contact names, phone numbers, and addresses


	2. Submit a cable routing and grouping plan as follows:
	a. Where the cable routing and grouping is to be provided as shown on the Contract Documents, do not provide a cable routing and grouping plan. Submit written documentation stating that the cable routing and grouping will be provided as shown on the C...
	b. Where changes in cable routing and grouping are proposed, submit complete floor plan(s) and/or detail drawing(s) showing the proposed routing, raceway sizes and locations, and cabling in a manner equal to that of the Contract Documents.  Ensure tha...

	3. Submit wall field termination block and wire management elevations as follows:
	a. Where wall field termination blocks and wire management are to be provided as shown on the Contract Documents, do not submit elevations. Submit written documentation stating that the wall field termination blocks and wire management will be provide...
	b. Where changes to the wall field termination blocks and wire management are proposed, submit wall field termination block and wire management elevations along with written documentation detailing the reason for the change. The change request must be...

	4. Submit a list of proposed test equipment for use in verifying the installation of the SCS.  Proposed test equipment shall meet the criteria as stated in PART 3 – TESTING.
	a. Submit for each testing device:
	1) Manufacturer and product number
	2) Documentation from the manufacturer showing date and outcome of last re-calibration.  Testing device shall have been re-calibrated within the manufacturer’s recommended calibration period, encompassing the period of time when the testing device wil...
	3) Documentation from the manufacturer showing software revision.  Software revision shall be most current revision available for the device and shall be based upon the most current ANSI/TIA/EIA testing guidelines.

	b. Submit proposed copper and fiber cable test forms (see PART 3 – TESTING for more detail).


	F. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to Mason ITU/NET in the telecommunications-specific O&M...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of changes to Contract Documents such as drawings, specifications and spreadsheets, including ...
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.
	e. Three set of preliminary “as-builts” shall be submitted to Mason ITU/NET 60 days prior to the Mason scheduled move-in date.
	f. Four sets of the final “as-builts” must be given to Mason ITU/NET within 2 weeks of building closeout.



	1.07 Quality assurance
	A. Contractor Qualifications:
	1. Contractor shall be trained and certified by the Manufacturers to install, test, and maintain the SCS and be certified by the SCS Manufacturers to provide the SCS Manufacturers’ Warranties (see PART 1 - WARRANTY).
	2. Contractor’s employees directly involved with the supervision, installation, testing, and certification of the SCS shall be trained and certified by the selected SCS’ manufacturers. Training and certifications by employee type are required as shown...
	a. Supervisors/Project Foremen: All (100%) shall be trained/certified for installation and testing.
	b. Test Technicians: All (100%) shall be trained/certified for installation and testing.
	c. Installation Technicians: Prior to bidding, half (50%) shall be trained/certified for installation.   Upon award of the project, the remaining untrained installation technicians shall be trained and certified by the manufacturer at no cost to the O...
	d. Other personnel:  Personnel not directly responsible for installation supervision, installation, testing or certifying the SCS (i.e. project managers, cleanup crew, etc.) are not required to be manufacturer trained and certified.  Otherwise, person...

	3. Contractor’s employees whose duties include the application of firestopping material shall be trained and certified by the specified firestopping manufacturer. Training and certifications by employee type are required as shown below:
	a. Supervisors/Project Foremen: All (100%) shall be trained/certified for installation.
	b. Firestopping Technician:  All (100%) shall be trained/certified for installation.

	4. Contractor shall employ a minimum of one Registered Communications Distribution Designer (RCDD) certified by and in current good standing with BICSI.  The RCDD shall be a direct full time employee of the Contractor (i.e. an RCDD consultant/sub-cont...
	5. Contractor shall have successfully completed no less than five similar projects (in terms of size and construction cost) under the Contractor’s current business name within the past three years.


	1.08 Sequencing
	A. Provide coordination with the cabling manufacturers to ensure that manufacturers’ inspectors are available to schedule site visits, inspections, and certification of the system.  Provide and coordinate any manufacturer-required modifications and ha...
	B. The Contractor is solely responsible for all costs associated with scheduling the manufacturer inspection, the inspection itself and any manufacturer-required re-inspections, and for any modifications to the installation as required by the manufact...

	1.09 Warranty
	A. Contractor Warranty:
	1. Provide a Contractor-endorsed two-year service warranty against defects in materials and workmanship.
	a. Provide all labor attributable to the fulfillment of this warranty at no additional cost to the Owner.
	1) The Contractor Warranty period shall commence upon Owner acceptance of the work.



	B. SCS Manufacturer Warranties:
	1. Provide SCS Manufacturer extended product, performance, application, and labor warranties that shall warrant all passive components used in the SCS.  Additionally, these warranties shall cover components not manufactured by the SCS Manufacturers, b...
	a. That the products will be free from manufacturing defects in materials and workmanship.
	b. That the cabling products of the installed system shall exceed the specification of ANSI/TIA/EIA 568-B and exceed ISO/IEC 11801 standards.
	c. That the installation shall exceed the specification of ANSI/TIA/EIA 568-B and exceed ISO/IEC 11801 standards.
	d. That the system shall be application independent and shall support both current and future applications that use the ANSI/TIA/EIA 568-B and ISO/IEC 11801 component and link/channel specifications for cabling.

	2. Provide materials and labor attributable to the fulfillment of this warranty at no cost to the Owner.
	3. The SCS Manufacturer Warranties shall be provided by the selected SCS Manufacturers and shall be:
	a. NetClear 25-year System Warranty.
	1) Provide a copy of the warranty registration document to the Owner at the time of submittal to the SCS manufacturer..


	4. The SCS Manufacturer Warranty period shall commence upon a Warranty Certificate being issued by the manufacturer.   The Warranty Certificates shall be issued no later than three months after Owner acceptance of the work.



	PART 2 -  Part 2 – Products
	2.01 General
	A. Mason has standardized on products that support the 25 year NetClear Warranty for all SCS in Mason Facilities
	B. Unless specifically stated as “Or equal”, equivalent items are not acceptable.  Provide items as specified.
	C. Physically verify existing site conditions prior to purchase and delivery of the materials, including but not limited to lengths of conduit and/or pathway to be used for routing backbone cabling.  Pre-cut materials of insufficient length are the so...
	D. SCS components shall be manufactured by the manufacturers listed below. Components shall not be intermixed between different manufacturers unless the manufacturer of the SCS has listed (in writing) another manufacturer’s component as an “Approved A...
	1. Bid only the following SCS Manufacturers and only bid manufacturers for which the Contractor is certified.  The SCS Manufacturers shall be the following. Substitution is not acceptable:
	a. Ortronics and Berk-tek for copper and fiber-related products


	E. All copper and fiber related components shall be part of the same SCS product line – Components shall not be intermixed between manufacturers’ SCS product lines.  The SCS product lines shall be engineered “end-to-end” – the system and all of its co...
	1. The SCS Product Line shall be the following, per manufacturer.  Substitution is not acceptable:
	a. For Enhanced Category 6 Copper Distribution: Berk-Tek LANmark-2000.
	b. For Fiber Distribution: Berk-Tek Premise Distribution w/Armor-Tek.


	F. Racks, rack cable distribution hardware, ladder rack, and other rack and distribution components shall be manufactured by a single manufacturer unless stated otherwise in this Specification or in the Contract Documents. Do not intermix equipment an...
	1. Rack/Distribution Equipment: Ortronics Mighty Mo 6.
	2. Wall-mount Racks and Cabinets:
	a. Ortronics


	G. Provide all incidental and/or miscellaneous hardware not explicitly specified or shown on the Contract Documents that is required for a fully operational, tested, certified and warranted system.

	2.02 Pathways and cable supports
	A. Installation and materials for the raceway and boxes for the SCS shall be as specified under Division 16 Section — “Raceways and Boxes for Communications Circuits” except where noted below.
	B. Surface Raceway: UL listed under Section 5 with fittings including (but not limited to) mounting clips and straps, couplings, internal and external elbows, cover clips, bushings, end fittings, outlet boxes and other incidental and miscellaneous har...
	1. Surface Plastic Raceway (SPR):
	a. Wiremold 2800/2900/5400 w/Category 6 fittings

	2. Surface Metal Raceway (SMR): Wiremold w/Category 6 fittings
	3. Sleeves: EMT conduit, with insulated throat bushings for each end.
	4. Backboards: ¾ inch A-C non-fire-retardant plywood backboards, void free, 2440-mm (8-ft) high unless otherwise noted.
	5. D-Rings:
	a. Metallic:  CPI 10941, 10942, 10943


	C. Cable Supports (J-Hooks, Straps): Complete with incidental materials and assemblies required for mounting.
	1. CADDY CableCat Wide Base Cable Supports (J-Hooks):
	a. CAT12 (up to 16 4-pair/2-strand UTP/fiber cables)
	b. CAT21 (up to 50 4-pair/2-strand UTP/fiber cables)
	c. CAT32 (up to 80 4-pair/2-strand UTP/fiber cables)

	2. CADDY CableCat Adjustable Cable Supports (Straps):
	a. CAT425 (up to 425 4-pair/2-strand UTP/fiber cables)


	D. Ladder Rack: Complete with fittings including (but not limited to) splice kits, cable radius drop, radius bends, protective end caps, retaining posts, support brackets, foot kits, vertical wall brackets, wall angles, grounding hardware and other in...
	1. Unless otherwise indicated, all ladder rack and incidental equipment color shall be:
	a. Black

	2. Ladder rack:
	a. For CPI: Universal Cable Runway 10250-xxx

	3. Horizontal radius bends:
	a. For CPI: Cable Runway E-Bend 10822-xxx

	4. Cable Retaining Posts:
	a. For CPI:  10596-108

	5. Radius Drops:
	a. For CPI:  1210x-xxx

	6. Ladder rack/cable runway Grounding kits:
	a. For CPI: 12061-001


	E. Innerduct: 1 ¼”  Outside Diameter, bright orange in color.
	F. Pull Strings: Plastic or nylon with a minimum test rating of 200 lb.

	2.03 firestopping
	A. Firestopping material: Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the ...
	1. Specified Tech. Inc. (or approved equal).


	2.04 Equipment Racks/ENCLOSURES
	A. Unless otherwise indicated, equipment racks/enclosures and incidental equipment color shall be:
	1. Black

	B. Unless otherwise indicated, equipment rack/enclosure/wall-mounted brackets and incidental materials and equipment shall be provided by the selected Rack/Distribution Equipment manufacturer.  Do not intermix products from different manufacturers.
	C. Free Standing Equipment Racks: EIA-standard 7-foot high x 19-inch wide racks with universal alternating-hole pattern, complete with top angles, self-supporting bases, and mounting holes on both sides of the rails.
	D. Free standing Equipment Rack shall:
	1. Provide the necessary strain relief, bend radius and cable routing for proper installation of high performance cross connect products, meeting all ANSI/TIA/EIA-568-B standards.
	2. Have top cable trough with waterfall and built in patch/horizontal cable distribution separator.
	3. Have EIA hole pattern on front and rear.
	4. Be available with a  6.5”, 10.5”and 16.25” channel depth and four post server racks.
	5. Be available with hook and loop straps for securing bulk cables inside the vertical U-channels.
	6. Assemble as 19” (483 mm) with no additional hardware.
	7. Be available with three styles of vertical patch cord management: interbay with latches, cable management rings, or fingerduct with covers.
	8. Provide floor and ceiling access for cable management and distribution.
	9. Provide pre-drilled base for floor attachment of rack.
	10. Be available in standard color of black.
	11. Be manufactured by an ISO 9001 registered company.

	E. The equipment rack shall provide vertical cable management and support for the patch cords at the front of the rack and wire management, support, and protection for the horizontal cables inside the legs of the rack.  Waterfall cable management shal...
	1. Racks: Floor mounted racks shall be Mighty Mo 6 cable management racks, 10.5” Channel depth, 7 feet tall, 45 rack units, Ortronics P/N OR-MM6710
	2. Vertical Cable Management
	a. Vertical Cable management between every 2 racks shall be Mighty Mo 6 cage with hinged doors, include four spools and 12 bend limiting clips, 10” x 13” x 7’ Ortronics P/N OR-MM6VMD710.
	b. Vertical Cable management for every end rack shall be Mighty Mo 6 cage with hinged doors, include four spools and 12 bend limiting clips, 6” x 8” x 7’, Ortronics P/N OR-MM6VMD706.



	2.05 Grounding and Bonding
	A. As specified under Division 16 Section – “Grounding and Bonding for Telecommunications.”
	B. Refer to ANSI/TIA/EIA-607
	C. Refer to NEC

	2.06 VIdeo Distribution equipment
	A. All video distribution components shall be capable of functioning in a 750mhz sub-split system.
	1. All amplifiers shall be C-Cor Flexmax 900 series.  All amplifiers shall be powered “in-line”.


	2.07 Patch Panels
	A. Fiber Patch Panels: Pre-assembled enclosures with connector panels, blank connector panels (for unused connector panel slots), and strain relief, complete with fiber connectors and fiber optic receptacle adapters and with incidental materials neces...
	1. For Fiber:
	a. IDF Fiber Patch Cabinet: Holds six adapter panels, Front locking door, Holds 36 SC fibers, 3.5” H, 2 rack units P/N Ortronics OR-FC02U-P.
	b. MDF Fiber Patch Cabinet: Holds 12 adapter panels, Front locking door, Holds 72 SC fibers, 5.25” H, 3 RU, Ortronics P/N OR-FC04U-P.
	c. Adapter Panel: 3-SC duplex (6 fibers) single-mode, blue adapters, ceramic alignment sleeves Ortronics P/N OR-OFP-SCD12AC.
	d. Adapter Panel: 3-SC duplex (6 fibers) Multimode, aqua adapter, ceramic alignment sleeves, Ortronics P/N OR-OFP-SCD12LC.

	2. 2. For Copper
	a. a. The Modular Patch Panels shall
	1) meet category 6 component compliance and be verified by a third-party nationally recognized independent testing laboratory
	2) use low emission IDC contacts
	3) use dual reactance technology to enhance the signal-to-noise ratio
	4) require standard termination practices using a 110 impact tool
	5) use a single piece IDC housing designed  to accept larger Category 6 conductors
	6) support both T568B and T568A wiring
	7) include easy to follow wiring labels
	8) include label fields
	9) allow for the use of icons
	10) include full length metal rear cable management
	11) be available in standard or high density
	12) be backward compatible to category 3, and 5
	13) be center tuned to category 6 test specifications
	14) the modular patch panel shall be compliant with the SCS warranty




	2.08 Connectors
	A. Fiber Connectors:
	1. SC OptiMo Field-Installable Pre-Polished Connectors
	a. SC 50/125, 900 Micron Buffer, Pre Polished Connector, Ortronics P/N OR-205KAS9FA-50T.
	b. SC Single-mode, 900 Micron Buffer, Pre Polished Connector   Ortronics P/N OR-205KAS9FA-09.
	c. Substitution of Corning connectors may be made with approval from Ortronics/Berk-Tek.



	2.09 Riser COPPER Termination Blocks
	A. Krone
	1. Series II, 10 Pair blocks, type 105 can


	2.10 Stations
	A. Station cables shall each be terminated at their designated location in the connector types described in the subsections below.  Included are modular telecommunication jacks.  These connector assemblies shall snap into a faceplate.
	B. The station Outlet Assembly shall accommodate:
	1. A minimum of three (3) modular jacks
	2. Additional accommodations for specific locations as noted in the plans for coaxial and/or additional copper cables as necessary
	3. A blank filler will be installed when extra ports are not used.
	4. The same orientation and positioning of jacks and connectors shall be utilized throughout the installation.
	5. Prior to installation, the telecommunications contractor shall submit the proposed configuration for each outlet assembly for review by the Owner.
	6. The modular jack shall incorporate printed label strip for identifying the outlet.  Printed labels shall be permanent and compliant with ANSI/TIA/EIA–606-A standard specifications.  Labels shall be printed using Ortronics label program (LabelMo) or...

	C. Faceplates: The faceplates shall:
	1. be Series II style as appropriate to fit the modular jack used
	2. be UL listed and CSA certified.
	3. be constructed of high impact, ABS plastic UL 94V-0 construction (except where noted otherwise).
	4. be fog white.
	5. be compliant with the above requirements along with the following when incorporating optical fiber:
	a. be a low profile assembly,
	b. incorporate a mechanism for storage of cable and fiber slack needed for termination,
	c. position the fiber optic couplings to face downward or at a downward angle to prevent contamination and,
	d. incorporate a shroud that protects the optical couplings from impact damage.
	1) be available as single-gang or dual-gang.
	2) provide easy access for adds, moves, and changes by front removal of jack modules.
	3) possess recessed designation windows to facilitate labeling and identification.
	4) include a clear plastic cover to protect labels in the designation window.
	5) have mounting screws located under recessed designation windows.
	6) comply with ANSI/TIA/EIA-606-A work area labeling standard.
	7) allow for the UTP modules to be inverted in place for termination purposes.
	8) be manufactured by an ISO 9001 registered company.



	D. Jack Modules
	1. Jacks shall be Series II, 8-position modular jacks and shall be Category 6 performance as defined by the references in this document.  All pair combinations must be considered, with the worst-case measurement being the basis for compliance. Modular...
	2. The modular jack shall use dual reactance modular contact array.
	3. The modular jack shall have low emission IDC contacts.
	4. The modular jack shall use standard termination practice using 110 impact tool
	5. The modular jack shall be backwards compatible to Category 3, and 5.
	6. The modular jack shall be center tuned to category 6 test specifications.
	7. The modular jack shall be designed for the SCS.

	E. Stations to be used for wall-mount telephones:  Brushed stainless steel with stainless steel mounting lugs suitable for supporting wall-mount telephones:
	1. SUTTLE SE-630AD4, or approved equal.

	F. Surface Device Boxes:  Surface mount device boxes shall be:
	1. Wiremold


	2.11 Cable
	A. General: Cables shall be manufactured by the selected SCS Manufacturer.
	B. Copper Cable:
	1. For Horizontal Distribution:
	a. Plenum Enhanced Category 6, 24 AWG, bare copper wire insulated with FEP. Two insulated conductors twisted together to form a pair and four such pairs cabled to form the basic unit jacketed with flame-retardant PVC. Tested at 600 mhz.
	b. Riser Enhanced Category 6, 24 AWG, bare copper wire insulated with polyethylene. Two insulated conductors twisted together to form a pair and four such pairs cabled to form the basic unit jacketed with flame-retardant PVC.  Tested at 600 mhz.
	1) 4-pair, UTP, 24 AWG, with solid copper conductors


	2. For Backbone Distribution:
	a. Copper backbone cable shall be non-shielded 24-AWG solid copper conductors insulated with color coded PVC, shall be UL Verified to TIA/EIA 568-B for Category 3 performance. Cable shall be manufactured the selected SCS Manufacturer:


	C. Coaxial Cable
	1. For station outlets
	a. All runs shall use Quad Shield RG-6 Coaxial cable.

	2. For Intra-Building Distribution
	a. All Riser and Horizontal distribution shall use Commscope QR 540 JCA Coaxial cable

	3. For Inter-Building Backbone
	a. All Outside Plant Coaxial Backbone shall use Commscope QR 860 JCASS Coaxial cable.


	D. Fiber Cable:
	1. For Backbone Distribution:
	a. Each Multimode Fiber shall be/have:
	1) Graded-index optical fiber wave-guide with nominal 50/125(m-core/cladding diameter.
	2) Comply with the latest revision of ANSI/EIA/TIA-4920000.
	3) Attenuation measured in accordance with ANSI/EIA/TIA-455-46, 53 or 61.
	4) Information transmission capacity measured in accordance with ANSI/EIA/TIA-455—204 for overfilled launch.
	5) The measurements performed at 23 degrees C +/- 5 degrees.
	6) Maximum attenuation dB/Km @ 850/1300 nm:  3.5/1.5
	7) Bandwidth: > 1500 MHz-km @ 850nm for overfilled launch,
	8) Bandwidth 500 MHz-km @ 1300nm.
	9) Bandwidth 2000 MHz-km characterized using FOTP 220
	10) Optical Fiber laser optimized and guaranteed for 10 Gigabit Ethernet distances of 300m/300m for 850nm and 1300nm respectively
	11) Optical Fiber laser optimized and guarantee  Gigabit Ethernet distances of 1000m/600m for 850nm and 1300nm respectively

	b. Physical Characteristics:
	1) Shall be rated for environment being distributed.
	2) Shall have 900(m tight-buffered construction
	3) Shall be available with a fiber stand count range from 6 to 144.
	4) Shall have an UL-OFNR/FT4 Flame Rating.
	5) Strength members shall be aramid yarn.
	6) Tight buffered fibers shall be color coded in accordance with EIA/TIA 598 with an overall orange jacket.
	7) Suitable for operation between -20( to 75( C.
	8) Shall comply with ICEA S-83-596
	9) Cables containing Laser Optimized 50/125 µm fibers (Effective Modal Bandwidth equal or greater than 2000 MHz•km at 850 nm) shall have an AQUA jacket

	c. Each Single-mode Fiber shall be:
	1) Class IVa dispersion - unshifted single mode optical fibers with Low Water Peak complying with ANSI/EIA/TIA-492BAAA492CAAB-2000.
	2) The zero dispersion wavelength shall be between 1300 nm and 1320 nm. The ANSI/EIA/TIA-455-168 maximum value of the dispersion slope shall be no greater than 0.090 ps/km-nmP2P. Dispersion measurements shall be made in accordance with ANSI/EIA/TIA-45...
	3) The nominal mode field diameter shall be 9.1 (m with a tolerance of ( 0.4 (m at 1310 nm when measured in accordance with ANSI/EIA/TIA-455-191-B.
	4) Transmission Characteristics:
	5) Maximum cabled attenuation dB/km @ 1310/1550 nm: 1.0/1.0
	6) The cabled cutoff wavelength shall be (1260 nm when measured in accordance with ANSI/EIA/TIA-455-80-C
	7) Distance vs. bandwidth using a Laser transmitter operating at a 1310 nm wavelength

	d. Physical Characteristics:
	1) Shall be rated for environment being distributed.
	2) Shall be available with a fiber strand count range from 6 to 144.
	3) Bundled cable constructions shall have a sub-unit core size of 5.2mm for 12 fibers and 4.5mm for 6 fibers.
	4) Shall have and be marked with an UL-OFNR and OFN FT4 Flame Rating.
	5) Shall comply with Telcordia GR-409.
	6) Shall comply with the requirements of ICEA S-83-596.
	7) Strength members shall be dielectric and may be either FGE/aramid/yarn.
	8) Buffered fibers shall be color coded in accordance with EIA/TIA-598 with an overall yellow jacket.
	9) Shall have a ripcord for overall jacket.
	10) Suitable for operation between -20(C to +75(C
	11) Shall be of an all dielectric design
	12) Cables containing Single-mode shall have a YELLOW jacket
	13) Single-mode shall be tight buffered and manufactured by the selected SCS Manufacturer




	2.12 Cable assemblies (patch cords) and cross-connects
	A. Hook and Loop Cable Managers: Reusable hook and loop (similar to Velcro) style, adjustable tension, roll or spool dispensed
	B. The contractor shall provide factory terminated and tested UTP and optical fiber patch cords and equipment cords for the complete cabling system.  The UTP patch cables shall meet the requirements of ANSI/TIA/EIA-568-B for patch cord testing.
	1. Copper (UTP) patch cords shall:
	a. be a Category 6 Clarity patch cord.
	b. use 8 position connector with impedance matched contacts and designed using dual reactance.
	c. be constructed of 100 ohm, 4 pair, 24 AWG, stranded conductor, unshielded twisted pair copper per the requirements of the ANSI/TIA/EIA-568-B.2 and standard.
	d. meet TIA Category 6 component specifications in ANSI/TIA/EIA-568-B
	1) 100% factory tested to meet Category 6 performance and
	2) ETL or any other nationally recognized 3PrdP party verification

	e. be center tuned to Category 6 performance specifications by using paired bi-level contact array
	f. be capable of universal T568A or T568B wiring schemes.
	g. Modular connector shall maintain the paired construction of the cable to facilitate minimum untwisting of the wires.
	h. have a performance marking indelibly labeled on the jacket (by the manufacturer).
	i. have the ability to accept color-coded labels and icons to comply with ANSI/TIA/EIA-606-A labeling specifications.
	j. have “snagless” protection for the locking tab to prevent snagging and to protect locking tab in tight locations and provide bend relief
	k. be available in three standard colors
	l. be available in 3 foot, 5 foot, 7 foot, 9 foot, and 15 foot standard lengths
	m. be backwards compatible to Category 3, 5 and 5E
	n. be manufactured by an ISO 9001 registered company.
	o. shall be manufactured by the selected SCS Manufacturer

	2. Optical Fiber patch cords shall:
	a. contain two (2) multi-mode optical fibers.
	b. use multi-mode, graded-index fibers with a 850 nm Laser Optimized 50.omicron core.
	c. be capable of transmission at both 850 nm and 1300 nm wavelengths.
	d. include listing of actual loss of patchcord when packaged
	e. be manufactured in standard lengths of 1 m (3.27 ft), 2 m (6.56 ft ), 3 m (9.84 ft), 4 m ( 13.11 ft), 7 m (22.95 ft), and 10 m (32.79 ft), and special ordered in any other lengths.
	f. be manufactured by an ISO 9001 registered company.
	g. be manufactured by the selected SCS Manufacturer


	C. Copper Jumper Wire: Category 5 (for cross connects):

	2.13 Labeling and Administration
	A. Labels:
	1. As recommended in ANSI/TIA/EIA 606.  Permanent (i.e. not subject to fading or erasure), permanently affixed, and created by a hand-carried label maker or a computer/software-based label making system.  Handwritten labels are not acceptable.
	a. For Station Cable:
	1) 1) Brady:  Bradymaker Wire Marking Labels WML-511-292 (or approved equal)

	b. For Backbone Cable:
	1) 1) Panduit Marker Tie (or approved equal)



	B. Hand-carried label maker:
	1. Brady: ID Pro Plus (or approved equal).



	PART 3 -  Execution
	3.01 General
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA .  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringen...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	F. Remove surplus material and debris from the job site and dispose of legally.
	G. Cleaning:  Clean Telecommunication Rooms after installation activities are complete and prior to releasing them to the Owner for the Owner’s use.  This includes all debris, extra material, packaging, and boxes. Wipe down network racks, cabinets, ho...

	3.02 Raceway
	A. Surface Raceway: Provide for all surface mounted stations as shown in the Contract Documents.
	1. Size surface raceway according to the quantity of cable to be routed through it according to ANSI/TIA/EIA 569 cable capacity standards, plus an additional 100% for future expansion. Size fittings/bends to accommodate Category 5/6 and fiber optic be...
	2. Match surface raceway finish as close as possible to the finish of the wall it is to be mounted on but do not paint surface raceway. Surface raceway shall be:
	a. Installed per Article 352 of the NEC.  Surface raceway shall be installed as mechanically and electrically continuous and bonded in accordance with NEC and ANSI/TIA/EIA 607 codes and standards.
	b. Installed according to ANSI/TIA/EIA standards for fiber optic and Category 5/6 bend radii.  Bend points shall have a minimum two inch radius control.
	c. Securely supported using screws or other anchor-type devices (tape or glue is not an acceptable support medium) at intervals not exceeding 5 feet and with no less than two supports per straight raceway section.  Surface raceway shall be supported i...
	d. Completely installed including insulating bushings and inserts where required by manufacturer’s installation requirements.
	e. Installed parallel and perpendicular to surfaces or exposed structural members, and following surface contours where possible.
	f. Close any unused raceway openings.


	B. Backboards:  Provide backboards as shown on Contract Documents.  Backboards shall be capable of supporting attached equipment, and painted with a minimum of two coats (over primer) of fire retardant, non-conductive paint, and one coat of white colo...
	C. Sleeves: Provide sleeves where required for cable pass-thru through building structures and/or fire rated barriers.  Provide roto-hammering or core drilling where required for sleeve installation.  Seal (and if a fire rated barrier, firestop) betwe...
	1. As noted in the Contract Documents.
	2. Where not noted, size sleeves a minimum of 2 inches in diameter or by the type and quantity of cable to be routed through the sleeve per ANSI/TIA/EIA 569 cable capacity standards plus an additional 100% for future expansion - whichever is greater.

	D. D-Rings: Provide D-Rings as necessary to route exposed cables in telecommunications rooms and on backboards and for raceway for routing cable in non-exposed open access environments, and as shown in the Contract Documents.  D-Rings may be affixed t...
	1. Size D-Rings as noted in the Contract Documents.
	2. Where not noted, size D-Rings according to the type and quantity of cable to be routed through the ring per TIA/EIA 569 cable capacity standards, plus an additional 100% for future expansion, but not less than a minimum of 2 inches in diameter.

	E. Cable Supports (J-Hooks, Straps): Provide cable supports for routing cable in non-exposed open access environments as shown in the Contract Documents. Cable supports may be affixed to wall/ceiling structures or other supports, but not attached to a...
	F. Ladder Rack:  Install ladder rack per manufacturer’s instructions with flat (rung) side up.  Provide ladder rack to affix tops of racks to walls, to route cable from walls to racks within telecommunications rooms, and in locations shown in the Cont...
	G. Innerduct: Provide bright orange innerduct as pathway for backbone fiber optic cables (backbone only – not station cables), from backbone fiber patch panels to conduit or plenum entrances, and as shown in the Contract Documents.  Innerduct installe...
	H. Pull Strings: Provide a pull string in existing conduits that are to remain vacant after existing cable is demolished and in existing and new conduits that have new cable installed under this project.

	3.03 firestopping
	A. Only employees trained/certified by the firestopping manufacturer shall apply firestopping materials.
	B. Maintain fire rating of penetrated fire barriers.  Fire stop and seal penetrations made during construction.
	1. Provide firestopping material for through and membrane penetrations of fire-rated barriers.
	2. Install firestops in strict accordance with manufacturer’s detailed installation procedures.
	3. Install firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, manufacturer’s recommendations, local fire and building authorities, and applicable codes and standards referenced in PART 1 – RE...
	4. For demolition work, apply firestopping to open penetrations in fire rated barriers where cable is removed.  Apply firestopping regardless of whether or not the penetrations are used for new cable or left empty after construction is complete.
	5. Firestopping material used to seal open penetrations through which cable passes shall be re-usable/re-enterable.


	3.04 Equipment Racks/ENCLOSURES
	A. Provide EIA racks/cabinets and all associated hardware according to locations, elevations, and plan views as shown in the Contract Documents.  A typical two rack elevation is shown below.
	B. For Floor Mount Racks/Cabinets:
	1. Using ladder rack, horizontally affix the top of a given rack/cabinet to the wall as shown on the Contract Documents. Bolt horizontal ladder rack to rack/cabinet and to walls. Bolt rack/cabinet to floor.

	C. Free Standing Equipment Racks:
	1. Coordinate with Owner to identify desired location for shelf.  Provide shelf, installed per Owner’s direction.
	2. Coordinate with Owner to identify desired location for lockable storage drawer.  Provide drawer, installed per Owner’s direction.


	3.05 Grounding and Bonding
	A. Grounding and bonding work shall comply with the Uniform Building Code, Uniform Fire Code, WAC, National Electrical Code, and UL 467, ANSI/TIA/EIA standards and the references listed in PART 1 – REFERENCES above, as well as local codes which may sp...
	1. Provide a minimum of one wall-mountable telecommunications ground bus bar per telecommunications room and as shown on the Contract Documents.
	2. Grounding conductor shall be installed to bond all non-current carrying metal telecommunications equipment and materials to the nearest TMGB or TGB (as provided under Division 16 Section — “Grounding for Communications Circuits and Raceway”).
	a. Ensure that bonding breaks through paint to bare metallic surface of all painted metallic hardware.
	b. Provide ladder rack grounding kits to bond each section of ladder rack and bond ladder rack to racks/cabinets where ladder racks are connected.

	3. In multi-story buildings, if there is more than (1) IDF per floor, the TGBs must be bonded together at top floor and at every third floor interval per ANSI/TIA/EIA-607.


	3.06 Video distribution
	A. The Video Distribution for the project shall be designed to connect to the existing 750mhz sub-split video plant.
	1. Outside Plant Backbone Cable will be Commscope QR 860 JCASS extending from the exist plant to the project.  The exact location for the interconnection to the existing plant will be coordinated with Mason ITU/NET upon review of project cable plant d...
	2. Riser cable will be Commscope QR 540 JCA from the MDF to the IDFs.  Amplifiers will be installed as required to provide adequate signal levels.
	3. Commscope QR 540 JCA will be used for horizontal distribution from the IDFs to a location within 150 feet of the station outlet.  Tap locations will be designed and installed to provide an appropriate signal level for either 75 or 150 foot station ...
	4. Station outlet cables will be Quad Shield RG-6 coaxial cable of either 75 or 150 foot length and attached to an appropriate tap to provide 0db +-4db at the station outlet.  Tilt between channel 3 and channel 105 will be no greater than 4db.


	3.07 Patch Panels
	A. Provide patch panels and horizontal wire management according to locations, elevations, and plan views as shown on the Contract Documents.
	1. Fiber: Size and install rack-mountable patch panels as shown on the Contract Documents. Use fiber patch panels to terminate multimode and/or singlemode fiber backbone cables.
	2. Horizontal Wire Management: Provide horizontal wire management as shown on the Drawings.


	3.08 Connectors
	A. Copper Connectors (modular jacks):
	1. 1. For Horizontal Distribution:
	a. Terminate Category 6 cable using the T568B wiring pattern.



	3.09 COPPER Termination Blocks
	A. Provide vertical and horizontal cable management for jumper/patch cables between termination blocks. Provide termination blocks and (jumper troughs) with or without legs based on the following mounting conditions:
	1. 1. Mounting on Backboards: Provide termination blocks, jumper troughs, and distribution rings with legs and as shown on the Contract Documents.  Use jumper troughs above and below each termination block in a column. Use a distribution ring backboar...
	2. 2. Mounting on Racks: Provide termination blocks and jumper troughs without legs. Use rack mount brackets to mount termination blocks on EIA standard 19” floor and wall-mount racks.

	B. Provide one horizontal cable termination block with connecting blocks, designation strips, and labels, to Owner for spare.
	C. Provide one backbone cable termination block with connecting blocks, designation strips, and labels, to Owner for spare.
	D. Route cable horizontally along base of backboard until it reaches the termination block column on which it is to terminate and then route vertically to the termination block.
	E. Install termination block wall field according to the elevations shown in the Drawings.
	F. Install termination block punch downs for riser cable as follows:
	1. Terminate the cable consecutively on the Krone, Series 2, 10 pair blocks.
	2. On the connections from the Krone blocks to the racks, terminate the cables consecutively on the Voice riser patch panel (DO NOT DROP THE 25PTHP PAIR IN EACH BINDER).  Example: If the voice riser is 50 pair, the patch panel will be pairs 1-48, not ...

	G. Punch down cable using only the selected SCS Manufacturer approved impact tool.

	3.10 station outlets
	A. Faceplates: Provide faceplates for stations in the locations and gang counts shown on the Contract Documents.  Faceplates shall completely conceal outlet boxes, reducer plates, etc.  Faceplates shall provide a snug and sure fit for connectors – loo...
	B. Faceplates shall be level and plumb.
	C. Faceplate Mounting Brackets: Provide faceplate mounting brackets as required and as shown for flush mounted communications outlets.
	D. Surface Device Boxes:  Provide surface mount device boxes as required and as shown for surface mounted communications outlets.
	E. Dual Port RJ45 outlet will be installed and concealed above the common area ceiling for wireless access points (WAP).  The outlet must be installed in an appropriate enclosure for the location.  The number and locations will need to be sufficient t...
	F. Station Outlets:  Provide appropriate amount of Enhanced Category 6 cable and coax (if applicable) to the outlet. All outlets shall be wired with the T568B standard. All outlets containing three Enhanced Category 6 cables shall be wired in an (A, B...

	3.11 cable
	A. General (applicable to all cable types): Provide non-plenum (CM/CMR, OFNR) rated cable for locations where cable is to be installed in conduit.  For cable not installed in conduit, provide plenum (CMP, OFNP) rated cable if cable is installed in a p...
	1. For Horizontal Distribution: Provide station cable in types, sizes, and quantities as defined by the Symbol Schedule and as shown on the Contract Documents. Install cable between the station and its associated telecommunications room. Provide one c...
	2. Install cable in compliance with ANSI/TIA/EIA and ISO/IEC 11801 requirements and BICSI TCIM practices.
	3. Penetrations through floor and fire-rated walls shall utilize metallic sleeves and shall be fire-stopped after installation and testing, utilizing a firestopping system approved for that application.
	4. Adhere to the bending radius and pull strength requirements as detailed in the ANSI/TIA/EIA standards and the manufacturer’s installation recommendations during cable handling and installation.
	a. Pull all cables simultaneously where more than one cable is being installed in the same raceway.
	b. Use pulling compound or lubricant where necessary.  Use compounds that will not damage conductor or insulation (Polywater, or approved equal).
	c. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage media or raceway.  Repair or replace conduit bushings that become damaged during cabling installation.

	5. Install cable in a continuous (non-spliced) manner unless otherwise indicated.
	6. Install exposed cable parallel to and perpendicular to surfaces on exposed structural members and follow surface contours where possible.
	7. Tie or clamp cabling.  Attaching cables to pipes, electrical conduit, mechanical items, existing cables, or the ceiling support system (grids, hanger wires, etc.) is not acceptable. Install tie-wraps in conformance with the SCS manufacturer’s insta...
	8. Cable at the backboards:
	a. Lay and dress cables to allow other cables to enter raceway (conduit or otherwise) without difficulty at a later time by maintaining a working distance from these openings.
	b. Route cable as close as possible to the ceiling, floor, sides, or corners to insure that adequate wall or backboard space is available for current and future equipment and for cable terminations.
	c. Lay cables via the shortest route directly to the nearest edge of the backboard from mounted equipment or blocks.  Support cables so as not to create a load on the equipment upon which the cables are terminated.  Tie-wrap similarly routed and simil...
	d. See COPPER TERMINATION BLOCKS above for details on routing copper cabling to termination blocks.

	9. Cable in the telecommunications rooms:
	a. For telecommunications rooms with ladder rack, lay cable neatly in ladder rack in even bundles and loosely secure cabling to the ladder rack at regular intervals with tie-wraps or hook-and-loop straps.

	10. Cable terminating on patch panels located on racks:
	a. Route cables in telecommunications rooms to patch panels on racks by routing across ladder rack across top of rack and then down vertical ladder rack to patch panel.


	B. Copper Cable:  Terminate all pairs within a cable.  Un-terminated cable pairs are not acceptable.
	1. For horizontal distribution:  Provide station cable in the locations shown on the Contract Documents.  Provide service loops with a minimum length of 12 inches in outlet boxes and no less than 10 feet in the ER/TR’s.
	a. For workstation outlets with both Category 6 and coaxial cable for TV Distribution, terminate Category 6 cabling after coaxial cable has been installed and terminated.
	b. Route station cable that is exposed (not in conduit) to comply with ANSI/TIA/EIA-569 requirements for avoiding potential EMI sources and as follows:
	1) 48 inches from motors or transformers
	2) 12 inches from conduit and cables used for electrical power distribution
	3) 5 inches from fluorescent lighting



	C. Fiber Cable:  Terminate all fiber strands within a fiber cable.  The installation of “dark fiber” is acceptable upon approval by Mason ITU/NET.

	3.12 cable assemblies (patch cords) and cross-connects
	A. Furnish copper patch cables for modular copper cross-connects.  Use a quantity of 1.25, 9ft patch cables for every station outlet for budgeting purposes.  Exact quantities and colors to be coordinated with Mason ITU/NET at the time that the prelimi...
	B. Furnish fiber patch cables for fiber cross connects.  Deliver patch cables to Owner in the lengths and quantities below:
	1. For Multimode:
	a. Length (e.g. 3m) - (Qty. 20), Type: (Duplex SC-to-SC)
	b. Length (e.g. 1m) - (Qty. 20), Type: (Duplex SC-to-SC)


	C. Furnish one (1) spool of Category 5 jumper wire for each telecommunications room for cross connects and deliver unopened to Owner.
	D. Furnish hook-and-loop cable managers for managing patch cords in the telecommunications rooms. Provide in colors, sizes and quantities as indicated below.  Cable managers shall be the same color as the patch cable type that they manage.
	1. Furnish four (4) cable managers each 6 inches in length for each telecommunications room with fiber connectivity
	2. Furnish one roll of 50 cable managers each 6 inches in length for use in Main Equipment Room.


	3.13 Labeling and Administration
	A. General:  Labeling and administration shall comply with ANSI/TIA/EIA 606 and standard industry practices.
	B. Telecommunications Rooms:  Affix a permanent label to the door of each telecommunications room.  Where telecommunications room names are required in other labels, use the telecommunication room name shown on the Contract Documents.
	C. Racks:  Label racks as shown on the Contract Documents.  Affix label centered across top cross-member of rack.
	D. Grounding/Bonding Conductors:  Label bonding conductors; “WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR.  DO NOT REMOVE OR DISCONNECT!”
	E. Cables:
	1. Label Location:  Affix at each end of the cable.
	2. Station Cables:  Label station cables with the same label as the station connector (see STATION CONNECTORS (PORTS) below) that terminates the cable at the station location. Include a clear vinyl adhesive wrapping applied over the label in order to ...
	3. Provide labels at each end of each cable within 24” of telecommunications room entrance and again within 24” of termination point.

	F. Termination Blocks:
	1. General:
	a. Label termination block ports/pairs sequentially beginning on the first row of each termination block column.  Begin with “001” for the first port/pair.
	b. Label termination strip pairs sequentially (left to right).

	2. For Horizontal Distribution:
	a. Label station outlets in accordance with EIA/TIA-606 using typed or computer printed labels that fit the jack insert and are consistent with the patch panel labeling in the Telecommunications Room. (I.E. The top label on the faceplate of the first ...
	1) First character – The floor designator, 1.
	2) Second character – Telecommunications Room Designator, A.
	3) Third, fourth, and fifth character – a three-digit number identifying each outlet, numbered sequentially.
	4) Sixth character - A, B, or C based on the position of the port in the outlet.

	b. Label cables and patch panels with designations that are the same as the outlet.
	c. Outlets shall be numbered on the patch panels sequentially starting with 001.  DO NOT skip outlet numbers on the patch panels.  If a pre-numbered outlet has been deleted, leave that position blank on the patch panel.


	G. Conduits:  Label each conduit end (existing or new) in a clear manner by designating the location of the other end of the conduit (i.e. room name, telecommunications room identifier, pull box identifier, outlet identifier (use the label of the firs...
	H. Pull Strings: Label each pull string in a clear manner by designating the location of the other end of the pull string (i.e. room name, telecommunications room name, pull box identifier, outlet identifier (use the label of the first port of the out...

	3.14 Testing
	A. Provide test records on a form approved by the Owner and Designer.  Include the test results for each cable in the system.  Submit the test results for each cable tested with identification as discussed under LABELING AND ADMINISTRATION above.  Inc...
	1. Print test records for each cable within the system directly from the tester and submit in paper form (in a binder) and in electronic form (on diskette or CDROM) to the Owner and Designer for review.  Handwritten test results will not be accepted.

	B. Test the SCS after installation for compliance to all applicable standards as follows:
	1. Copper:
	a. For Horizontal Distribution: Test all pairs of each copper station cable, for conformance to ANSI/TIA/EIA 568-B Category 6, and ANSI/TIA/EIA 568-B standards. To the extent possible, perform tests with building electrical systems fully powered on (i...
	1) Test each end-to-end link (the entire channel from the connector at the station to the connector or termination in the telecommunications room)  utilizing sweep tests, for continuity, shorts, polarity, near-end cross talk (NEXT), far-end cross talk...
	a) Testing Device: Fluke DSP-4000 with latest software and hardware releases.



	2. Fiber: Test fiber optic cable on the reel upon delivery to the job site prior to installation, and again after installation.
	a. Prior to testing, calculate the cable loss budget for each fiber optic cable and clearly show the result on the test documentation.  Calculate maximum loss using the following formula, assuming no splices:
	1) For Horizontal Distribution:
	b) Max Loss = 2.0db (per ANSI/TIA/EIA 568-B)

	2) For Backbone Distribution:
	c) Max Loss = [(allowable loss/km) * (km of fiber)] + [(.3db) * (# of connectors)]
	d) A mated connector to connector interface is defined as a single connector for the purposes of the above formula.
	e) A given fiber strand shall not exceed its calculated maximum loss (per the above formula).


	b. Test all strands using a bi-directional end-to-end optical transmission loss test instrument (such as an OTDR) trace performed per ANSI/TIA/EIA 455-61 or a bi-directional end-to-end power meter test performed per ANSI/TIA/EIA 455-53A, and ANSI/TIA/...
	1) Calculate loss numbers by taking the sum of the two bi-directional measurements and dividing that sum by two.
	2) Provide test measurements as follows:
	f) For Multimode Cable:  Test at both 850 and 1300nm.


	c. For Singlemode Cable:  Test at both 1310 and 1550nm.
	d. Test results shall conform to:
	1) The criteria specified in ANSI/TIA/EIA-568B
	2) The Contractor’s calculated loss budget above
	3) The criteria specified in IEEE 802.3z (1000Base-X Gigabit Ethernet)
	g) In addition to the above, perform tests both recommended and mandated by manufacturer.  Tests shall confirm/guarantee compliance to manufacturer’s performance standards and also IEEE 802.3z for a maximum end-to-end dB loss of 2.5 dB.

	4) The criteria specified in IEEE 802.3z (1000Base-X Gigabit Ethernet)



	C. Identify cables and equipment that do not pass to the Owner and Designer.  Determine the source of the non-compliance and replace or correct the cable or the connection materials, and retest the cable or connection materials at no additional expens...
	1. In addition to the above, if it is determined that the cable is at fault, remove the damaged cable and replace it with a new cable.  Cable “repairs” are not acceptable.  The procedure for removing the cable shall be as follows:
	a. Prior to removal of damaged cable and installation of new cable:
	1) Inform the Owner and Designer of the schedule for the removal and installation.
	2) Test the new cable on the reel per paragraph B, above.
	3) Test cables that occupy the same innerduct or conduit (if not in innerduct) as the damaged cable per paragraph B, above, regardless of whether or not they are new cables installed as part of this project or existing cables installed prior to this p...
	4) Provide test results to the Owner and Designer for approval by the Owner and Designer.

	b. Remove the damaged cable and provide new cable.
	c. After the removal of the damaged cable and installation of the new cable:
	1) Test the new cable per the paragraph titled TESTING.
	2) Test cables that occupy the same innerduct or conduit (if not in innerduct) as the damaged cable per paragraph B, above, regardless of whether they are new cables installed as part of this project or existing cables installed prior to this project.
	h) If any of the cables requiring testing are in use, coordinate with the Owner to schedule an outage opportunity during which the testing can be performed.

	3) Provide test results to the Owner and Designer for approval by the Owner and Designer.

	d. If a cable which occupies the same innerduct or conduit (if not in innerduct) as a damaged cable is damaged by the extraction and installation process, replace the cable at no additional expense to the Owner.
	1) Damaged cables which are replaced shall be subject to the testing procedures of the paragraph titled TESTING.




	3.15 FOLLOW UP
	A. For the first four weeks that the system is in full operation, provide technical assistance for trouble shooting, training, and problem solving by phone and (within 24 hours of notice) on site.  Provide up to 40 hours of assistance (in addition to ...



	DIV 27 15 00  Inside Plant Structured Cabling System for Residential Buildings
	PART 1 -  General
	1.01 ReLATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to the work of this section.

	1.02 Summary
	A. Provide all materials and labor for the installation of an inside plant telecommunication system.  This section includes Inside Plant Communications cabling, termination, and administration equipment and installation requirements for the specified ...
	B. This document describes the products and execution requirements relating to furnishing and installing Telecommunications Cabling at the new or remodeled residential buildings for Mason.  Backbone and horizontal cabling of both copper and fiber, and...
	C. The Horizontal (station outlet) Cabling System shall consist of a minimum of three, Category 5E 4-pair Unshielded Twisted Pair (UTP) Copper and one coaxial cable (Quad Jack) to each station outlet unless otherwise noted for specific locations.  The...
	D. Wireless Access points shall consist of a minimum of two Category 5E 4-pair Unshielded Twisted Pair (UTP) Copper Cables.
	E. Wall phones shall consist of one Category 5E 4-pair Unshielded Twisted Pair (UTP) Copper Cable.
	F. Elevator and Fire alarm panels each shall have one Category 5E 4-pair Unshielded Twisted Pair (UTP) Copper Cable per phone number required.
	G. Product specifications, general design considerations, and installation guidelines are provided in this document. If the bid documents are in conflict, this specification shall take precedence.  The successful vendor shall meet or exceed all requir...
	H. Related sections include but are not necessarily limited to the following:
	1. Division 07 Section — "Firestopping"
	2. Division 10 Section — "Cutting and Patching"
	3. Division 26 Section — "Basic Electrical Materials and Methods"
	4. Division 27 Section — "Conduit and Backboxes for Communications Systems"
	5. Division 27 Section — "Grounding for Communications Systems"
	6. Division 27 Section — "Underground Ducts and Raceways for Communications Systems"

	I. Products furnished (but not installed) under this section:
	1. Clarity Modular Category 5E Patch Cords
	a. The following lengths shall be furnished in yellow.
	1) 3, 5, 7 and 9 feet lengths.

	b. The following shall be furnished in blue.
	1) 3, 5, 7 and 9 feet lengths




	1.03 References
	A. General:
	1. National Electrical Code (NEC)
	2. National Electrical Safety Code (NESC)
	3. Occupational Safety and Health Act (OSHA)

	B. Communications:
	1. ANSI/TIA/EIA - 455: Fiber Optic Test Standards
	2. ANSI/TIA/EIA - 526: Optical Fiber Systems Test Procedures
	3. ANSI/TIA/EIA - 568-B: Commercial Building Telecommunications Cabling Standard
	4. ANSI/TIA/EIA - 569: Commercial Building Standard for Telecommunication Pathways and Spaces
	5. ANSI/TIA/EIA - 606: The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
	6. ANSI/TIA/EIA - 607: Commercial Building Grounding and Bonding Requirements for Telecommunications
	7. ANSI/TIA/EIA -TSB67: Transmission Performance Specifications for Field Testing of Unshielded Twisted Pair Cabling Systems
	8. ANSI/TIA/EIA -TSB75: Additional Horizontal Cabling Practices for Open Offices
	9. NECA/FOA 301-1997: Standard for Installing and Testing Fiber Optic Cables
	10. NECA/BICSI 568-2001: Standard for Installing Commercial Building Telecommunications Systems
	11. IEEE 802.3 (series): Local Area Network Ethernet Standard, including the IEEE 802.3z Gigabit Ethernet Standard
	12. ISO/IEC IS 11801: Generic Cabling for Customer Premises
	13. BICSI: BICSI Telecommunications Cabling Installation Manual
	14. BICSI: BICSI Telecommunications Distribution Methods Manual (TDMM)

	C. If this document and any of the documents listed above are in conflict, then the more stringent requirement shall apply.  All documents listed are believed to be the most current releases of the documents.  The Contractor has the responsibility to ...

	1.04 Definitions
	A. “SCS” shall mean Structured Cabling System.  The SCS is defined as all required equipment and materials including (but not limited to) ANSI/TIA/EIA 568-B and ISO/IEC 11801 compliant copper station cable (Category 3, Category 5E, Category 6, etc.) a...
	B. “TMGB” shall mean Telecommunications Main Grounding Busbar.  There is typically one TMGB per building, located in the main telecommunications room.  This busbar is directly bonded to the electrical service ground.
	C. “TGB” shall mean Telecommunications Grounding Busbar.  There is typically one TGB per telecommunications room.  The TGB is connected both to the TMGB and to building structural steel or other permanent metallic systems.
	D. “TBB” shall mean Telecommunications Bonding Backbone.  The TBB is a conductor used to connect TMGBs to TGBs.
	E. “UTP” shall mean Unshielded Twisted Pair cable.
	F. “MTS” or “MDF” shall mean the Main Distribution Frame (Room). The MDF is the entrance facility where the Outside Plant connects to the Riser cables from the IDFs (TRs).
	G. “TR” or “IDF” shall mean Intermediate Distribution Frame.  The IDFs are the floor level rooms where horizontal cable terminates.

	1.05 System description
	A. Furnish, install, test and place into satisfactory and successful operation all equipment, materials, devices, and necessary appurtenances to provide a complete  ANSI/TIA/EIA, NECA/NEIS and lSO/IEC compliant communications Structured Cabling System...
	B. The work shall include all materials, equipment and apparatus not specifically mentioned herein or noted on the plans but which are necessary to make a complete working ANSI/TIA/EIA and ISO/IEC compliant SCS.
	C. Telecommunication Rooms (IDFs)
	1. Telecommunication Rooms (IDFs) shall be stacked on adjacent floors on all levels.  See diagram below.
	2. Buildings with more than 6 IDF’s should have a separate MDF room.
	a. The MDF will act as a transition point between OSP (outside plant) and interior cabling.
	b. The MDF should be located on the same floor that the OSP ductbank enters the building.
	c. The MDF must be within 50 feet of where the OSP ductbank enters the building.
	d. All remaining items in this section also apply to the MDF with the exception of 3 (size) and 6 (power).
	e. Power for the MDF shall be (2) L6-30R outlets.
	f. The MDF room size should be at least 10 feet by 10 feet.

	3. Size requirements for IDF’s are based on distributing telecommunications service to one individual work area per 100 sq. ft. of occupied floor space.  Minimum telecommunications room sizes are shown in the table below:
	a. Multiple IDFs may be required to ensure that no horizontal cable length exceeds 90 meters (295 ft.).

	4. All walls of each Telecommunications room to be lined with ¾ inch fire retardant plywood.
	5. All Telecommunications rooms, at a minimum, will have the following electrical outlets: two duplex electrical outlets on the walls and a L5-30 per rack, each on a separate circuit, the exact locations to be determined at a later date.  All electric...
	6. As initial design guidelines, Telecommunication Rooms will have a heat load of 3500 BTU/HR.  Coordinate with NET/ITU at time of 85% drawings for final determination of exact power and heat load
	7. There shall be no exposed pipes in the Telecommunications rooms, and they shall not be shared with unrelated utilities (i.e. Security, Building Automation, etc…) .
	8. Floors shall be VCT tile or sealed concrete, carpet is prohibited. The rated distribution floor loading should be greater than 250 psf.  The rated concentrated floor loading should be greater than 1000 lbs.
	9. Telecommunications rooms will not have a suspended ceiling. The recommended minimum ceiling height is 8’ 6”.
	10. Lighting requirements shall be a minimum of 50 lumens at 3’ AFF. The location of lighting should coordinate closely with rack placement and should be powered by a panel not in the Telecommunications room. Emergency lighting is recommended.
	11. Telecommunications rooms shall not have door sills or center posts.  The door shall be 7’H x 3’W.  The locks on the doors shall be “store room function”.
	12. Typical Copper and Fiber Riser diagram is shown below.


	1.06 Submittal Information
	A. Product Data Submittals: Provide submittal information for review before materials are delivered to the job site.  Combine product submittals for all products and submit together as a single submittal.
	1. Submit a cover letter stating that the materials will be provided as specified, and specifically listing any items that will not be provided as specified.  State in the letter that the Contractor has reviewed the specified items and agrees that the...
	2. Provide standard manufacturer’s cut sheets and the operating and maintenance (O&M) instructions at the time of submittal review for each device in the system, regardless of whether it is submitted as specified or as an approved equal.  These instru...
	a. For those items noted as allowing “or equal,” and which are not being provided as specifically named, submit a written description detailing the reason for the substitution, along with standard manufacturer's cut sheets or other descriptive informa...


	B. The telecommunications contractor shall receive approval from an authorized Mason ITU/NET member on all substitutions of material.  No substituted materials shall be installed except by written approval from Mason ITU/ NET.
	C. Substitutions
	1. Any items proposed as substitutions for the above equipment must meet the following four (4) point test for equivalence:
	a. The item must meet or exceed all electrical specifications for the specified item,
	b. The item must be ‘replaceable component compatible’ with the specified item,
	c. The item must be similar in shape, size, color and detail as to be indistinguishable to the casual observer, when replacing the specified item.
	d. The item must provide equivalent or superior warranty to the specified item as installed.

	2. Any item that appears to pass all four (4) of the above tests can then be submitted for final determination of ‘equivalence’.
	3. GMU NET holds final determination of compliance with the above points.

	D. Work shall not proceed without the Owner's approval of the submitted items.
	E. Quality Control Submittals: Provide submittal information for review as follows:
	1. Prior to bidding, in accordance with the QUALITY ASSURANCE requirements below, submit the following contractor-qualifications documentation:
	a. Documentation from the SCS manufacturers demonstrating that the Contractor is trained and certified by the Manufacturers to install, test, and maintain the SCS and is certified by the SCS Manufacturers to provide the SCS a 25 year Manufacturer’s Wa...
	1) NetClear Warranty in accordance with the Certified Ortronics and Berk-Tek OASIS program.(for copper and fiber).

	b. Documentation indicating that the Contractor will have only manufacturer-trained and manufacturer-certified employees perform installation, testing, and firestopping work, as detailed below.
	1) A list of the personnel who will be assigned to the project, the type of work they will be performing, and copies of the manufacturers’ training certifications for each.  If personnel changes are made during the project, submit the above informatio...

	c. Documentation demonstrating that the Contractor employs a minimum of one Registered Communications Distribution Designer (RCDD) certified by and in current good standing with BICSI.  The document shall declare that the RCDD is a direct full time em...
	d. List of references for no less than five similar projects (in terms of size and construction cost) performed by the Contractor under the Contractor’s current business name within the past three years.  Detail the following for each project:
	1) Project name and location
	2) Construction cost
	3) A brief description of the project, the components involved, and the SCS manufacturer used on the project.
	4) Number of station drops
	5) Customer contact names, phone numbers, and addresses


	2. Submit a cable routing and grouping plan as follows:
	a. Where the cable routing and grouping is to be provided as shown on the Contract Documents, do not provide a cable routing and grouping plan. Submit written documentation stating that the cable routing and grouping will be provided as shown on the C...
	b. Where changes in cable routing and grouping are proposed, submit complete floor plan(s) and/or detail drawing(s) showing the proposed routing, raceway sizes and locations, and cabling in a manner equal to that of the Contract Documents.  Ensure tha...

	3. Submit wall field termination block and wire management elevations as follows:
	a. Where wall field termination blocks and wire management are to be provided as shown on the Contract Documents, do not submit elevations. Submit written documentation stating that the wall field termination blocks and wire management will be provide...
	b. Where changes to the wall field termination blocks and wire management are proposed, submit wall field termination block and wire management elevations along with written documentation detailing the reason for the change. The change request must be...

	4. Submit a list of proposed test equipment for use in verifying the installation of the SCS.  Proposed test equipment shall meet the criteria as stated in PART 3 – TESTING.
	a. Submit for each testing device:
	1) Manufacturer and product number
	2) Documentation from the manufacturer showing date and outcome of last re-calibration.  Testing device shall have been re-calibrated within the manufacturer’s recommended calibration period, encompassing the period of time when the testing device wil...
	3) Documentation from the manufacturer showing software revision.  Software revision shall be most current revision available for the device and shall be based upon the most current ANSI/TIA/EIA testing guidelines.

	b. Submit proposed copper and fiber cable test forms (see PART 3 – TESTING for more detail).


	F. Closeout Submittals: Provide submittal information for review as follows:
	1. O&M Manual for Communications - At the completion of the project, submit O&M information from product data submittals (above), updated to reflect any changes during the course of construction, to Mason ITU/NET in the telecommunications-specific O&M...
	2. Records - Maintain at the job site a minimum of one set of Record Drawings, Specification, and Addenda.  Record Drawings shall consist of redline markups of changes to Contract Documents such as drawings, specifications and spreadsheets, including ...
	a. Document changes to the system from that originally shown on the Contract Documents and clearly identify system component labels and identifiers on Record Drawings.
	b. Keep Record Drawings at the job site and make available to the Owner and Designer at any time.
	c. Keep Record Drawings current throughout the course of construction. (“Current” is defined as not more than one week behind actual construction).
	d. Show identifiers for major infrastructure components on Record Drawings.
	e. Three set of preliminary “as-builts” shall be submitted to Mason ITU/NET 60 days prior to the Mason scheduled move-in date.
	f. Four sets of the final “as-builts” must be given to Mason ITU/NET within 2 weeks of building closeout.



	1.07 Quality assurance
	A. Contractor Qualifications:
	1. Contractor shall be trained and certified by the Manufacturers to install, test, and maintain the SCS and be certified by the SCS Manufacturers to provide the SCS Manufacturers’ Warranties (see PART 1 - WARRANTY).
	2. Contractor’s employees directly involved with the supervision, installation, testing, and certification of the SCS shall be trained and certified by the selected SCS’ manufacturers. Training and certifications by employee type are required as shown...
	a. Supervisors/Project Foremen: All (100%) shall be trained/certified for installation and testing.
	b. Test Technicians: All (100%) shall be trained/certified for installation and testing.
	c. Installation Technicians: Prior to bidding, half (50%) shall be trained/certified for installation.   Upon award of the project, the remaining untrained installation technicians shall be trained and certified by the manufacturer at no cost to the O...
	d. Other personnel:  Personnel not directly responsible for installation supervision, installation, testing or certifying the SCS (i.e. project managers, cleanup crew, etc.) are not required to be manufacturer trained and certified.  Otherwise, person...

	3. Contractor’s employees whose duties include the application of firestopping material shall be trained and certified by the specified firestopping manufacturer. Training and certifications by employee type are required as shown below:
	a. Supervisors/Project Foremen: All (100%) shall be trained/certified for installation.
	b. Firestopping Technician:  All (100%) shall be trained/certified for installation.

	4. Contractor shall employ a minimum of one Registered Communications Distribution Designer (RCDD) certified by and in current good standing with BICSI.  The RCDD shall be a direct full time employee of the Contractor (i.e. an RCDD consultant/sub-cont...
	5. Contractor shall have successfully completed no less than five similar projects (in terms of size and construction cost) under the Contractor’s current business name within the past three years.


	1.08 Sequencing
	A. Provide coordination with the cabling manufacturers to ensure that manufacturers’ inspectors are available to schedule site visits, inspections, and certification of the system.  Provide and coordinate any manufacturer-required modifications and ha...
	B. The Contractor is solely responsible for all costs associated with scheduling the manufacturer inspection, the inspection itself and any manufacturer-required re-inspections, and for any modifications to the installation as required by the manufact...

	1.09 Warranty
	A. Contractor Warranty:
	1. Provide a Contractor-endorsed two-year service warranty against defects in materials and workmanship.
	a. Provide all labor attributable to the fulfillment of this warranty at no additional cost to the Owner.
	1) The Contractor Warranty period shall commence upon Owner acceptance of the work.



	B. SCS Manufacturer Warranties:
	1. Provide SCS Manufacturer extended product, performance, application, and labor warranties that shall warrant all passive components used in the SCS.  Additionally, these warranties shall cover components not manufactured by the SCS Manufacturers, b...
	a. That the products will be free from manufacturing defects in materials and workmanship.
	b. That the cabling products of the installed system shall exceed the specification of ANSI/TIA/EIA 568-B and exceed ISO/IEC 11801 standards.
	c. That the installation shall exceed the specification of ANSI/TIA/EIA 568-B and exceed ISO/IEC 11801 standards.
	d. That the system shall be application independent and shall support both current and future applications that use the ANSI/TIA/EIA 568-B and ISO/IEC 11801 component and link/channel specifications for cabling.

	2. Provide materials and labor attributable to the fulfillment of this warranty at no cost to the Owner.
	3. The SCS Manufacturer Warranties shall be provided by the selected SCS Manufacturers and shall be:
	a. NetClear 25-year System Warranty.
	1) Provide a copy of the warranty registration document to the Owner at the time of submittal to the SCS manufacturer..


	4. The SCS Manufacturer Warranty period shall commence upon a Warranty Certificate being issued by the manufacturer.   The Warranty Certificates shall be issued no later than three months after Owner acceptance of the work.



	PART 2 -  Products
	2.01 General
	A. Mason has standardized on products that support the 25 year NetClear Warranty for all SCS in Mason Facilities
	B. Unless specifically stated as “Or equal”, equivalent items are not acceptable.  Provide items as specified.
	C. Physically verify existing site conditions prior to purchase and delivery of the materials, including but not limited to lengths of conduit and/or pathway to be used for routing backbone cabling.  Pre-cut materials of insufficient length are the so...
	D. SCS components shall be manufactured by the manufacturers listed below. Components shall not be intermixed between different manufacturers unless the manufacturer of the SCS has listed (in writing) another manufacturer’s component as an “Approved A...
	1. Bid only the following SCS Manufacturers and only bid manufacturers for which the Contractor is certified.  The SCS Manufacturers shall be the following. Substitution is not acceptable:
	a. Ortronics and Berk-tek for copper and fiber-related products


	E. All copper and fiber related components shall be part of the same SCS product line – Components shall not be intermixed between manufacturers’ SCS product lines.  The SCS product lines shall be engineered “end-to-end” – the system and all of its co...
	1. The SCS Product Line shall be the following, per manufacturer.  Substitution is not acceptable:
	a. For Category 5E Copper Distribution: Berk-Tek LANmark-350.
	b. For Fiber Distribution: Berk-Tek Premise Distribution w/Armor-Tek.


	F. Racks, rack cable distribution hardware, ladder rack, and other rack and distribution components shall be manufactured by a single manufacturer unless stated otherwise in this Specification or in the Contract Documents. Do not intermix equipment an...
	1. Rack/Distribution Equipment: Ortronics Mighty Mo 6.
	2. Wall-mount Racks and Cabinets:
	a. Ortronics


	G. Provide all incidental and/or miscellaneous hardware not explicitly specified or shown on the Contract Documents that is required for a fully operational, tested, certified and warranted system.

	2.02 Pathways and cable supports
	A. Installation and materials for the raceway and boxes for the SCS shall be as specified under Division 16 Section — “Raceways and Boxes for Communications Circuits” except where noted below.
	B. Surface Raceway: UL listed under Section 5 with fittings including (but not limited to) mounting clips and straps, couplings, internal and external elbows, cover clips, bushings, end fittings, outlet boxes and other incidental and miscellaneous har...
	1. Surface Plastic Raceway (SPR):
	a. Wiremold 2800/2900/5400 w/Category 5E fittings

	2. Surface Metal Raceway (SMR): Wiremold w/Category 5E fittings
	3. Sleeves: EMT conduit, with insulated throat bushings for each end.
	4. Backboards: ¾ inch A-C non-fire-retardant plywood backboards, void free, 2440-mm (8-ft) high unless otherwise noted.
	5. D-Rings:
	a. Metallic:  CPI 10941, 10942, 10943


	C. Cable Supports (J-Hooks, Straps): Complete with incidental materials and assemblies required for mounting.
	1. CADDY CableCat Wide Base Cable Supports (J-Hooks):
	a. CAT12 (up to 16 4-pair/2-strand UTP/fiber cables)
	b. CAT21 (up to 50 4-pair/2-strand UTP/fiber cables)
	c. CAT32 (up to 80 4-pair/2-strand UTP/fiber cables)

	2. CADDY CableCat Adjustable Cable Supports (Straps):
	a. CAT425 (up to 425 4-pair/2-strand UTP/fiber cables)


	D. Ladder Rack: Complete with fittings including (but not limited to) splice kits, cable radius drop, radius bends, protective end caps, retaining posts, support brackets, foot kits, vertical wall brackets, wall angles, grounding hardware and other in...
	1. Unless otherwise indicated, all ladder rack and incidental equipment color shall be:
	a. Black

	2. Ladder rack:
	a. For CPI: Universal Cable Runway 10250-xxx

	3. Horizontal radius bends:
	a. For CPI: Cable Runway E-Bend 10822-xxx

	4. Cable Retaining Posts:
	a. For CPI:  10596-108

	5. Radius Drops:
	a. For CPI:  1210x-xxx

	6. Ladder rack/cable runway Grounding kits:
	a. For CPI: 12061-001


	E. Innerduct: 1 ¼”  Outside Diameter, bright orange in color.
	F. Pull Strings: Plastic or nylon with a minimum test rating of 200 lb.

	2.03 firestopping
	A. Firestopping material: Conform to both Flame (F) and Temperature (T) ratings as required by local building codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire test in a configuration that is representative of the ...
	1. Specified Tech. Inc. (or approved equal).


	2.04 Equipment Racks/ENCLOSURES
	A. Unless otherwise indicated, equipment racks/enclosures and incidental equipment color shall be:
	1. Black

	B. Unless otherwise indicated, equipment rack/enclosure/wall-mounted brackets and incidental materials and equipment shall be provided by the selected Rack/Distribution Equipment manufacturer.  Do not intermix products from different manufacturers.
	C. Free Standing Equipment Racks: EIA-standard 7-foot high x 19-inch wide racks with universal alternating-hole pattern, complete with top angles, self-supporting bases, and mounting holes on both sides of the rails.
	D. Free standing Equipment Rack shall:
	1. Provide the necessary strain relief, bend radius and cable routing for proper installation of high performance cross connect products, meeting all ANSI/TIA/EIA-568-B standards.
	2. Have top cable trough with waterfall and built in patch/horizontal cable distribution separator.
	3. Have EIA hole pattern on front and rear.
	4. Be available with a  6.5”, 10.5”and 16.25” channel depth and four post server racks.
	5. Be available with hook and loop straps for securing bulk cables inside the vertical U-channels.
	6. Assemble as 19” (483 mm) with no additional hardware.
	7. Be available with three styles of vertical patch cord management: interbay with latches, cable management rings, or fingerduct with covers.
	8. Provide floor and ceiling access for cable management and distribution.
	9. Provide pre-drilled base for floor attachment of rack.
	10. Be available in standard color of black.
	11. Be manufactured by an ISO 9001 registered company.

	E. The equipment rack shall provide vertical cable management and support for the patch cords at the front of the rack and wire management, support, and protection for the horizontal cables inside the legs of the rack.  Waterfall cable management shal...
	1. Racks: Floor mounted racks shall be Mighty Mo 6 cable management racks, 10.5” Channel depth, 7 feet tall, 45 rack units, Ortronics P/N OR-MM6710
	2. Vertical Cable Management
	a. Vertical Cable management between every 2 racks shall be Mighty Mo 6 cage with hinged doors, include four spools and 12 bend limiting clips, 10” x 13” x 7’ Ortronics P/N OR-MM6VMD710.
	b. Vertical Cable management for every end rack shall be Mighty Mo 6 cage with hinged doors, include four spools and 12 bend limiting clips, 6” x 8” x 7’, Ortronics P/N OR-MM6VMD706.



	2.05 Grounding and Bonding
	A. As specified under Division 16 Section – “Grounding and Bonding for Telecommunications.”
	B. Refer to ANSI/TIA/EIA-608
	C. Refer to NEC

	2.06 VIdeo Distribution equipment
	A. All video distribution components shall be capable of functioning in a 750mhz sub-split system.
	1. All amplifiers shall be C-Cor Flexmax 900 series.  All amplifiers shall be powered “in-line”.


	2.07 Patch Panels
	A. Fiber Patch Panels: Pre-assembled enclosures with connector panels, blank connector panels (for unused connector panel slots), and strain relief, complete with fiber connectors and fiber optic receptacle adapters and with incidental materials neces...
	1. For Fiber:
	a. IDF Fiber Patch Cabinet: Holds six adapter panels, Front locking door, Holds 36 SC fibers, 3.5” H, 2 rack units P/N Ortronics OR-FC02U-P.
	b. MDF Fiber Patch Cabinet: Holds 12 adapter panels, Front locking door, Holds 72 SC fibers, 5.25” H, 3 RU, Ortronics P/N OR-FC04U-P.
	c. Adapter Panel: 3-SC duplex (6 fibers) single-mode, blue adapters, ceramic alignment sleeves Ortronics P/N OR-OFP-SCD12AC.
	d. Adapter Panel: 3-SC duplex (6 fibers) Multimode, aqua adapter, ceramic alignment sleeves, Ortronics P/N OR-OFP-SCD12LC.

	2. For Copper
	a. The Modular Patch Panels shall
	1) meet category 5E component compliance and be verified by a third-party nationally recognized independent testing laboratory
	2) use low emission IDC contacts
	3) use dual reactance technology to enhance the signal-to-noise ratio
	4) require standard termination practices using a 110 impact tool
	5) use a single piece IDC housing designed  to accept larger Category 6 conductors
	6) support both T568B and T568A wiring
	7) include easy to follow wiring labels
	8) include label fields
	9) allow for the use of icons
	10) include full length metal rear cable management
	11) be available in standard or high density
	12) be backward compatible to category 3, and 5
	13) be center tuned to category 5E test specifications
	14) the modular patch panel shall be compliant with the SCS warranty




	2.08 Connectors
	A. Fiber Connectors:
	1. SC OptiMo Field-Installable Pre-Polished Connectors
	a. SC 50/125, 900 Micron Buffer, Pre Polished Connector, Ortronics P/N OR-205KAS9FA-50T.
	b. SC Single-mode, 900 Micron Buffer, Pre Polished Connector,  Ortronics P/N OR-205KAS9FA-09.
	c. Substitution of Corning connectors may be made with approval from Ortronics/Berk-Tek



	2.09 Riser COPPER Termination Blocks
	A. Krone
	1. Series II, 10 Pair blocks, type 105 can


	2.10 Stations
	A. Station cables shall each be terminated at their designated location in the connector types described in the subsections below.  Included are modular telecommunication jacks.  These connector assemblies shall snap into a faceplate.
	B. The station Outlet Assembly shall accommodate:
	1. A minimum of three (3) modular jacks
	2. Additional accommodations for specific locations as noted in the plans for coaxial and/or additional copper cables as necessary
	3. A blank filler will be installed when extra ports are not used.
	4. The same orientation and positioning of jacks and connectors shall be utilized throughout the installation.
	5. Prior to installation, the telecommunications contractor shall submit the proposed configuration for each outlet assembly for review by the Owner.
	6. The modular jack shall incorporate printed label strip for identifying the outlet.  Printed labels shall be permanent and compliant with ANSI/TIA/EIA–606-A standard specifications.  Labels shall be printed using Ortronics label program (LabelMo) or...

	C. Faceplates: The faceplates shall:
	1. be Series II style as appropriate to fit the modular jack used
	2. be UL listed and CSA certified.
	3. be constructed of high impact, ABS plastic UL 94V-0 construction (except where noted otherwise).
	4. be fog white.
	5. be compliant with the above requirements along with the following when incorporating optical fiber:
	a. be a low profile assembly,
	b. incorporate a mechanism for storage of cable and fiber slack needed for termination,
	c. position the fiber optic couplings to face downward or at a downward angle to prevent contamination and,
	d. incorporate a shroud that protects the optical couplings from impact damage.

	6. be available as single-gang or dual-gang.
	7. provide easy access for adds, moves, and changes by front removal of jack modules.
	8. possess recessed designation windows to facilitate labeling and identification.
	9. include a clear plastic cover to protect labels in the designation window.
	10. have mounting screws located under recessed designation windows.
	11. comply with ANSI/TIA/EIA-606-A work area labeling standard.
	12. allow for the UTP modules to be inverted in place for termination purposes.
	13. be manufactured by an ISO 9001 registered company.

	D. Jack Modules
	1. Jacks shall be Series II, 8-position modular jacks and shall be Category 5E performance as defined by the references in this document.  All pair combinations must be considered, with the worst-case measurement being the basis for compliance. Modula...
	2. The modular jack shall use dual reactance modular contact array.
	3. The modular jack shall have low emission IDC contacts.
	4. The modular jack shall use standard termination practice using 110 impact tool
	5. The modular jack shall be backwards compatible to Category 3, and 5.
	6. The modular jack shall be center tuned to category 5E test specifications.
	7. The modular jack shall be designed for the SCS.

	E. Stations to be used for wall-mount telephones:  Brushed stainless steel with stainless steel mounting lugs suitable for supporting wall-mount telephones:
	1. SUTTLE SE-630AD4, or approved equal.

	F. Surface Device Boxes:  Surface mount device boxes shall be:
	1. Wiremold


	2.11 Cable
	A. General: Cables shall be manufactured by the selected SCS Manufacturer.
	B. Copper Cable:
	1. For Horizontal Distribution:
	a. Plenum Category 5E, 24 AWG, bare copper wire insulated with FEP. Two insulated conductors twisted together to form a pair and four such pairs cabled to form the basic unit jacketed with flame-retardant PVC. Tested at 350 mhz.
	b. Riser Category 5E, 24 AWG, bare copper wire insulated with polyethylene. Two insulated conductors twisted together to form a pair and four such pairs cabled to form the basic unit jacketed with flame-retardant PVC.  Tested at 350 mhz.
	a) 4-pair, UTP, 24 AWG, with solid copper conductors


	2. For Backbone Distribution:
	a. Copper backbone cable shall be non-shielded 24-AWG solid copper conductors insulated with color coded PVC, shall be UL Verified to TIA/EIA 568-B for Category 3 performance. Cable shall be manufactured the selected SCS Manufacturer:


	C. Coaxial Cable
	1. For station outlets
	a. All runs shall use Quad Shield RG-6 Coaxial cable.

	2. For Intra-Building Distribution
	a. All Riser and Horizontal distribution shall use Commscope QR 540 JCA Coaxial cable

	3. For Inter-Building Backbone
	a. All Outside Plant Coaxial Backbone shall use Commscope QR 860 JCASS Coaxial cable.


	D. Fiber Cable:
	1. For Backbone Distribution:
	a. Each Multimode Fiber shall be/have:
	1) Graded-index optical fiber wave-guide with nominal 50/125(m-core/cladding diameter.
	2) Comply with the latest revision of ANSI/EIA/TIA-4920000.
	3) Attenuation measured in accordance with ANSI/EIA/TIA-455-46, 53 or 61.
	4) Information transmission capacity measured in accordance with ANSI/EIA/TIA-455—204 for overfilled launch.
	5) The measurements performed at 23 degrees C +/- 5 degrees.
	6) Maximum attenuation dB/Km @ 850/1300 nm:  3.5/1.5
	7) Bandwidth: > 1500 MHz-km @ 850nm for overfilled launch,
	8) Bandwidth 500 MHz-km @ 1300nm.
	9) Bandwidth 2000 MHz-km characterized using FOTP 220
	10) Optical Fiber laser optimized and guaranteed for 10 Gigabit Ethernet distances of 300m/300m for 850nm and 1300nm respectively
	11) Optical Fiber laser optimized and guarantee  Gigabit Ethernet distances of 1000m/600m for 850nm and 1300nm respectively

	b. Physical Characteristics:
	1) Shall be rated for environment being distributed.
	2) Shall have 900(m tight-buffered construction
	3) Shall be available with a fiber stand count range from 6 to 144.
	4) Shall have an UL-OFNR/FT4 Flame Rating.
	5) Strength members shall be aramid yarn.
	6) Tight buffered fibers shall be color coded in accordance with EIA/TIA 598 with an overall orange jacket.
	7) Suitable for operation between -20( to 75( C.
	8) Shall comply with ICEA S-83-596
	9) Cables containing Laser Optimized 50/125 µm fibers (Effective Modal Bandwidth equal or greater than 2000 MHz•km at 850 nm) shall have an AQUA jacket

	c. Each Single-mode Fiber shall be:
	1) Class IVa dispersion - unshifted single mode optical fibers with Low Water Peak complying with ANSI/EIA/TIA-492BAAA492CAAB-2000.
	2) The zero dispersion wavelength shall be between 1300 nm and 1320 nm. The ANSI/EIA/TIA-455-168 maximum value of the dispersion slope shall be no greater than 0.090 ps/km-nmP2P. Dispersion measurements shall be made in accordance with ANSI/EIA/TIA-45...
	3) The nominal mode field diameter shall be 9.1 (m with a tolerance of ( 0.4 (m at 1310 nm when measured in accordance with ANSI/EIA/TIA-455-191-B.
	4) Transmission Characteristics:
	5) Maximum cabled attenuation dB/km @ 1310/1550 nm: 1.0/1.0
	6) The cabled cutoff wavelength shall be (1260 nm when measured in accordance with ANSI/EIA/TIA-455-80-C
	7) Distance vs. bandwidth using a Laser transmitter operating at a 1310 nm wavelength

	d. Physical Characteristics:
	1) Shall be rated for environment being distributed.
	2) Shall be available with a fiber strand count range from 6 to 144.
	3) Bundled cable constructions shall have a sub-unit core size of 5.2mm for 12 fibers and 4.5mm for 6 fibers.
	4) Shall have and be marked with an UL-OFNR and OFN FT4 Flame Rating.
	5) Shall comply with Telcordia GR-409.
	6) Shall comply with the requirements of ICEA S-83-596.
	7) Strength members shall be dielectric and may be either FGE/aramid/yarn.
	8) Buffered fibers shall be color coded in accordance with EIA/TIA-598 with an overall yellow jacket.
	9) Shall have a ripcord for overall jacket.
	10) Suitable for operation between -20(C to +75(C
	11) Shall be of an all dielectric design
	12) Cables containing Single-mode shall have a YELLOW jacket
	13) Single-mode shall be tight buffered and manufactured by the selected SCS Manufacturer




	2.12 Cable assemblies (patch cords) and cross-connects
	A. Cable Management
	1. Hook and Loop Cable Managers: Reusable hook and loop (similar to Velcro) style, adjustable tension, roll or spool dispensed

	B. The contractor shall provide factory terminated and tested UTP and optical fiber patch cords and equipment cords for the complete cabling system.  The UTP patch cables shall meet the requirements of ANSI/TIA/EIA-568-B for patch cord testing.
	1. Copper (UTP) patch cords shall:
	a. be a Category 5E Clarity patch cord.
	b. use 8 position connector with impedance matched contacts and designed using dual reactance.
	c. be constructed of 100 ohm, 4 pair, 24 AWG, stranded conductor, unshielded twisted pair copper per the requirements of the ANSI/TIA/EIA-568-B.2 and standard.
	d. meet TIA category 5E component specifications in ANSI/TIA/EIA-568-B
	1) 100% factory tested to meet category 5E performance and
	2) ETL or any other nationally recognized 3PrdP party verification

	e. be center tuned to category 6 performance specifications by using paired bi-level contact array
	f. be capable of universal T568A or T568B wiring schemes.
	g. Modular connector shall maintain the paired construction of the cable to facilitate minimum untwisting of the wires.
	h. have a performance marking indelibly labeled on the jacket (by the manufacturer).
	i. have the ability to accept color-coded labels and icons to comply with ANSI/TIA/EIA-606-A labeling specifications.
	j. have “snagless” protection for the locking tab to prevent snagging and to protect locking tab in tight locations and provide bend relief
	k. be available in three standard colors
	l. be available in 3 foot, 5 foot, 7 foot, 9 foot, and 15 foot standard lengths
	m. be backwards compatible to Category 3 and 5
	n. be manufactured by an ISO 9001 registered company.
	o. be manufactured by the selected SCS Manufacturer

	2. Optical Fiber patch cords shall:
	a. contain two (2) multi-mode optical fibers.
	b. use multi-mode, graded-index fibers with a 850 nm Laser Optimized 50.omicron core.
	c. be capable of transmission at both 850 nm and 1300 nm wavelengths.
	d. include listing of actual loss of patchcord when packaged
	e. be manufactured in standard lengths of 1 m (3.27 ft), 2 m (6.56 ft ), 3 m (9.84 ft), 4 m ( 13.11 ft), 7 m (22.95 ft), and 10 m (32.79 ft), and special ordered in any other lengths.
	f. be manufactured by an ISO 9001 registered company.
	g. be manufactured by the selected SCS Manufacturer


	C. Copper Jumper Wire: Category 5 (for cross connects):

	2.13 Labeling and Administration
	A. Labels:
	1. As recommended in ANSI/TIA/EIA 606.  Permanent (i.e. not subject to fading or erasure), permanently affixed, and created by a hand-carried label maker or a computer/software-based label making system.  Handwritten labels are not acceptable.
	a. For Station Cable:
	1) Brady:  Bradymaker Wire Marking Labels WML-511-292 (or approved equal)

	b. For Backbone Cable:
	1) Panduit Marker Tie (or approved equal)



	B. Hand-carried label maker:
	1. Brady: ID Pro Plus (or approved equal).



	PART 3 -  Execution
	3.01 General
	A. The Contractor is solely responsible for the safety of the public and workers in accordance with all applicable rules, regulations, building codes and ordinances.
	B. All work shall comply with applicable safety rules and regulations including OSHA .  All work shall comply with the requirements of the National Electrical Safety Code (NESC) and the NEC except where local codes and/or regulations are more stringen...
	C. All work shall comply with the standards, references and codes listed in PART 1 -- REFERENCES above.  Where questions arise regarding which standards, references, or codes apply, the more stringent shall prevail.
	D. All work shall comply with the requirements and recommendations of the product manufacturers.  Where questions arise regarding which requirements and recommendations apply, the more stringent shall prevail.
	E. Replace and/or repair to original (or better) condition any existing structures, materials, equipment, etc. inadvertently demolished or damaged by the Contractor during the course of construction at no additional cost to the Owner.
	F. Remove surplus material and debris from the job site and dispose of legally.
	G. Cleaning:  Clean Telecommunication Rooms after installation activities are complete and prior to releasing them to the Owner for the Owner’s use.  This includes all debris, extra material, packaging, and boxes. Wipe down network racks, cabinets, ho...

	3.02 Raceway
	A. Surface Raceway: Provide for all surface mounted stations as shown in the Contract Documents.
	1. Size surface raceway according to the quantity of cable to be routed through it according to ANSI/TIA/EIA 569 cable capacity standards, plus an additional 100% for future expansion. Size fittings/bends to accommodate Category 5/6 and fiber optic be...
	2. Match surface raceway finish as close as possible to the finish of the wall it is to be mounted on but do not paint surface raceway. Surface raceway shall be:
	a. Installed per Article 352 of the NEC.  Surface raceway shall be installed as mechanically and electrically continuous and bonded in accordance with NEC and ANSI/TIA/EIA 607 codes and standards.
	b. Installed according to ANSI/TIA/EIA standards for fiber optic and Category 5/6 bend radii.  Bend points shall have a minimum two inch radius control.
	c. Securely supported using screws or other anchor-type devices (tape or glue is not an acceptable support medium) at intervals not exceeding 5 feet and with no less than two supports per straight raceway section.  Surface raceway shall be supported i...
	d. Completely installed including insulating bushings and inserts where required by manufacturer’s installation requirements.
	e. Installed parallel and perpendicular to surfaces or exposed structural members, and following surface contours where possible.
	f. Close any unused raceway openings.


	B. Backboards:  Provide backboards as shown on Contract Documents.  Backboards shall be capable of supporting attached equipment, and painted with a minimum of two coats (over primer) of fire retardant, non-conductive paint, and one coat of white colo...
	C. Sleeves: Provide sleeves where required for cable pass-thru through building structures and/or fire rated barriers.  Provide roto-hammering or core drilling where required for sleeve installation.  Seal (and if a fire rated barrier, firestop) betwe...
	1. As noted in the Contract Documents.
	2. Where not noted, size sleeves a minimum of 2 inches in diameter or by the type and quantity of cable to be routed through the sleeve per ANSI/TIA/EIA 569 cable capacity standards plus an additional 100% for future expansion - whichever is greater.

	D. D-Rings: Provide D-Rings as necessary to route exposed cables in telecommunications rooms and on backboards and for raceway for routing cable in non-exposed open access environments, and as shown in the Contract Documents.  D-Rings may be affixed t...
	1. Size D-Rings as noted in the Contract Documents.
	2. Where not noted, size D-Rings according to the type and quantity of cable to be routed through the ring per TIA/EIA 569 cable capacity standards, plus an additional 100% for future expansion, but not less than a minimum of 2 inches in diameter.

	E. Cable Supports (J-Hooks, Straps): Provide cable supports for routing cable in non-exposed open access environments as shown in the Contract Documents. Cable supports may be affixed to wall/ceiling structures or other supports, but not attached to a...
	F. Ladder Rack:  Install ladder rack per manufacturer’s instructions with flat (rung) side up.  Provide ladder rack to affix tops of racks to walls, to route cable from walls to racks within telecommunications rooms, and in locations shown in the Cont...
	G. Innerduct: Provide bright orange innerduct as pathway for backbone fiber optic cables (backbone only – not station cables), from backbone fiber patch panels to conduit or plenum entrances, and as shown in the Contract Documents.  Innerduct installe...
	H. Pull Strings: Provide a pull string in existing conduits that are to remain vacant after existing cable is demolished and in existing and new conduits that have new cable installed under this project.

	3.03 firestopping
	A. Only employees trained/certified by the firestopping manufacturer shall apply firestopping materials.
	B. Maintain fire rating of penetrated fire barriers.  Fire stop and seal penetrations made during construction.
	1. Provide firestopping material for through and membrane penetrations of fire-rated barriers.
	2. Install firestops in strict accordance with manufacturer’s detailed installation procedures.
	3. Install firestops in accordance with fire test reports, fire resistance requirements, acceptable sample installations, manufacturer’s recommendations, local fire and building authorities, and applicable codes and standards referenced in PART 1 – RE...
	4. For demolition work, apply firestopping to open penetrations in fire rated barriers where cable is removed.  Apply firestopping regardless of whether or not the penetrations are used for new cable or left empty after construction is complete.
	5. Firestopping material used to seal open penetrations through which cable passes shall be re-usable/re-enterable.


	3.04 Equipment Racks/ENCLOSURES
	A. Provide EIA racks/cabinets and all associated hardware according to locations, elevations, and plan views as shown in the Contract Documents.  A typical two rack elevation is shown below.
	B. For Floor Mount Racks/Cabinets:
	1. Using ladder rack, horizontally affix the top of a given rack/cabinet to the wall as shown on the Contract Documents. Bolt horizontal ladder rack to rack/cabinet and to walls. Bolt rack/cabinet to floor.

	C. Free Standing Equipment Racks:
	1. Coordinate with Owner to identify desired location for shelf.  Provide shelf, installed per Owner’s direction.
	2. Coordinate with Owner to identify desired location for lockable storage drawer.  Provide drawer, installed per Owner’s direction.


	3.05 Grounding and Bonding
	A. Grounding and bonding work shall comply with the Uniform Building Code, Uniform Fire Code, WAC, National Electrical Code, and UL 467, ANSI/TIA/EIA standards and the references listed in PART 1 – REFERENCES above, as well as local codes which may sp...
	1. Provide a minimum of one wall-mountable telecommunications ground bus bar per telecommunications room and as shown on the Contract Documents.
	2. Grounding conductor shall be installed to bond all non-current carrying metal telecommunications equipment and materials to the nearest TMGB or TGB (as provided under Division 16 Section — “Grounding for Communications Circuits and Raceway”).
	a. Ensure that bonding breaks through paint to bare metallic surface of all painted metallic hardware.
	b. Provide ladder rack grounding kits to bond each section of ladder rack and bond ladder rack to racks/cabinets where ladder racks are connected.

	3. In multi-story buildings, if there is more than (1) IDF per floor, the TGBs must be bonded together at top floor and at every third floor interval per ANSI/TIA/EIA-607.


	3.06 Video distribution
	A. The Video Distribution for the project shall be designed to connect to the existing 750mhz sub-split video plant.
	1. Outside Plant Backbone Cable will be Commscope QR 860 JCASS extending from the exist plant to the project.  The exact location for the interconnection to the existing plant will be coordinated with Mason ITU/NET upon review of project cable plant d...
	2. Riser cable will be Commscope QR 540 JCA from the MDF to the IDFs.  Amplifiers will be installed as required to provide adequate signal levels.
	3. Commscope QR 540 JCA will be used for horizontal distribution from the IDFs to a location within 150 feet of the station outlet.  Tap locations will be designed and installed to provide an appropriate signal level for either 75 or 150 foot station ...
	4. Station outlet cables will be Quad Shield RG-6 coaxial cable of either 75 or 150 foot length and attached to an appropriate tap to provide 0db +-4db at the station outlet.  Tilt between channel 3 and channel 116 will be no greater than 4db.


	3.07 Patch Panels
	A. Provide patch panels and horizontal wire management according to locations, elevations, and plan views as shown on the Contract Documents.
	1. Fiber: Size and install rack-mountable patch panels as shown on the Contract Documents. Use fiber patch panels to terminate multimode and/or singlemode fiber backbone cables.
	2. Horizontal Wire Management: Provide horizontal wire management as shown on the Drawings.


	3.08 Connectors
	A. Copper Connectors (modular jacks):
	1. 1. For Horizontal Distribution:
	c. Terminate Category 5E cable using the T568B wiring pattern.



	3.09 COPPER Termination Blocks
	A. Provide vertical and horizontal cable management for jumper/patch cables between termination blocks. Provide termination blocks and (jumper troughs) with or without legs based on the following mounting conditions:
	1. 1. Mounting on Backboards: Provide termination blocks, jumper troughs, and distribution rings with legs and as shown on the Contract Documents.  Use jumper troughs above and below each termination block in a column. Use a distribution ring backboar...
	2. 2. Mounting on Racks: Provide termination blocks and jumper troughs without legs. Use rack mount brackets to mount termination blocks on EIA standard 19” floor and wall-mount racks.

	B. Provide one horizontal cable termination block with connecting blocks, designation strips, and labels, to Owner for spare.
	C. Provide one backbone cable termination block with connecting blocks, designation strips, and labels, to Owner for spare.
	D. Route cable horizontally along base of backboard until it reaches the termination block column on which it is to terminate and then route vertically to the termination block.
	E. Install termination block wall field according to the elevations shown in the Drawings.
	F. Install termination block punch downs for riser cable as follows:
	2. Terminate the cable consecutively on the Krone, Series 2, 10 pair blocks.
	3. On the connections from the Krone blocks to the racks, terminate the cables consecutively on the Voice riser patch panel (DO NOT DROP THE 25PTHP PAIR IN EACH BINDER).  Example: If the voice riser is 50 pair, the patch panel will be pairs 1-48, not ...
	G. Punch down cable using only the selected SCS Manufacturer approved impact tool.

	3.10 station outlets
	A. Faceplates: Provide faceplates for stations in the locations and gang counts shown on the Contract Documents.  Faceplates shall completely conceal outlet boxes, reducer plates, etc.  Faceplates shall provide a snug and sure fit for connectors – loo...
	B. Faceplates shall be level and plumb.
	C. Faceplate Mounting Brackets: Provide faceplate mounting brackets as required and as shown for flush mounted communications outlets.
	D. Surface Device Boxes:  Provide surface mount device boxes as required and as shown for surface mounted communications outlets.
	E. Dual Port RJ45 outlet will be installed and concealed above the common area ceiling for wireless access points (WAP).  The outlet must be installed in an appropriate enclosure for the location.  The number and locations will need to be sufficient t...
	F. Station Outlets:  Provide appropriate amount of Enhanced Category 5E cable and coax to the outlet. All outlets shall be wired with the T568B standard. All outlets containing three Enhanced Category 5E cables shall be wired in an (A, B, C) configura...

	3.11 cable
	A. General (applicable to all cable types): Provide non-plenum (CM/CMR, OFNR) rated cable for locations where cable is to be installed in conduit.  For cable not installed in conduit, provide plenum (CMP, OFNP) rated cable if cable is installed in a p...
	1. For Horizontal Distribution: Provide station cable in types, sizes, and quantities as defined by the Symbol Schedule and as shown on the Contract Documents. Install cable between the station and its associated telecommunications room. Provide one c...
	2. Install cable in compliance with ANSI/TIA/EIA and ISO/IEC 11801 requirements and BICSI TCIM practices.
	3. Penetrations through floor and fire-rated walls shall utilize metallic sleeves and shall be fire-stopped after installation and testing, utilizing a firestopping system approved for that application.
	4. Adhere to the bending radius and pull strength requirements as detailed in the ANSI/TIA/EIA standards and the manufacturer’s installation recommendations during cable handling and installation.
	a. Pull all cables simultaneously where more than one cable is being installed in the same raceway.
	b. Use pulling compound or lubricant where necessary.  Use compounds that will not damage conductor or insulation (Polywater, or approved equal).
	c. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage media or raceway.  Repair or replace conduit bushings that become damaged during cabling installation.

	5. Install cable in a continuous (non-spliced) manner unless otherwise indicated.
	6. Install exposed cable parallel to and perpendicular to surfaces on exposed structural members and follow surface contours where possible.
	7. Tie or clamp cabling.  Attaching cables to pipes, electrical conduit, mechanical items, existing cables, or the ceiling support system (grids, hanger wires, etc.) is not acceptable. Install tie-wraps in conformance with the SCS manufacturer’s insta...
	8. Cable at the backboards:
	d. Lay and dress cables to allow other cables to enter raceway (conduit or otherwise) without difficulty at a later time by maintaining a working distance from these openings.
	e. Route cable as close as possible to the ceiling, floor, sides, or corners to insure that adequate wall or backboard space is available for current and future equipment and for cable terminations.
	f. Lay cables via the shortest route directly to the nearest edge of the backboard from mounted equipment or blocks.  Support cables so as not to create a load on the equipment upon which the cables are terminated.  Tie-wrap similarly routed and simil...
	g. See COPPER TERMINATION BLOCKS above for details on routing copper cabling to termination blocks.

	9. Cable in the telecommunications rooms:
	h. For telecommunications rooms with ladder rack, lay cable neatly in ladder rack in even bundles and loosely secure cabling to the ladder rack at regular intervals with tie-wraps or hook-and-loop straps.

	10. Cable terminating on patch panels located on racks:
	i. Route cables in telecommunications rooms to patch panels on racks by routing across ladder rack across top of rack and then down vertical ladder rack to patch panel.


	B. Copper Cable:  Terminate all pairs within a cable.  Un-terminated cable pairs are not acceptable.
	1. For horizontal distribution:  Provide station cable in the locations shown on the Contract Documents.  Provide service loops with a minimum length of 12 inches in outlet boxes and no less than 10 feet in the ER/TR’s.
	j. For workstation outlets with both Category5E and coaxial cable for TV Distribution, terminate Category 5E cabling after coaxial cable has been installed and terminated.
	k. Route station cable that is exposed (not in conduit) to comply with ANSI/TIA/EIA-569 requirements for avoiding potential EMI sources and as follows:
	1) 48 inches from motors or transformers
	2) 12 inches from conduit and cables used for electrical power distribution
	3) 5 inches from fluorescent lighting


	C. Fiber Cable:  Terminate all fiber strands within a fiber cable.  The installation of “dark fiber” is acceptable upon approval by Mason ITU/NET.

	3.12 cable assemblies (patch cords) and cross-connects
	A. Furnish copper patch cables for modular copper cross-connects.  Use a quantity of 1.25, 9ft patch cables for every station outlet for budgeting purposes.  Exact quantities and colors to be coordinated with Mason ITU/NET at the time that the prelimi...
	B. Furnish fiber patch cables for fiber cross connects.  Deliver patch cables to Owner in the lengths and quantities below:
	1. For Multimode:
	a. Length (e.g. 3m) - (Qty. 20), Type: (Duplex SC-to-SC)
	b. Length (e.g. 1m) - (Qty. 20), Type: (Duplex SC-to-SC)


	C. Furnish one (1) spool of Category 5 jumper wire for each telecommunications room for cross connects and deliver unopened to Owner.
	D. Furnish hook-and-loop cable managers for managing patch cords in the telecommunications rooms. Provide in colors, sizes and quantities as indicated below.  Cable managers shall be the same color as the patch cable type that they manage.
	1. Furnish four (4) cable managers each 6 inches in length for each telecommunications room with fiber connectivity
	2. Furnish one roll of 50 cable managers each 6 inches in length for use in Main Equipment Room.


	3.13 Labeling and Administration
	A. General:  Labeling and administration shall comply with ANSI/TIA/EIA 606 and standard industry practices.
	B. Telecommunications Rooms:  Affix a permanent label to the door of each telecommunications room.  Where telecommunications room names are required in other labels, use the telecommunication room name shown on the Contract Documents.
	C. Racks:  Label racks as shown on the Contract Documents.  Affix label centered across top cross-member of rack.
	D. Grounding/Bonding Conductors:  Label bonding conductors; “WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR.  DO NOT REMOVE OR DISCONNECT!”
	E. Cables:
	1. Label Location:  Affix at each end of the cable.
	2. Station Cables:  Label station cables with the same label as the station connector (see STATION CONNECTORS (PORTS) below) that terminates the cable at the station location. Include a clear vinyl adhesive wrapping applied over the label in order to ...
	3. Provide labels at each end of each cable within 24” of telecommunications room entrance and again within 24” of termination point.

	F. Termination Blocks:
	1. General:
	l. Label termination block ports/pairs sequentially beginning on the first row of each termination block column.  Begin with “001” for the first port/pair.
	m. Label termination strip pairs sequentially (left to right).

	2. For Horizontal Distribution:
	n. Label station outlets in accordance with EIA/TIA-606 using typed or computer printed labels that fit the jack insert and are consistent with the patch panel labeling in the Telecommunications Room. (I.E. The top label on the faceplate of the first ...
	o. Label cables and patch panels with designations that are the same as the outlet.
	p. Outlets shall be numbered on the patch panels sequentially starting with 001.  DO NOT skip outlet numbers on the patch panels.  If a pre-numbered outlet has been deleted, leave that position blank on the patch panel.

	G. Conduits:  Label each conduit end (existing or new) in a clear manner by designating the location of the other end of the conduit (i.e. room name, telecommunications room identifier, pull box identifier, outlet identifier (use the label of the firs...
	H. Pull Strings: Label each pull string in a clear manner by designating the location of the other end of the pull string (i.e. room name, telecommunications room name, pull box identifier, outlet identifier (use the label of the first port of the out...

	3.14 Testing
	A. Provide test records on a form approved by the Owner and Designer.  Include the test results for each cable in the system.  Submit the test results for each cable tested with identification as discussed under LABELING AND ADMINISTRATION above.  Inc...
	1. Print test records for each cable within the system directly from the tester and submit in paper form (in a binder) and in electronic form (on diskette or CDROM) to the Owner and Designer for review.  Handwritten test results will not be accepted.

	B. Test the SCS after installation for compliance to all applicable standards as follows:
	1. Copper:
	a. For Horizontal Distribution: Test all pairs of each copper station cable, for conformance to ANSI/TIA/EIA 568-B Category 5E, and ANSI/TIA/EIA 568-B standards. To the extent possible, perform tests with building electrical systems fully powered on (...
	1) Test each end-to-end link (the entire channel from the connector at the station to the connector or termination in the telecommunications room)  utilizing sweep tests, for continuity, shorts, polarity, near-end cross talk (NEXT), far-end cross talk...
	a) Testing Device: Fluke DSP-4000 with latest software and hardware releases.



	2. Fiber: Test fiber optic cable on the reel upon delivery to the job site prior to installation, and again after installation.
	a. Prior to testing, calculate the cable loss budget for each fiber optic cable and clearly show the result on the test documentation.  Calculate maximum loss using the following formula, assuming no splices:
	1) For Horizontal Distribution:
	a) Max Loss = 2.0db (per ANSI/TIA/EIA 568-B)

	2) For Backbone Distribution:
	a) Max Loss = [(allowable loss/km) * (km of fiber)] + [(.3db) * (# of connectors)]
	b) A mated connector to connector interface is defined as a single connector for the purposes of the above formula.

	3) A given fiber strand shall not exceed its calculated maximum loss (per the above formula).

	b. Test all strands using a bi-directional end-to-end optical transmission loss test instrument (such as an OTDR) trace performed per ANSI/TIA/EIA 455-61 or a bi-directional end-to-end power meter test performed per ANSI/TIA/EIA 455-53A, and ANSI/TIA/...
	1) Calculate loss numbers by taking the sum of the two bi-directional measurements and dividing that sum by two.
	2) Provide test measurements as follows:
	a) For Multimode Cable:  Test at both 850 and 1300nm.


	c. For Singlemode Cable:  Test at both 1310 and 1550nm.
	d. Test results shall conform to:
	1) The criteria specified in ANSI/TIA/EIA-568B
	2) The Contractor’s calculated loss budget above
	3) The criteria specified in IEEE 802.3z (1000Base-X Gigabit Ethernet)
	a) In addition to the above, perform tests both recommended and mandated by manufacturer.  Tests shall confirm/guarantee compliance to maufacturer’s performance standards and also IEEE 802.3z for a maximum end-to-end dB loss of 2.5 dB.

	4) The criteria specified in IEEE 802.3z (1000Base-X Gigabit Ethernet)



	C. Identify cables and equipment that do not pass to the Owner and Designer.  Determine the source of the non-compliance and replace or correct the cable or the connection materials, and retest the cable or connection materials at no additional expens...
	1. In addition to the above, if it is determined that the cable is at fault, remove the damaged cable and replace it with a new cable.  Cable “repairs” are not acceptable.  The procedure for removing the cable shall be as follows:
	a. Prior to removal of damaged cable and installation of new cable:
	1) Inform the Owner and Designer of the schedule for the removal and installation.
	2) Test the new cable on the reel per paragraph B, above.
	3) Test cables that occupy the same innerduct or conduit (if not in innerduct) as the damaged cable per paragraph B, above, regardless of whether or not they are new cables installed as part of this project or existing cables installed prior to this p...
	4) Provide test results to the Owner and Designer for approval by the Owner and Designer.

	b. Remove the damaged cable and provide new cable.
	c. After the removal of the damaged cable and installation of the new cable:
	1) Test the new cable per the paragraph titled TESTING.
	2) Test cables that occupy the same innerduct or conduit (if not in innerduct) as the damaged cable per paragraph B, above, regardless of whether they are new cables installed as part of this project or existing cables installed prior to this project.
	a) If any of the cables requiring testing are in use, coordinate with the Owner to schedule an outage opportunity during which the testing can be performed.

	3) Provide test results to the Owner and Designer for approval by the Owner and Designer.

	d. If a cable which occupies the same innerduct or conduit (if not in innerduct) as a damaged cable is damaged by the extraction and installation process, replace the cable at no additional expense to the Owner.
	1) Damaged cables which are replaced shall be subject to the testing procedures of the paragraph titled TESTING.




	3.15 FOLLOW UP
	A. For the first four weeks that the system is in full operation, provide technical assistance for trouble shooting, training, and problem solving by phone and (within 24 hours of notice) on site.  Provide up to 40 hours of assistance (in addition to ...



	DIV 28 ELECTRONIC SAFETY AND SECURITY
	6T28 13 006T  5TAccess Control – Housing Only
	1. Related Documents
	 Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	2. Summary
	 Retain items below that are included in this Section, or include others as necessary.
	1) Section includes the following for the integrated access control security and site management system:
	2) Electrified and Integrated Access Control Door Hardware.
	3) Monitoring and Signaling Equipment.
	4) System Network Control Processors.
	5) Reader Controller Interfaces and Modules.
	6) Input Monitor and Output Control Interfaces and Modules.
	7) Card Readers.
	8) Multiplexers and Channel Input and Relay Modules.
	9) Cards and Credentials.
	10) Access Control System Application Software.
	11) Electrified Hardware and Access Control System Power Supplies, Back-Ups and Surge Protection.
	 Related Sections:
	1) Retain Division Sections below related to this Section, or include others as necessary.
	2) Division 08 Section 081100 "Steel Doors and Frames."
	3) Division 08 Section 081400 "Flush Wood Doors."
	4) Division 08 Section 084100 "Aluminum-Framed Entrances and Storefronts."
	5) Division 08 Section 087100 "Door Hardware".
	6) Division 14 Section "Elevators" for security access to elevator floor selection controls.
	7) Division 26 Sections (inclusive) for connections to electrical power system and for low-voltage wiring work.
	8) Division 27 Section "Communications Horizontal Cabling" for connections to LAN.
	9) Division 28 Section "Conductors and Cables for Electronic Safety and Security."
	10) Division 28 Section 281600 "Intrusion Detection."
	11) Division 28 Section 282300 "Video Surveillance."
	12) Division 28 Section 283100 "Fire Detection and Alarm."
	 References:
	1) ANSI A117.1 (1998) - Accessible and Usable Buildings and Facilities.
	2) IBC [2003, 2006] - International Building Code.
	3) NFPA 70 (2002) - National Electrical Code.
	4) NFPA 80 (1999) - Fire Doors and Windows.
	5) NFPA 101 (2006) - Life Safety Code.
	6) VUSBC Chapter 10 Means of Egress. To achieve compliance with the VUSBC; the Access/ Security Control Locking Systems (the complete system in its entirety) is to be UL listed for the specific application, or submit documentation that demonstrates th...
	7) UL 294 - Access Control Systems.
	8) UL 1076 - Proprietary Burglar Alarm Units and Systems.
	 Products furnished, but not installed, under this Section include the following.  Coordinating, purchasing, delivering, and scheduling remain requirements of this Section.
	1) Patented and security construction keyed cylinders required for mechanical override access. In new construction, permanent cores are to be installed by the EAC sub contractor or his designee in consultation and direction from owner. Any cut hard ke...
	3. Submittals
	 Product Data:  Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	 Shop Drawings:  Details of electrified integrated locking hardware and access control firmware, indicating the following:
	1) Wiring Diagrams:  Upon receipt of approved schedules, submit detailed system wiring diagrams for power, signaling, monitoring, communication and control of the access control system electrified hardware and firmware.  Differentiate between manufact...
	a. Complete (risers, point-to-point) access control system block wiring diagrams.
	b. Elevation diagram of each unique access controlled opening showing interconnection of major system components.
	c. System Operational Descriptions: Include description of component functions including, but not limited to, the following situations:  normal secured/unsecured state of door; authorized access; authorized egress; unauthorized access; unauthorized eg...
	 Operating and Maintenance Manuals:  Provide manufacturers hardware, software, operating and maintenance manuals for each item comprising the complete access control and site management installation in quantity as required in Division 01, Closeout Su...
	1) 11TAs-Built Drawings:  During system installation, the Contractor to maintain a separate hard copy set of drawings, elevation diagrams, and wiring diagrams of the access control system to be used for record drawings.  This set to be kept up to date...
	 Warranties and Maintenance:  Special warranties and maintenance agreements specified in this Section.
	4. Quality Assurance
	 Manufacturers Qualifications:  Engage qualified manufacturers with a minimum (5) years of documented experience in providing access control and security systems equipment and software similar to that indicated for this Project and that have a proven...
	1) Software and access control systems components to have been previously and thoroughly tested together with proven installations similar in size and functionality to the design requirements indicated for this Project.
	 Installer Qualifications:  Factory trained and certified Systems Integrators, acceptable by the product manufacturers, with a minimum five (5) years documented experience installing complete integrated access control systems similar in material, des...
	1) References:  Provide a minimum of five (5) references for similar projects including contact name, phone number, name, and type of project. Two of the five references provided must be projects that consisting of one hundred (100) or more card reade...
	2) Professional Staffing:  Firms to have a dedicated access control systems integration department with full time, experienced professionals on staff experienced in providing on site consulting services for both electrified door hardware and integrate...
	3) Factory Training:  Installation and service technicians are to be competent factory trained and certified personnel capable of maintaining the system.  Vendor must be certified by the software manufacturer and must provide certifications from for A...
	4) Service Center:  Firms to have a service center capable of providing training, in-stock parts, and emergency maintenance and repairs at the Project site with 24-hour/7-days a week response time, with a maximum of a 4 hour emergency response time on...
	5) Software/Integrator/Technicians/ Programmers must be, at a minimum, 2003 Microsoft Certified Systems Engineers (MCSE).  (Not installers of Hardware)
	6) Vendor must have an internal Technical Support Department staffed with a minimum of at least (3) technical support specialists whose sole job function is to support GMU on high level software related issues. This staff must be separate from install...
	7) The Vendor preferably has previous “on-site” experience of the GMU campus and the existing security system(s).
	8) All work must be performed directly by the Vendors own internal employees. No work is to be performed by subcontractors.
	9) To ensure quality assurance and best of practice installation methods, Vendor must be UL2050 certified for security systems installation. A current copy of this certification must be provided with bid response.
	10) Vendor must provide proof of being in business for at least ten (10) years.
	 Supplier Qualifications:  Factory authorized Supplier/Dealers, in good standing with the primary product manufacturers, with a minimum (3) years experience supplying integrated access control systems similar in material, design, and scope to that in...
	 Supplier Certifications: Security Integrators must provide valid certificates from the specified manufacturers listed in this section in order to be pre-qualified to bid on this project.
	
	 Source Limitations:  Obtain each type and variety of electrified door hardware and access control system firmware and software from a single source, qualified supplier unless otherwise indicated.
	1) Provide electrified integrated door hardware from the same manufacturer as mechanical door hardware, unless otherwise indicated.  Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party s...
	 Regulatory Requirements:  Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 requirements and guidelines as directed in the model building code including, but not limited to, the following:
	1) Comply with NFPA 70 "National Electrical Code", including electrical components, devices, and accessories listed and labeled as defined in Article 100 by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	2) Where indicated to comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," ANSI A117.1.
	3) Comply with NFPA 80 "Fire Doors and Windows" for fire labeled opening assemblies.
	4) Comply with Virginia Uniform Statewide Building Code.
	5) The installed access control system shall conform to all local jurisdiction requirements.
	 Pre-Installation Conference:  Conduct conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier/Dealer, Systems Integrator, and Contractor to review proper installation method...
	1) Inspect and discuss Division 26 electrical roughing-in and similar preparatory work performed by other trades.
	2) Review and verify sequence of operation descriptions for each unique access controlled opening.
	3) Review and finalize construction schedule and verify availability of materials.
	4) Review the required inspecting, testing, commissioning, and demonstration procedures.
	5. Delivery, Storage, And Handling
	 Do not store electronic access control hardware, software, or accessories at Project site without prior authorization.
	1) Access control firmware and software:  Where approved and directed, inventory upon receipt and store electronic access control equipment in a secure, temperature and humidity controlled environment in original manufacturer's sealed containers.
	 Tag each item or package separately with identification related to the final Access Control Door Schedule, and include basic installation instructions with each item or package.
	 Deliver permanent keys, cores, access control credentials, software, and related accessories directly to Owner via registered mail or overnight package service.  Instructions for delivery to the Owner established at the “Pre-Installation Conference".
	6. Coordination
	 Coordinate quantity and arrangement of assemblies with ceiling space configuration and with components occupying ceiling space, including structural members, pipes, air-distribution components, raceways, cable trays, recessed lighting fixtures, and ...
	 Access Control System:  Coordinate with the appropriate trades the layout and installation of scheduled electrified door hardware and access control equipment with required connections to source power junction boxes, power supplies, sealing of fire ...
	 Templates:  Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing electrified door hardware and access control system components.  Check Shop Drawings of other work ...
	 Door and Frame Preparation (New Doors/Frames only):  Related Division 08 Sections (Steel, Aluminum and Wood) doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified ele...
	7. Warranty
	 General Warranty:  Reference Division 01, General Requirements. Special warranties specified in this Article will not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and are in addition to, and run concu...
	 Warranty Period:  Written warranty agreeing to repair or replace components of the installed access control system hardware and software that fail in materials or workmanship, including all related parts and labor, for a minimum period of (24) month...
	1) Structural failures including excessive deflection, cracking, or breakage.
	2) Faulty operation of the hardware.
	3) Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4) Electrical component defects and failures within the systems operation.
	 Special Warranty Periods (Electrified Access Control Door Hardware):
	1) Two years for Electrified, Wiegand Output, and IP-Enabled Access Control Door Hardware.
	 Support and Extended Service Agreement: Submit for Owner’s consideration an optional extended service agreement for the installed access control system, including support for software related issues.  The extended service agreement is considered ele...
	1) A published copy of this agreement to be included with the submittal package
	2) Support for the installed access control system components is provided through the vendor under a 24 hour technical assistance program.
	3) Access control and management system components are to be available on a one-day turnaround time frame from the manufacturer.
	4) Primary systems manufacturer to offer and provide remote modem or internet access for direct factory support to the vendor. The factory level support to include diagnostics and troubleshooting support on systems related issues at no additional cost...
	 Access Control Software Upgrades:  V11Tersion upgrades and "fix" releases to the access control system software are available at no extra charge11T as long as the version of software provided under this specification remains the current manufacturer...
	1) Major access control software revisions that provide new functionality to the product provided free of charge for up to one (1) year from the date of substantial completion.
	2) Access control system software is to be upgradable as may be required or as necessary, to expand, and manage the owner’s site or sites. Upgrades are to be offered at a published flat fee for the primary system software, with single license modules ...
	3) As part of the submittal package, provide a list of available software upgrades and/or expansions modules.  List to identify related costs for upgrades, or expansions to the original system, up to the next qualifying operational level.
	8. Maintenance Service
	 Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of the installed access control system hardware and co...
	 Maintenance Service:  Beginning at Substantial Completion, provide continuous (6) months full maintenance by skilled employees of the Systems Integrator.  Include preventive maintenance, repair, or replacement of worn or defective components, lubric...
	9. Scope of Work
	 Furnish and install at the indicated locations the specified electrified and integrated door hardware and access control firmware and software for a completely operational access control and security site management system.  The proposed system MUST...
	 Installation requirements:
	1) USecurity Contractor:U All Access Control components as specified within Section 281300 will be furnished and installed as a turnkey system by an Single Security Contractor; including but not limited to the following items: Access Control Software,...
	 System includes, but is not necessarily limited, to the following:
	1) Electrified integrated card reader locks and exit hardware, override cylinders, network control processors, reader controller panels, I/O monitor/control interfaces, door position switches, remote card readers and display terminals, access cards an...
	a. Provide the appropriate number of reader controller panels and I/O monitoring/control expansion interfaces as needed to handle the number of card readers, locking devices, door status devices, and identified alarm inputs specified in this section, ...
	b. Provide manufacturer approved integrated card reader locks, exit hardware, and remote mounted card readers [mullion, jamb, wall mounted] that are functionally compatible with the specified access control equipment interfaces.
	c. All doors with card readers shall permit free egress at all times to comply with the Virginia Uniform Building Code and BOCA.
	d. All doors specified to receive electrified locking hardware shall have the function of either a night latch or storeroom; if a key override is used the electrified locking hardware will remain in a locked state.
	e. All doors specified to receive electrified locking hardware shall be provided with an electric hinge.  Armored door loops will not be accepted by the owner.
	f. All doors specified to receive card readers shall also have door contacts to monitor the door position and request-to-exit devices to shunt the door contact upon exit.  Request-to-exit devices shall be integrated into the electrified locking hardwa...
	g. Magnetic locks are not an acceptable electrified locking method unless they are required to satisfy Building Codes.
	 Access control system equipment to be installed in an enclosure box compatible with the specified components. This enclosure to include, but is not necessarily limited to, the network control processor, I/O monitor/control interface panels, power su...
	1) Enclosure box to be located in a designated Housing Server room(s) with connection to the campus wide local area network for communication back to the central server host.
	 Owner to provide necessary computer hardware and network consisting of:
	1) Central Server Host Computer
	2) Client Workstations
	3) Owner will be responsible for ensuring that each computer hardware component includes the required interfaces, expansion boards, and peripherals that will be necessary to allow the system to operate as described within this specification and as ind...
	4) Network Control Processor Connections
	 Power Supplies, including battery backup and separately fused surge protection, required for the electrified door hardware and access control equipment.
	 Installation, final configuration, and commissioning of electrified door and access control system hardware, communication firmware, power supplies, and related accessories.
	 System application software including installation, programming, and end user training of the access control system demonstrating operating, repair and maintenance procedures.  Include no fewer than 8 hours of on-site central server training for des...
	1) Include minimum of 4 hours of Client Software Application (client workstation) training at each of the remote installed facilities for local administrative staff.
	 Provide manufacturer required power controllers, interface boards, and programming that may be required for approved electric latch retraction exit devices supplied under this Section.
	 Electrical contractor (Division 26) to provide the following for New Construction:
	1) Source power wiring (120VAC) as required for the electrified locking and access control hardware, equipment, accessories, and power supplies.  This includes quad outlets as required on a dedicated circuit in the designated HOUSING server room (sepa...
	2) Provide required conduit, stub-in, junction and back boxes, pull strings and connectors for both the electrified locking hardware and access control equipment at each of the access controlled or monitored openings per plan drawings and specs. Suppl...
	a. At wall mounted remote readers, provide conduit on the secured side of the door, 36" from the finish floor and 6" from the edge of the frame, to the related power supplies and access control equipment.
	b. At electrical hardware power transfers provide conduit on the secured side of the opening from the power transfer, thru-wire hinge, or serviceable panel location on the frame jamb to the related power supplies and access control equipment.
	3) Electrical Contractor to provide all 120VAC cabling connections and terminations from the electrical junction boxes to these electrical devices.
	4) All electronic access control 120VAC power shall be tied into the Emergency Power circuit by the Electrical Contractor.
	 Access Control System Integrator to provide the following:
	1) Low voltage wiring (12/24VDC) and communication cabling (RS-232/RS-485) from network control processors to reader controllers, I/O monitor/control interface panels, electrified and integrated locking hardware, remote card readers, keypads, or displ...
	 Elevator Contractor to provide the following:
	1) Interface or landing of interface cable onto the elevator call button will be performed by a certified elevator contractor.
	2) Coordinate with access control systems integrator provisions for a card reader with output allowing the elevator call button to be activated.  A validated card read will be required for activation.
	 Final connections to fire alarm system, if required, by electrical and fire alarm system contractors.
	 Provide permits, submittals, and approvals required by the authority having jurisdiction, prior to commencing with work.
	10. System Architecture - Access Control and Site Management System (Acsms)
	 General:  The ACSMS must utilize the existing system in place at George Mason University. The ACSMS is a modular and networked based system providing physical access control security to a Wide Area campus enterprise.  The system to be capable of con...
	1) An "Enterprise" class access control software application.
	2) Client/Server model operating central server host software modules and client workstation software applications in a multi-user and a multi-tasking environment.
	a. The ACSMS to permit multiple instances of client software applications to run simultaneously on the network.  The base system to include 3 single client and 3 web client software application licenses.
	3) Partitioning: The system to support security partitioning enabling system administrator to segment the configuration database and group multiple entities within the security partition.
	a. Security partitions limit what users can view in the configuration database. Administrators, who have all rights and privileges, can segment a database into multiple security partitions. A user who is given access to a specific partition will only ...
	4) Encryption:  The system to support encrypted communication between the central server software and client software applications (sever-to-server and client-to-server) using a 128-bit AES encryption algorithm (at a minimum).  Systems that do not pro...
	a. Communication between the central server host software module and system controllers are to be encrypted.
	b. The ACSMS client software applications to be password protected with passwords stored in the central server database in an encrypted manner.
	5) Distributed Processing:  The system is a fully distributed processing application allowing information, including time, date, zones, valid codes, tasks, access levels, and similar data, to be downloaded from the central host station to controller i...
	a. Provide for a higher level of distributed database management at defined perimeter access points such that no-single-point-of-failure will allow more than two access points to fail, or affect more than two access points at perimeter points system w...
	6) Single Data Base:  The system to support a single database for access control site setup, credential and identity file creation, alarm and control setup, and system user operation and command functions.
	7) System Access Management:  The system to allow operators through password authentication the ability to make access granted or denied decisions, define access levels, time zones, holidays, assign cardholders, access groups, develop tasks, and gener...
	8) Cardholder Management:  The system to include a cardholder management system integrated within the access control system.  This cardholder management functionality allows the enrollment of cardholders into the database, and import/export of employe...
	9) Access Groups and Access Levels:  The system to provide adequate access groups and access level assignment capability to meet Owner requirements for the specified project.  If required, software application can be expandable to support unlimited ac...
	10) Alarm Monitoring:  The system is able to monitor, report, and provide information about the time and location of alarms, along with their priority.
	11) Event Monitoring:  The system is able to monitor, report, and archive network access control activity.
	12) Transaction Logs:  The system to support an unlimited number of logs and historical transactions (events and alarms) with the maximum allowed being limited by the amount of hard disk space available.
	13) System Monitoring:  The system to have ability to report on the integrity of all network assigned devices, circuits and communications and provide a diagnostics screen showing field level communications system wide
	14) Lock/Unlock Commands:  The system to allow an operator to manually lock and unlock doors overriding scheduled access control restrictions and configurations if necessary.
	15) Hardware Interface:  The system to integrate with and control specified electrified hardware, signaling and monitoring devices.
	16) Report Generator:  The system to have the ability to generate and output reports with any and all combinations of system fields and data including, but not limited to:  by cardholder, by door, by site, by time, by groups of doors and by cardholder...
	17) Multi-User/Web Based Network Capabilities:  The system to support multiple operator workstations via local area network/wide area network (LAN/WAN), the Internet, or VPN. The system to be capable of supporting minimum of 4 concurrent users/clients...
	18) Systems Integration:  The system shall be fully and seamlessly integrated with the specified video surveillance (CCTV) systems in Section 282300.
	 Open Architecture: The access control system infrastructure will be based on an open architecture design capable of supporting multiple access control hardware manufacturers and integrate with multiple non-proprietary network processors, controllers...
	 Open Protocol:  The ACSMS manufacturer to provide non-proprietary, open protocol hardware for the system control processors and associated device sub-controllers.  Systems utilizing a single manufacturer solution that encompasses combined proprietar...
	 Network Support:  Communication network connecting the central server host software modules, client workstation software applications, and hardware controllers to be designed to support all of the following:
	1) LAN/Ethernet enterprise ring topology and localized star topology based on TCP/IP.
	2) Direct-connected RS-232 and RS-485 communication cabling.
	11. Manufacturers
	 General:  Provide integrated electrified door hardware and access control system equipment and accessories for each designated opening to comply with requirements in this Section and with the Access Control Hardware Sets listed at the end of Part 3.
	1) Access Control Hardware Sets:  Requirements for quantity, item, model, design, grade, finish, size, and other distinctive qualities of each type of electrified door and access control hardware are indicated in the Access Control Hardware Sets at th...
	2) Named Manufacturer's Products:  Product designation and manufacturers are listed for the purpose of establishing requirements.
	 System Design:  The equipment and materials supplied are standardized components regularly manufactured and utilized within the source manufacturer’s access control systems.
	1) System components (electronic integrated locking hardware) to be non-proprietary in design and implementations, providing for an open protocol platform with multiple manufacturers having functional software capable of integrating with the hardware ...
	 Substitutions:  Requests for substitution and product approval for inclusive integrated electronic door hardware and access control systems in compliance with these specifications must be submitted in writing and in accordance with the procedures an...
	 GMU currently uses the following Access Control and Site Management System Manufacturers
	1) RS2 Technologies. (Access Control System Control Processors, Reader Controllers, I/O Monitor/Control Modules, Entry/Display Terminals, Multiplexers, Channel Input/Output Modules, System Application Software)
	2) Mercury Hardware (Remote Card Readers)
	3) Sargent Manufacturing (Integrated Card Reader Locking Devices and Accessories)
	4) Altronix (Power Supplies)
	12. Access Control and Site Management System Hardware
	 General:  Provide all necessary access control field hardware devices required to receive alarms and administer all access granted/denied decisions.  Field hardware devices must be designed to meet UL 1076 and UL 294 standards and installed in accor...
	1) The access control system to interface and be connected to electronic door control hardware not specified in this section (electrified exit devices) and as described under Division 8 "Door Hardware".
	 Central Computer Host Server (Owner Provided):  The central server is interconnected to all system components, including client workstations and field installed controllers, providing operator interface, interaction, display, control, and real-time ...
	 System Control Processor Dual Reader Interface:  The System Control Processor (SCP) Dual Reader Interface is a 32-bit micro-controller utilized as the enhanced management processor between down line access readers, input monitors and relay output mo...
	The SCP Dual Reader Interface supports up to (2) security industry standard reader communication and control ports.  Each port terminates with industry standard access control readers, data entry/display terminals (keypad with display), and/or integra...
	The SCP must meet the following, minimum, design, and performance specifications.
	1) Internal memory minimum of 16 Mbytes with a minimum of 6 Mbytes of memory set aside for user configuration.
	2) Support for up to (32) I/O module addresses.
	3) Capacity for up to, and in any combination, 64 reader locations including status/ position monitoring, egress request automation and electric lock control, (512) input monitoring points, and (512) relay output points.
	4) User selection of serial, dial-up and/or Ethernet (TCP/IP) communications to the host computer with the specified system software.  No external network card or attachment is required for the SCP to connect to the host system on a conventional Ether...
	5) Provide 128-bit AES data encryption with the host system.
	6) On-board Network Interface Circuit (NIC) supporting 10/100-BaseT automation.
	7) Support a minimum of (8) active card formats per processor.
	8) Support anti-pass back functions including free pass, exempt flags, last area accessed, last reader accessed and time and date of last access.
	9) Support area management functions including two man rules, two card rules, multiple occupancy, maximum occupancy, and nested areas.  Area management functions defined in minimum of (32) Access Area assignments per SCP.  Access Areas shall be treate...
	10) Support alarm management functions incorporating inputs and reader events into Alarm Zones allowing the zones to be armed and disarmed creating various user definable events that are supported in SCP tasks and host macro processing. Support a mini...
	11) Alarm management to provide task as well as arm/disarm functionality using a standard keypad/display terminal/card reader with features for user command and key selection.  Support down loads to the display of the keypad for date and time, zone st...
	12) Support up to (256) user definable tasks configured to execute pre-defined process commands in response to manual user commands, input or event changes, time zone activations, automated commands or Macro operations.
	13) Support up to (256) user definable user commands configured to execute pre-defined process commands in response to manual user commands, input or event changes, time zone activations, automated commands or Macro operations.
	14) Allow variable stored transaction storage from 1,000 to 100,000 events per SCP.
	15) Allow variable local card database storage from 5,000 to 250,000 records per SCP.
	16) Operational programming is stored in non-volatile Flash Memory allowing for on-line program upgrades.
	17) Provide on board memory battery backup to retain all database information during a complete power loss for up to sixty (60) days, per manufacturer’s specifications.
	18) Provide ports for tamper and power failure notification.
	19) Provide status LED’s for heartbeat, battery status, upstream communication, and downstream communication.
	20) Utilize two-wire RS-485 communications.  The minimum data rate is 38,400KBps at IEEE standards for up to 4000 feet for interconnection to up to (31) access reader, monitor input and relay output modules.
	The SCP Dual Reader to support the following:
	21) Support up to (2) security industry standard readers, data entry/display terminals (keypad with display), and/or integrated reader-in-trim locking units for access or egress authorizations.
	22) Reader ports to provide up to 150 mA of unregulated 12 VDC power for each reader.  At a minimum card/data input support to be Wiegand, TTL or RS-485 format.  Single and dual wire LED output provided supporting bicolor display and reader buzzer sup...
	23) Provide (8) on-board fully supervised monitoring points (inputs). Monitoring points configured as follows: (2) monitoring points dedicated for access portal status (door contact inputs) one per reader port.  (2) monitoring points dedicated for exi...
	24) Input monitoring point settings are user defined as normally open, normally closed, or supervised normally open or normally closed.  At a minimum input supervision to be a series parallel 1/4W, 1%, 1K by 1K Ohm resistor circuit.
	25) Provide (4) on-board output relays for controlling electrified devices or switching inputs.  Relays configured as follows: (2) relays dedicated for electric portal locking device control one per reader port. (2) relays as auxiliary and fully user ...
	26) Output relays are Form-C, 5A@30 VDC, resistive relays.
	27) Output relays allow configuration for fail safe or fail secure operation and support ON, OFF, and PULSE, command states.
	 Access Control Dual Reader Input/Output Module: System Control Processor (SCP) to provide distributed processing and management for each Dual Reader I/O Module incorporated in the system   Dual Reader I/O Module to meet the following, minimum, desig...
	1) Support security industry standard magnetic, Wiegand, and proximity and specified biometrics readers.
	2) Support integrated reader-in-trim locking units, keypads, and keypad readers.
	3) Support connectivity and interface with system arm/disarm functionality using a standard keypad/display terminal/card reader with features for user command and key selection.  Support down loads from the SCP to the display of the keypad for date an...
	4) Hardware interface and card format settings to be loaded through software commands from the specified system software to associated SCP modules to each Dual Reader I/O Module.
	5) Support up to (2) security industry standard readers, data entry/display terminals (keypad with display), and/or integrated reader-in-trim locking units access or egress authorizations.
	6) Support different reader technologies on the same module, user defined.
	7) Reader ports to provide up to 150 mA of unregulated 12 VDC power for each reader.  At a minimum card/data input supports Wiegand, TTL or RS-485 format.  Single and dual wire LED output shall be provided supporting bicolor display and reader buzzer ...
	8) Provide (8) on-board fully supervised monitoring points (inputs).  Monitoring points configured as follows: (2) monitoring points dedicated for access portal status (door contact inputs) one per reader port. (2) monitoring points dedicated for exit...
	9) Input monitoring point settings are user defined as normally open, normally closed, or supervised normally open or normally closed.  At a minimum input supervision shall be a series parallel 1/4W, 1%, 1K by 1K Ohm resistor circuit.
	10) Provide (6) on-board output relays for controlling electrified devices or switching inputs.  Relays configured as follows: (2) relays dedicated for electric portal locking device control one per reader port. (4) relays as auxiliary and fully user ...
	11) Output relays are Form-C, 5A@30 VDC, resistive relays.
	12) Output relays to allow configuration for fail safe or fail secure operation and support ON, OFF, and PULSE, command states.
	13) In the event of a communication failure with a System Control Processor (SCP), the Dual Reader I/O Module capable of locally processing access requests based on facility code verification.
	14) Operational programming is stored in non-volatile Flash Memory allowing for on-line program upgrades.
	15) Utilize two-wire, RS-485 communications with data rates up to 38,400KBps up to an IEEE standard of 4000 feet.
	16) Up to (32) Dual Reader I/O Modules are allowed to connect with any SCP within the system.
	 Access Control Panel Enclosures:  Access control panel enclosures as required for the System Control Processors and Dual Reader Input/Output Modules must be approved to meet the design standards of GMU security personnel prior to being installed on-...
	1) NEMA Type 1 lockable enclosure, 36” x 24” x 5”.
	2) Completely wired for board power, RS485 communications, and door control.
	3) Complete wire management system.
	4) 12/24 VDC 20 A power supply/charger with door control relay board and fire alarm interface.
	5) 110 VAC Dual outlets with illuminated reset switch/breaker.
	6) Each Panel must include a sticker inside the enclosure listing the following:
	a. Vendor name, Installation Date, Service Phone number
	b. Warranty expiration dates for both parts and labor
	 On-Line Wireless (Wi-Fi) Networked Locking Mortise Devices:
	1) Mortise Lockset:   BHMA certified extra heavy duty, lever type mortise lock conforming to ANSI 156.13 Series 1000, Grade 1 standard and meeting ANSI A117.1 accessibility guidelines.  Motorized locking control with 3/4" anti-friction deadlocking lat...
	2) Completely intelligent and integrated locking unit with on-board memory and network communication capability directly from the lock back to the central system server via an 802.11b/g wireless network.
	a. Communication from the lock back to the central system server does not require additional access control hardware or components to be able to interface into the network (excluding wireless access point).
	3) Networked locks are able to read, analyze, and control access to level of authorization encoded on keycard.  Centralized control allows updating of user permissions, and retrieval of audit trails (event history) and alarm reporting over a communica...
	a. Users per door: 2,000.
	b. Audit trail maintained by lock: 10,000 events
	c. Time schedules: 32
	d. User Groups: 32
	e. Exception Periods (holidays): 64
	4) Access by vertical swiping of magnetic stripe card and/or keypad pin number or by vertical swiping of magnetic stripe card only.
	a. Card track:  Track 2
	5) Monitoring and Signaling:  Latch bolt, auxiliary latch, request-to-exit, door position status (requires hard wiring option).  Provide alarm monitoring capability including door forced, door propped, access denied, and low battery condition.
	6) Emergency override access capability through system-generated special access keycards and keypad codes, which are time, date, and location specific.
	a. Provide mechanical key override capability with no electronic activation necessary for latch or lock retraction.
	b. Deadbolt overriding capability available from outside on any level keycard, keypad code, or mechanical key.
	c. ALL mortise cylinders must accept the “BEST” 7-Pin interchangeable cores
	7) Inside lever retracts latch bolt and deadbolt simultaneously.
	8) Locks to be water resistant on external installations with keypads having all metal external parts.
	9) Power Supply: 6 AA alkaline batteries with a minimum typical life cycle of 1 to 3 years (approximately 65,000 transactions) depending on usage.  Supervised with advance low capacity warning.  Hard wiring power option available.
	a. Batteries and electronics, except card reader heads and keypads, to be sealed on secure side of door for security and exposure to weather.
	10) Wireless Radio Requirements:
	a. Comply with IEEE 802.11b/g Wi-Fi standard for Wireless LAN communications.
	b. All wireless locks MUST be WPA2 compatible
	c. Frequency Range:  Worldwide product covering 2.4 to 2.5 GHz, programmable for different country regulations.
	d. Maximum Output Power: 100 mW.
	e. Power Management: Continuous aware power saving polling mode.
	f. Supports AES-128 encryption for end-to-end link security.
	g. 802.11b/g Wireless Access Point by Owner.
	 On-Line Wireless (Wi-Fi) Networked Locking Cylindrical Devices:
	1) Bored (Cylindrical) Lockset: ANSI/BHMA A156.2 Grade 1 bored lockset with integrated magnetic stripe card reader and request to exit signaling in one complete unit.  Motor driven locking/unlocking control of the lever handle trim with ½ “ deadlockin...
	2) Completely intelligent and integrated locking unit with on-board memory and network communication capability directly from the lock back to the central system server via an 802.11b/g wireless network.
	a. Communication from the lock back to the central system server does not require additional access control hardware or components to be able to interface into the network (excluding wireless access point).
	3) Networked locks are able to read, analyze, and control access to level of authorization encoded on keycard.  Centralized control allows updating of user permissions, and retrieval of audit trails (event history) and alarm reporting over a communica...
	a. Users per door: 2,000.
	b. Audit trail maintained by lock: 10,000 events
	c. Time schedules: 32
	d. User Groups: 32
	e. Exception Periods (holidays): 64
	4) Access by vertical swiping of magnetic stripe card and/or keypad pin number or by vertical swiping of magnetic stripe card only.
	a. Card track:  Track 2.
	5) Monitoring and Signaling:  Provide alarm monitoring capability including door forced, access denied, and low battery condition.
	6) Emergency override access capability through system-generated special access keycards and keypad codes (with keypad module (optional,)) which are time, date, and location specific.
	a. Provide mechanical key override capability with no electronic activation necessary for latch or lock retraction.
	b. ALL key override capabilities must accept the “BEST” 7-Pin interchangeable cores.
	7) Locks to be water resistant on external installations with keypads having all metal external parts.
	8) Power Supply: 6 AA alkaline batteries with a minimum typical life cycle of 1 to 3 years (approximately 65,000 transactions) depending on usage.  Supervised with advance low capacity warning.  Hard wiring power option available.
	a. Batteries and electronics, except card reader heads and keypads (if chosen,) to be sealed on secure side of door for security and exposure to weather.
	9) Wireless Radio Requirements:
	a. Comply with IEEE 802.11b/g Wi-Fi standard for Wireless LAN communications.
	b. All wireless locks MUST be WPA2 compatible
	c. Frequency Range:  Worldwide product covering 2.4 to 2.5 GHz, programmable for different country regulations.
	d. Maximum Output Power: 100 mW.
	e. Power Management: Continuous aware power saving polling mode.
	f. Supports AES-128 encryption for end-to-end link security.
	g. 802.11b/g Wireless Access Point by Owner
	 Remote Card Readers:  Access control remote card readers to interface with the access control reader modules and the door control hardware as specified in the Access Control Hardware Sets under Part 3. Card readers to meet the following, minimum, de...
	1) Reader technology to be either magnetic stripe as required by Owner.
	2) Reader to be weatherproof type when installed in exterior or other wet environments.
	3) Reader to communicate with the reader I/O modules using industry standard Wiegand protocol interface.
	4) Reader to operate on 5VDC power from the reader I/O modules at a maximum current rating of 150 mA per reader.
	5) Card reader type and model to meet the design application need of each entry point as indicated on the drawings.
	6) Card readers will have an integrated tamper switch.
	7) All card readers must be installed with appropriate security screws
	 Power Supplies:  Provide UL294 and UL1481 Listed 12VDC or 24VDC (field selectable) filtered and electronically regulated power supplies.  Provide the least number of units, at the appropriate amperage level, sufficient to exceed the required total d...
	1) Provide short circuit and thermal overload protection.
	2) Provide battery backup with built-in charger for sealed lead acid or gel type batteries.  Battery backup shall provide enough power for up to 1 hour of normal operation.
	3) Provide automatic switch over to stand-by battery when AC fails with zero voltage drop.
	4) Provide low battery, battery presence, and AC fail supervision (form “C” contacts).
	5) Rated for Fail-Safe and/or Fail-Secure operation.
	6) Provide separate power supplies for locking power and control panel power.
	13. Access Control and Site Management System Application Software
	 The access control application software provides the interface for control and configurations of all access control points, monitors input points, and relay controlled outputs as indicated on the drawings and described in this specification.
	 The basic access control application software for this project will tie into the existing campus wide system.  Any licensing fees as required to expand the existing campus wide system are to be included as part of the turnkey system provided within ...
	14. Cables and Wiring
	 Comply with Division 28 Section "Conductors and Cables for Electronic Safety and Security."
	 All Access Control low voltage wire will be furnished and installed by Section 281300 Security Contractor.
	 All low voltage wire shall be plenum rated and terminated at all door and panel locations.
	15. Hardware Finishes
	 Standard:  Comply with BHMA A156.18.
	 Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	 Where specified, finishes on integrated card key locksets or exit hardware to incorporate an FDA recognized antimicrobial coating (MicroShield™) listed for use on equipment as a suppressant to the growth and spread of a broad range of bacteria, alga...
	 BHMA Designations:  Comply with base material and finish requirements indicated by the following:
	1) BHMA 626:  Satin chromium plated over nickel, over brass or bronze base metal.
	2) BHMA 628:  Satin aluminum, clear anodized, over aluminum base metal.
	3) BHMA 630:  Satin stainless steel, over stainless-steel base metal.
	16. Execution
	 Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance of the installed acces...
	 Examine roughing-in for electrical source power to verify actual locations of wiring connections before electrified and integrated access control door hardware installation.
	 Examine pathway elements intended for cables.  Check raceways and other elements for compliance with space allocations, installation tolerances, hazards to cable installation, and other conditions affecting installation.
	 Examine roughing-in for LAN and control cable conduit systems to PCs, controllers, card readers, and other cable-connected devices to verify actual locations of conduit and back boxes before device installation.
	 Notify architect of any discrepancies or conflicts between the specifications, drawings, and scheduled access controlled hardware.  Proceed only after such discrepancies or conflicts have been resolved in writing.
	17. Preparation
	 Doors and frames at scheduled access controlled openings to be properly prepared to receive specified electrified and access control hardware and connections.
	18. Installation
	 Install each item of electrified door hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	 Mounting Heights:  Mount integrated access control door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1) Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2) Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."
	3) Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities."
	 Boxed Power Supplies:  Verify locations.
	1) Configuration:  Provide the least number of power supplies required to adequately serve doors with access control equipment.
	 Install cables and wiring according to requirements in Division 28 Section "Conductors and Cables for Electronic Safety and Security."
	1) RS-232 Cabling:  Install at a maximum distance of 4T50 feet4T8T.
	2) RS-485 Cabling:  Install at a maximum distance of 4T4000 feet4T8T.
	3) Integrated Card Key Locking Hardware, Remote Card Readers, Keypads, and Display Terminals: Install appropriate number of conductor pairs, in the wire gage (AWG) recommended by manufacturer, corresponding to the electronic locking functions specifie...
	4) All low voltage wire shall be plenum rated
	 Final connect the system control switches (integrated card key locking hardware, remote readers, keypads, display terminals, biometrics), and monitoring, and signaling equipment to the related Controller devices at each opening to properly operate t...
	 System Application Software:  Install, and test application(s) software and databases for the complete and proper operation of systems involved.  Assign software license(s) to Owner.
	19. Field Quality Control
	 Comply with AIA A201 1997, section 3.3.1, which reads as follows: "The Contractor shall be solely responsible for and have control over construction means, methods, techniques, sequences and procedures and for coordinating all portions of the Work u...
	 Field Inspection:  Engage a factory authorized service representative to perform a final inspection of the installed electrified door hardware and integrated access control system and state in report whether installed work complies with or deviates ...
	 Commissioning and Testing Schedule:  Prior to final acceptance of the access control system installation, the following testing and documentation will be performed by the integrator and the final results provided to the Owner.
	1) Inspection:  Verify that units and controls are properly installed, connected, and labeled and that interconnecting wires and terminals are identified.
	a. Each reader input will be labeled with the appropriate door number
	b. Any auxiliary inputs and outputs will be labeled
	c. Power Supply location and outputs will be labeled
	d. Each Panel must have a typed address list of readers and boards located inside the panel. Listing will include: reader ID/Door number; Address; Fail Safe/Secure; Any special configurations; and locations of any external power supplies, if applicabl...
	2) Pre-testing:  Program and adjust the system and pretest all components, wiring, and functions to verify they conform to specified requirements.  Provide testing reports indicating devices tested, pass/fail status, and actions taken to resolve probl...
	3) Acceptance Test Schedule:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.
	4) Provide “as designed” drawings showing each device and wiring connection and electronic enclosure legends indicating cabling in and out.
	5) Provide a complete set of operating instructions for access control hardware devices and a complete software user manual.  The documentation includes module reference guides for each electronic enclosure.
	20. Adjusting
	 Adjust and check each operating item of integrated access control door hardware, and each door opening to ensure proper secured operation and function of every unit.  Replace units that cannot be adjusted to operate as intended.
	 One week before student occupancy, vendor is required to run a battery report on all wireless locks installed and replace any batteries that have less than 25% battery life remaining with fresh, new batteries.
	21. Cleaning And Protection
	 Clean adjacent surfaces soiled by access control system installation.
	 Clean operating items as necessary to restore proper finish and provide final protection and maintain conditions that ensure access control door hardware is without damage or deterioration at time of owner occupancy.
	 One week before occupancy, Vendor is required to clean all card readers with a manufacturer approved cleaning device. Normally, alcohol cleaning cards are used for this purpose.
	22. Demonstration
	 Engage a factory-authorized representative to train Owner's maintenance personnel to adjust, operate, and maintain electrified door hardware and the integrated access control system.
	23. Access Control System Hardware Sets
	 The access control system hardware sets listed below represent the design intent and direction of the owner, architect, and security consultant (if applicable). They are intended as a guideline only and should not be considered a detailed opening sc...
	24. Inventory
	 EAC Contractor shall provide 1,000 magnetic stripe cards to the owner for inventory.
	 EAC Contractor shall provide 50 read head cleaning cards to the owner for inventory.
	 EAC Contractor shall provide for owner stock each installed item in Section 2.3 totaling 2% of the total of each type installed, not less than 1 of each type to the owner.
	 Provide 1 electronic key/card machine that accepts Best interchangeable cores and internal storage of key cards. Key box must hold 8 hard keys and 8 key cards. Electronic key box must use dual validation via PIN pad and card swipe access to remove k...

	SECTION 28 23 00  VIDEO SURVEILLANCE
	1. Related Documents
	 Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	2. Summary
	 An IP, PoE, Closed Circuit Television (CCTV) system. Number of cameras will be equal to or greater than 1 camera per 2,700 square feet of total gross building space. There also will be one NVR for each set of 32 cameras. Include all software and lic...
	 This camera specification of H.264 (MPEG 4, Part 10) must provide a minimum 1280 x 1024 megapixel (1.3 megapixel camera) resolution with minimum video frame rates of 24fps.
	3. Performance Requirements
	 Delegated Design: Design this project element, including comprehensive engineering analysis by a qualified design professional, to meet or exceed the program requirements, performance requirements, code compliance, applicable ASTM quality standard, ...
	4. Quality Assurance
	 Comply with NFPA 70, National Electrical Code.
	5. Video Management System
	 Video Management System  - Software Overview
	1) The Video Management System (VMS) software shall be used to view live and recorded   video from capture cards and IP devices connected to local and wide area networks. The VMS software shall have a client/server-based architecture that can be confi...
	2) The VMS shall not charge for the number of concurrent clients.
	3) The VMS system shall utilize manufacturer built servers, commercial-off-the-shelf (COTS) computer workstations, servers, IP edge devices that allow for third-party application installation, networking devices and storage equipment.
	4) Recording of all video transmitted to the VMS shall be continuous, uninterrupted, and unattended.
	5) The VMS system shall offer the capability of video motion detection recording, such that video is recorded when the NVRMS detects motion within a region of interest of the camera’s view. Video prior to the detection of the motion shall also be stor...
	6) The VMS system shall manage the video it has been configured to monitor. Loss of video signal shall be configured to annunciate on VMS client by an on-screen visual indication alerting operators of video loss.
	7) The VMS software shall have an open architecture supporting IP cameras and encoders from multiple manufacturers providing best-of-breed solutions ranging from low-cost, entry-level features to high-resolution, megapixel features.
	8) The VMS client software shall be able to view live video and audio, recorded video and audio and be able to configure the complete system all from a single application.
	9) The VMS shall continue to record video and audio at all times during the administration and configuration of any feature.
	10) The VMS client software shall have the same functionality when connected remotely as it does when it is run locally on the same computer as the server software.
	11) The VMS client software shall add and remove features based on the permissions of the user and the licensed functionality.
	12) The VMS client software shall operate on all of the following operating systems:
	a. Microsoft Windows Server 2003/2008
	b. Microsoft Windows XP (all versions)
	c. Microsoft Windows Vista (all versions)
	d. Microsoft Windows 7 (all versions)
	e. Linux Ubuntu 8.04/10.04 Debian Package
	f. Mac OSX (operating on Intel CPU)
	13) The VMS software shall allow the user to have any combination of VMS client applications running on any of the supported operating systems and be able to connect to any of the VMS servers running on any of the supported operating systems. For exam...
	14) The VMS software shall have the capability to run multiple client applications simultaneously on one workstation with multiple monitors. Up to 12 monitors shall be configured on a single workstation with one (1) client application running on each ...
	15) The VMS shall also allow an authorized user to view video through a web client interface. The web client interface shall allow authorized users to view live video; view recorded video, control pan-tilt zoom (PTZ) cameras and activates triggers. Th...
	16) The web client interface shall operate without requiring installation of any software.
	17) When using the web client interface, the VMS server shall transcode the video into a JPEG file of the size as the browser screen before sending it to the browser.
	18) The web client interface shall support the following browsers:
	a. Internet Explorer 6 and later
	b. Firefox 2 and later
	c. Opera 9 and later
	d. Safari and later
	e. Chrome
	f. The web client interface shall also connect with non-JavaScript browsers and shall be compliant with HTML 4.0 (www.w3.org).
	19) The VMS server software shall record and retrieve video, audio and alarm data and provide it to the VMS clients upon request.
	20) The VMS software shall provide at no additional charge a purpose built mobile application capable of viewing multiple simultaneous live video streams and playing a recorded video stream.  Application shall be provided for both iOS and Android oper...
	21) The VMS server software shall operate on any of the following operating systems:
	a. Microsoft Windows Server 2003/2008
	b. Microsoft Windows XP (all versions)
	c. Microsoft Windows Vista (all versions)
	d. Microsoft Windows 7 (all versions)
	e. Linux Ubuntu 8.04/10.04 Debian Package
	22)   The VMS server shall not decode video for the purpose of motion detection.
	23) The VMS server shall not decode video for the purpose of repacking it for transmission  to clients.
	24) The VMS server software shall record video based on metadata generated by an edge network device. The edge network devices shall generate the metadata and transmit it  with the video stream to the VMS server software.
	25) The VMS shall license the total number of cameras on the system. This license shall be based on the MAC address of a single network card that is present on the system. The VMS shall only require that this network card be enabled and does not requi...
	26) The VMS shall not require the manufacturer to be contacted when a camera fails.
	27) The VMS server software shall run as a service. The VMS shall not require any application to be running in order to operate.
	28) The VMS shall be able to use the Active Directory or LDAP features of a network to authenticate users and determine which permissions they will have on each server.
	29) The VMS shall allow for a user’s permissions to be configured across multiple servers from a single screen.
	30) The VMS shall allow the use of maps. The maps will be accessible to users with the appropriate permission levels and display video sources and their status.
	31) The VMS shall allow maps to be embedded inside of maps (i.e. hierarchical or nested maps). When an event happens on a map that is embedded inside of a map, it shall transmit the alert to all parent maps and change the color of the icon on the pare...
	32) The VMS allows soft triggers to be placed, viewed, and triggered from a map.
	33) The VMS shall have a single page that displays the status of all servers and cameras currently connected. This page shall display any alarms, events, MAC addresses, camera configuration, format and frame rate from each individual camera.
	34) The VMS shall support the use of a panoramic lens on an analog or IP camera. The VMS client shall de-warp the image on both live and recorded video.
	35) The VMS software shall have three methods of allowing third-party integration: command line, API, and web SDK. The command line shall allow for the most basic of  interfaces, calling up the appropriate video when requested using command line      ...
	 Video Management System - Software Features
	1) When in live display mode, the user shall be able to view live video, live audio, point of sale (POS) data and alarm information.
	2) The VMS shall be able to organize the camera video view panel in the following patterns:
	a. 1-camera (full-screen) layout
	b. 4-camera (2x2) layout
	c. 8-camera (3 large views and 4 small views) layout
	d. 10-camera (2 large views and 8 small views) layout
	e. 13-camera (1 large view and 12 small views) layout
	f. 16-camera (4x4) layout
	g. 8-camera (1 very large view and 7 small views) layout
	h. 9-camera (3x3) layout
	i. 6-camera (2x3) widescreen layout
	j. 12-camera (4x3) widescreen layout
	k. 20-camera (5x4) widescreen layout
	l. 30-camera (6x5) widescreen layout
	m. 48-camera (8x6) widescreen layout
	3) The VMS shall allow the customization of the user interface to allow software triggers to be shown. This shall allow them to activate events through the push of a button, which could trigger recording, PTZ presets, output triggers, or email.
	4) The VMS shall allow the user to pick their own icon and select the software triggers to display in the client. The VMS shall also display the status of any soft triggers on connected VMS servers.
	5) The VMS software shall allow control of PTZ cameras to authorized users and be used to maneuver a PTZ camera. When used on a non-PTZ camera, it shall allow you to digitally pan, tilt, and zoom on any video whether in live or recorded mode.
	6) The VMS shall allow following methods of controlling a PTZ camera to be available:
	a. PTZ graphics control windows
	b. Live graphic overlay PTZ control icons
	c. Keyboard control (up, down, left, right arrows; page up, page down for zoom)
	d. PTZ presets
	e. Digital PTZ
	f. USB joystick to control PTZ cameras
	g. Proportional PTZ control by clicking the mouse in the center and moving it
	7) The VMS software shall allow virtual matrix functionality by designating a cell to do so. This video cell shall automatically show video as it is triggered.
	8) The VMS software shall have a feature for viewing logical groups of cameras. This shall allow efficient viewing of cameras in a logical order.
	9) The VMS software shall have a feature to organize your cameras into preset views. Views are preconfigured arrangements of the video panels so that they may be easily recalled later. A view can save the location of the video streams, audio streams, ...
	10) The VMS software shall have the capability to automatically cycle through two or more saved views to create a video tour. The VMS shall allow the configuration of the dwell time and the different views it shall use.
	11) The VMS client software shall be used to search for and play back recorded video, audio, and events from VMS servers.
	12) The VMS software shall have the capability to search for and play back video from multiple cameras simultaneously. All recorded video shall be played back and displayed in a synchronized multi-camera layout.
	13) The VMS software shall support searching through recorded video based on time, date, video source, and image region and have the results displayed as both a clickable timeline and a series of thumbnail images.
	14) The VMS software shall allow search and play back of audio in synchronization with video.
	15) The VMS software shall allow you to search on a specific area of recorded video and only display the frames where motion happened in that area.
	16) The VMS software shall have the capability to export video, maps, POS data and audio files.
	17) The VMS software shall provide the option of exporting the file in the following formats:
	a. Standalone Exe (*.exe) – includes an executable player with the video and audio data
	b. AVI File (*.avi) – a multimedia container format
	c. PS File (*.ps) – a format for multiplexing video and audio
	d. QuickTime File (*.mov) – native for Macintosh computers
	18) The VMS standalone player shall package all of the exported video into a single  executable. The VMS standalone player shall be able to authenticate that the video has not been tampered with using a keyed Hash Message Authentication Code (HMAC).
	19) The VMS client software shall be able to connect to multiple systems simultaneously. Each of the systems could have individual permissions, thereby limiting the client’s configuration or viewing abilities for that system, but not affecting the abi...
	20) The VMS system shall be able to display system information about users that are currently logged into the system, plug-in file version information number, and status, and a system log that contains a detailed history of the processes that occur on...
	21) The VMS system shall have the ability to record an audit trail of when users log in that shows what changes they have made, what video they have viewed and what they have exported.
	22) The VMS system shall allow the configuration of the video devices to be performed in the client and pushed out to the devices. The configuration itself is stored both on the camera and on the VMS.
	23) The VMS shall allow monitoring of the inputs on both network devices and on manufacturer provided hardware. The VMS shall also allow triggering of outputs on the  network devices and manufacturer provided hardware.
	24) The VMS shall allow for the configuration of what drives to use for recording video. Those drives may be local drives, direct attached storage drives or iSCSI drives.
	25) The VMS shall allow for the configuration of rules of how to record the video. These rules shall allow you to set a maximum number of days or minimum number of days on a per video stream basis.
	26) The VMS shall not require a database when recording video.
	27) The VMS shall use the operating systems native file system for recording the video. For  example, if there was video that was recording on March 1, 2012 from 10:00 AM to 10:35 AM. Files for that day would be in the data drive, in the path 2012 for...
	28) The VMS shall have the ability to receive ASCII data through the COM port on the server or over the network.
	29) The VMS shall have the ability to look for keywords in the ASCII data and use these to execute various events such as PTZ presets, recording video, recording audio and sending email notifications.
	30) The VMS software shall be able to send a predefined email based on an event trigger. The VMS software shall also support SSL and TLS connections for transmissions of the mail.
	31) The VMS software shall have a feature to export a video segment from specific cameras or audio inputs to a CD or DVD upon an input trigger or other event being activated.
	32) The VMS software shall be used to connect different types of events, such as input triggers, to a desired action such as recording video or triggering an alarm. The VMS software shall recognize the following event types:
	a. Video Motion
	b. Video Loss
	c. Input Trigger
	d. POS Port
	e. POS Profile
	f. Health
	g. IP Camera Connection
	h. Software Trigger
	i. Analytics
	33) The VMS software shall be able to execute the following action types:
	a. Record Video
	b. Output Trigger
	c. Output Video
	d. Send an email
	e. Burn a CD/DVD
	f. Call a PTZ Preset
	34) The VMS software shall have the ability to configure each video input’s recording time on an hourly basis. This shall allow the user to schedule when to record on motion, when to record on event and when to not record.
	35) The VMS shall use a combination of a user name and a password to authenticate the user’s permission level.
	36) The VMS shall allow granularity of permissions by creating custom user groups. The members of these custom user groups shall all have the same permissions.
	37) The VMS client shall be able to use OpenGL and Direct 3D to decompress and render video.
	38) The VMS shall allow the user to perform a visual thumbnail search. The user can select one camera to see one image per set time period. The user shall be able to play video from that image or zoom in to a time range.
	39) The VMS client can be configured to automatically switch views on any trigger within the event monitoring function.
	 Server Network Video Recorder Hardware Features
	1) The server hardware shall operate on either the Microsoft XP Pro or Linux operating systems.
	2) The server shall be capable of simultaneously recording, displaying, and playing back digitized video from IP cameras and analog cameras through the use of a video encoder. IP Server models shall be capable of being licensed to add IP cameras in in...
	3) The server shall support recording resolutions from CIF to 20 megapixel (camera dependent) and shall be user selectable. MJPEG, MPEG-4, and H.264 video compression format shall be user selectable depending on the IP camera configured to the IP Serv...
	4) Each server shall have serial port capabilities to communicate with serial devices such as point of sale (POS) terminals and automated teller machines (ATM). Once the serial device is connected to the serial port with a cable the serial port shall ...
	5) Each server shall have a serial port capable of communicating with pan-tilt-zoom (PTZ) cameras.
	6) Each server shall have two Gbit 1000Base T RJ-45 Ethernet connections for networking to Remote PC clients. Multiple servers shall be accessible by multiple clients located anywhere on the network. Each server shall record video, audio, and text whi...
	7) Recorded video shall be triggered by the motion detection sensor of the IP camera, an external input device, or in continuous record mode.
	8) Each server shall have the capability of automatically exporting a predetermined time frame of video to the internal DVD/CD device upon an external trigger input connected to the server.  Such input shall export to the DVD/CD device a user defined ...
	9) Each server shall have the ability to link specific events in an “if-then” scenario. Linked events types shall include video motion, video loss, input trigger, POS port, POS profile, and temperature. Sources of these events shall be any camera conn...
	10) The server hardware shall have an internal DVD/CD device that will allow the server to export video clips to the device in Standalone.Exe (*exe), AVI files (*.avi) and PS files (*ps) formats.
	11) A RAID-5 option shall be available consisting of a 4U chassis and eight hot swappable hard drives. The RAID-5 option shall be internal to the server and shall provide notification of a drive failure to the administrator.
	 Specifications And Model Numbers
	1) 2U Rack mount IP Server
	a. All 2U Rack mount Servers shall have the following specifications:
	 Dimensions (L x W x H): (21.25” x 16.75” x 3.5”) (54.7 x 42.6 x 8.9 cm)
	 Weight: 27 – 31 lbs. (12.3 – 14.1 kg)
	 Input Voltage: 120/240 VAC auto-sensing
	 Power Consumption: <250 watts (150 watts typical)
	 Video Standard: NTSC (30ips) or PAL (25ips)
	 Recording Resolution: CIF to 20 megapixel (camera dependent)
	 Compression: MJPEG, MPEG-4 or H.264 by camera or encoder
	  Alarm Inputs: 8 optional
	  Alarm Outputs: 8 optional
	 Serial Connections: 1 serial port
	 NIC: 2 Gbit 1000Base T RJ-45 (standard), 4 (optional)
	 USB 2.0 Ports: 6 (6 x USB 2.0)
	 Audio Inputs: 4 optional
	 Hard Drive Storage: Enterprise Class (see models below)
	  VGA Output: 1 VGA + 2 HDMI 1.4 (including DVI-D converter), maximum 2 simultaneous monitors
	 Keyboard & Mouse: Included
	 DVD/CD RW: Included, front panel access
	 Operating System: Windows 7 Pro or Server 2008 on 30 GB HDD PartitionO
	 Operating Temperature: 40  – 95 F (4.5  – 35 C)
	 Relative Humidity: 5 – 95% RH (non-condensing)
	b. In addition to the specifications listed above, each 2U Rack mount IP Server shall have unique features defined by the hard disk storage capacity described below:
	 IPS-0500-R2 500GB
	 IPS-1000-R2 1 TB
	 IPS-2000-R2 2 TB
	 IPS-3000-R2 3 TB
	 IPS-4000-R2 4 TB
	 IPS-6000-R2 6 TB
	c. 4U Rack mount IP Server
	d. All 4U Rack mount IP Servers shall have the following specifications:
	 Dimensions (L x W x H): (28” x 16.75” x 7.0”) (71.2 x 42.6 x 17.8 cm)
	 Weight: 44 – 60 lbs. (20 – 27.3 kg)
	  Input Voltage: 120/240 VAC auto-sensing
	  Power Consumption: 500 watts
	  Recording Resolution: CIF to 20 megapixel (camera dependent)
	  Compression: MJPEG, MPEG-4 or H.264 by camera or encoder
	  Alarm Inputs: 8 optional
	  Alarm Outputs: 8 optional
	  Serial Connections: 1 serial port
	 NIC: 2 Gbit 1000Base T RJ-45 (standard), 4 (optional)
	 USB 2.0 Ports: 6 (6 x USB 2.0)
	 Audio Inputs: 4 optional
	 Hard Drive Storage: Enterprise Class (see models below)
	 VGA Output: 1 VGA + 2 HDMI 1.4 (including HDMI-DVI-D converter), maximum 2 simultaneous monitors
	 Keyboard & Mouse: Included
	 DVD/CD RW: Included, front panel access
	 Operating System: Windows 7 Pro or Server 2008 on 30 GB HDD Partition
	 Operating Temperature: 40  – 95 F (4.5  – 35 C)
	 Relative Humidity: 5 – 95% RH (non-condensing)
	e. In addition to the specifications listed above, each 4U Rack mount IP Server shall have unique features defined by the hard disk storage capacity described below:
	 IPS-8000-R4  8 TB
	 IPS-010T-R4  10 TB
	 IPS-012T-R4  12 TB
	 IPS-014T-R4  14 TB
	 IPS-016T-R4  16 TB
	f. All 4U Rack mount RAID-5 IP Servers shall have the following specifications:
	 Dimensions (L x W x H): (28” x 16.75” x 7.0”) (71.2 x 42.6 x 17.8 cm)
	 Weight: 44 – 60 lbs. (20 – 27.3 kg)
	 Input Voltage: 120/240 VAC auto-sensing
	 Power Consumption: <250 watts (150 watts typical)
	 Recording Resolution: CIF to 20 megapixel (camera dependent)
	 Compression: MJPEG, MPEG-4 or H.264 by camera or encoder
	 Serial Connections: 1 serial port
	 NIC: 2 Gbit 1000Base T RJ-45 (standard), 4 (optional)
	 USB 2.0 Ports: 6 (6xUSB 2.0)
	 Hard Drive Storage: Enterprise Class (see models below)
	 VGA Output: 1 VGA + 2 HDMI 1.4 (including HDMI-DVI-D converter), maximum 2 simultaneous monitors
	 Keyboard & Mouse: Included
	 DVD/CD RW: Included, front panel access
	 Operating System: Windows 7 Pro or Server 2008 on 30 GB HDD Partition
	 Operating Temperature: 40  – 95 F (4.5  – 35 C)
	 Relative Humidity: 5 – 95% RH (non-condensing)
	g. In addition to the specifications listed above, each 4U Rack mount RAID5 Server shall have unique features defined by the hard disk storage capacity described below:
	 IPS-4000-R4-RAID5  3 TB
	 IPS-6000-R4-RAID5  5 TB
	 IPS-8000-R4-RAID5  6 TB
	 IPS-010T-R4-RAID5  8 TB
	 IPS-012T-R4-RAID5 10 TB
	 IPS-014T-R4-RAID5 12 TB
	 IPS-016T-R4-RAID5 14 TB
	 Certifications
	1) CE and FCC, Class A (all models)
	 Warranty
	1) 3-year warranty on parts and labor and a 3-year Software Subscription Agreement (SSA)
	 Video Management System Hardware
	1) Minimum Server Requirements: The VMS client software shall operate on the following minimum requirements:
	a. Processor:  Intel® Atom® D525 1.8GHz or higher
	b. Graphics: 1280 x 1024 x 32 bits
	c. RAM: 1GB
	d. NIC: 1x100 Mbps (minimum), 1 Gbps (preferred)
	e. Hard Disk: 80GB Serial ATA drive
	f. Operating Systems:
	 Microsoft® Windows 2003 Server (or)
	 Microsoft® Windows 7 (all version)
	2) Minimum Client Requirements
	a. Processor:  Intel® Atom D525 1.8 GHz or greater
	b. Graphics:  1280x1024x32 bits
	c. RAM:   1 GB
	d. NIC:   10/100/1000 baseT Ethernet
	e. Disk Drive:  Western Digital Enterprise Class drive (RE4 or better), or Seagate            Barracuda ES.2 Drives or better
	f. Operating Systems:
	 Microsoft Windows XP (all versions) or higher
	 Linux Ubuntu 8.04 or higher
	 Mac OSX 10.4 or higher
	3) Recommended Server Requirements
	a. Processor: Intel® Core i7-2600 Processor, 3.4 GHz or Xeon E3-1220
	b. Graphics:  1280x1024
	c. RAM:   4 GB
	d. NIC:   2x1Gbps (minimum), 4x 1 Gbps (preferred)
	e. Disk Drive:  RAID-5 (minimum), RAID-6 (preferred), minimum sustained non-sequential write capacity 70 MBps
	f. Operating Systems:
	 Microsoft Windows XP (all versions)
	 Microsoft Windows Vista (all versions)
	 Microsoft Windows 2008 Server (all versions)
	 Microsoft Windows 7 Pro (all versions)
	4) Recommended Client Requirements (Single Monitor)
	a. Processor: Intel® Core i3 2100 Processor, 3.1 GHz or greater
	b. Graphics:  1280x1024
	c. RAM:   2 GB
	d. NIC:   10/100/1000BASE-T Ethernet
	e. Disk Drive:  Western Digital Enterprise Class drive (RE4 or better), or Seagate Barracuda ES.2 Drives or better
	f. Video:   64 MB video card (Direct3D / OpenGL compatible)
	g. Operating Systems:
	 Microsoft Windows 7 (all versions) or higher
	 Linux Ubuntu 8.04 or higher
	 Mac OSX 10.4 or higher
	5) Multi-Monitor PC Requirements (4 VGA monitors at up to 1920x1200 resolution) The VMS client software shall operate on the following minimum requirements:
	a. Processor:  Intel® Core i7-2600K 3.4GHz or higher
	b. Graphics: Multi-output display adapter
	c. RAM:  4 GB
	d. NIC: 10/100/1000BASE-T Ethernet
	e. Hard Disk: 80GB Serial ATA drive
	f. Video: 512 MB video card (Direct3D/OpenGL compatible)
	g. Operating Systems:
	 Microsoft® Windows 7 (all version)
	 Mac OSX 10.6
	 Linux Ubuntu 10.04
	6. Camera Specification
	 The camera shall be compatible with the Video Management Software specified above.
	 The camera shall utilize a high sensitivity 1.3 Megapixel effective CMOS sensor with 1/2.7” optical format.
	 The camera shall have a dome enclosure with IP66 for water and dust protection.
	 The camera dome chassis shall be vandal resistant constructed of aluminum with a 4” polycarbonate dome bubble with IK10 impact rating.
	 The camera shall have a 3-axis gimbal with 360˚ pan, 90˚ tilt and 180˚ Z-rotation for easy and accurate positioning
	 The camera shall have dual standard compression support with simultaneous streaming of both H.264 and MJPEG formats.
	 The camera is fully compatible with PSIA industry standard and passes PSIA conformance tests.
	 The camera shall have privacy masking, the ability to select multiple regions of an arbitrary shape to block the video. This feature will support both HTTP and TFTP protocols, as well as the on-camera web interface.
	 The camera shall have extended motion detection grid, a higher granularity grid of 1024 distinct motion detection.  User can select between 64 zone based motion detection and extended motion detection to provide backward compatibility with the exist...
	 The camera shall be able to be cropped to any resolution divisible by 2 and maintain H.264 compression.
	 The camera shall have multi-streaming support of up to 8 non-identical concurrent streams (different frame rate, bit rate, resolution, quality, and compression format).
	 The camera’s bit rate control shall be selectable from 100 Kbps to 10 Mbps for each independent stream.
	 The camera’s shutter speed shall be 1ms - 500ms.
	 The camera shall have Real Time Streaming Protocol (RTSP) support allowing for compatibility with media players such as Apple QuickTime, VLC Player and others.
	 The cameras H.264 implementation shall maintain full real time video frame rates.
	 The camera shall output at a minimum resolution of 1280(H) x 1024(V) pixels up to frame rate of 24 frames per second (FPS).
	 It shall be possible to program the camera to output a variety of lower resolution image and increase frame rate.
	 The camera shall feature streaming of the full field of view (FOV) and simultaneous multiple regions of interest (ROI) for forensic zooming.
	 The camera shall be equipped with a 100 Mbps LAN connector.
	 The camera shall provide 21 levels of compression quality for optimal viewing and archiving.
	 The camera shall support a minimum HTTP, RTSP, and RTP over TCP, RTP over UDP and TFTP network protocols.
	 The camera shall feature automatic exposure, automatic multi-matrix white balance, shutter speed control, 50/60Hz selectable flicker control, programmable brightness, saturation, gamma, sharpness, windowing and decimation, simultaneous delivery of f...
	 The camera shall incorporate necessary algorithms and circuits to detect motion in low light with clarity.
	 The camera shall support a minimum illumination of 0.1 Lux @ F1.2 in color mode and 0 Lux in B/W mode.
	 The camera’s primary power source shall be Power over Ethernet (PoE) complying with the IEEE 802.3af standard.
	 The camera shall have the alternative option to be powered via DC power from 12V to 48V DC or 24V AC power source.
	 The camera shall have 9 watts max power consumption and 12.8 watts max power consumption with heater.
	 The Camera shall provide total PoE solution to drive heater without any external power input.
	 The Camera’s heater shall switch on -40˚C (-40 F) to 17C  (62.6  F) and Off: 30  C (86  F)
	 The camera’s operating ambient temperature shall be minimally -20˚C (-4 F) to 50ºC (122ºF) without heater; -40˚C (-40 F) to 50ºC (122ºF) with heater, stable image temperature is 0˚C (32  F) to +50˚C (122 F); storage temperature -40˚C (-40 F) to +60˚...
	 The camera shall be UL listed (CB Scheme).
	 The camera shall integrate with the Video Management System
	 The camera shall have a minimum 1 Year parts and labor
	 Central IT infrastructure may be used for network traffic but not for PoE. Instead a PoE injector must be used to power the cameras.

	28 31 11 Fire Alarm Systems
	1. Purpose:
	 The primary purpose of a fire alarm system is to notify the appropriate people and initiate the proper response from those people who are notified.
	 The secondary purpose is to initiate fire safety functions, which are building and fire control functions that are intended to increase the level of safety for occupants or to control the spread of the harmful effects of fire.
	 The fire alarm system operation must be coordinated with the facility fire plan.
	Note: This does not preclude the fire plan from being modified to meet the fire alarm system operation.
	2. General Requirements:
	 The fire alarm system shall be installed where required by NFPA 101 and shall be designed to meet the requirements contained in NFPA 72 (2007), National Fire Alarm Code, Virginia Statewide Fire Prevention Code (2006) and this manual.
	 Do not combine fire alarm systems with other systems such as building automation, energy management, security, etc. Down time for any of these non-life safety systems will also take the fire alarm system out of service. This is not acceptable to Mas...
	 All fire alarm wiring shall be installed in raceway separate from all other systems.
	 Installation of Fire Alarm Systems, including all conduit, supports, wiring, peripheral devices etc.; shall be installed according to all applicable codes referenced in the VUSBC, signed Architectural Drawings, and project Specifications Manual. All...
	 All wiring shall be installed in a protected raceway e.g.; conduit, Greenfield, Liquid Tight, MC cable with proper color band for fire alarm use. Under no condition shall free air wiring be installed.
	 Wiring for local building fire alarm systems shall be specified as defined in NFPA 72 as follows:
	1) Initiating Device Circuits (IDC): Class B.
	2) Signaling Line Circuits (SLC): Class B.
	3) Notification Appliance Circuits (NAC): Class B.
	 System shall include an elevator pre-action system.
	 There will be no performance spec system.
	 System shall be approved by BECOM.
	 Existing systems that are obsolete, shall be removed not abandoned in place.
	 Amv does first F.A. inspection.
	1) Communications between building fire alarm control units: Class X.
	 The use of “wire nuts” shall be strictly prohibited. If it becomes necessary to create a junction point, all wiring shall be terminated under a terminal screw and printed labels showing each wire’s origin and destination shall be affixed to the wire...
	 The FACP shall be equipped with the means to disable ALL audio/visual devices, (including sounder bases if so equipped) elevator recall, AHU shutdown, door release, and solenoids for any pre-action or sprinkler dry pipe systems without having to go ...
	 Analog addressable systems are encouraged where many smoke detectors are required to be installed. These systems do not require the frequent sensitivity testing for smoke detectors that the hard-wired systems require and the savings in testing will ...
	1) It is the intention of the University to obtain competitive bids for maintenance and repair services and material for the fire alarm system provided. Any special tools, prints, technical data, layouts, hardware, software, etc. required throughout t...
	2) Mason will accept the following systems, or any viable alternative with RFI approval from Mason:
	a. Notifier
	b. FCI (Fire Control Instruments)
	c. Simplex
	d. Siemens
	3) Any and all maintenance diagnostic tools, electrical schematic wiring diagrams and any access codes and passwords required to perform any maintenance function over the life of the equipment such as diagnostics, adjustments or reprogramming shall be...
	4) The fire alarm control panel shall be listed under UL UCategory UOJZU for UeachU of the following:
	a. Type: "P (PPU)" (proprietary fire alarm, protected premises control unit).
	b. Type Services: "A" (automatic fire alarm), "M" (manual fire alarm), "WF"         (waterflow alarm),     and "SS" (sprinkler supervisory).
	c. Type Signaling: "DAC" (digital alarm communicator).
	 Upon Date of Substantial Completion, the installing contractor shall provide the Owner all of the following;
	1) Four (4) complete sets of binders containing OEM Manuals including the Maintenance, Operation and Programming Instructions
	2) Bill of Material of all installed equipment, part numbers, and the replacement cost of each item. Prices shall remain valid for two (2) years including the warranty period
	3) Cut sheets and wiring diagrams
	4) Device point list and contact ID transmission data (to be programmed into Keltron)
	5) Electronic copy of the FACP program
	6) Written sequence of operation
	7) Complete battery calculation sheets
	8) Four (4) sets of reproducible as-built drawings
	3. Typical Operations:
	 Table 7.3(1) & (2) is provided to identify the typical operation required by the respective fire alarm systems. A table similar to this should be added to the contract documents to indicate the specific operation required of the system.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 Provide initiating devices in accordance with NFPA 101, NFPA 72.
	 Notification Appliances: Placement and spacing of notification appliances shall be in accordance with NFPA 72.
	 In accordance with NFPA 72 and 101, provide smoke alarms in domiciliary resident sleeping rooms, family/staff quarters, on-call staff sleeping rooms, hotel sleeping rooms, and other sleeping rooms. ABA and ADA require a minimum of 1 unit, and 1 out ...
	 Smoke detectors are to be installed only where required by the National Fire Codes, this design manual, or where required by an equivalency. All smoke detectors shall be photoelectric type only. Alarm verification shall not be used for smoke detecto...
	 Heat detectors are not required unless used in conjunction with elevator shutdown, where used as a substitute for smoke detectors in environments unsuitable for smoke detectors, or where used to protect emergency generators that are not equipped wit...
	 Indicate the capacity of all air-handling units. Duct smoke detectors are to be installed only where required by NFPA 101 or NFPA 90A. Where a duct smoke detector is located above a ceiling or in a difficult to reach location, provide a remote indic...
	 ALL Modules e.g., Monitor Modules, Control Modules, Relay Modules etc. shall be installed in their own individual junction box. Exception: 1) Modules mounted on a DIN Rail or other supporting means and installed within the cabinet of the FCAP shall ...
	 When an annunciator is required, it shall be located at the building entrances where the fire fighters will respond. The main control panel can act as an annunciator. Coordinate the location with the local fire department. Circuits from the fire ala...
	 Elevators: Elevator fire protection shall comply with the requirements of NFPA 13, NFPA 70, NFPA 72, and ANSI/ASME A17.1 or A17.3 as applicable.
	1) Provide smoke detection for Phase I recall for new elevators. Provide smoke detection for Phase I recall for existing elevators that have a travel distance of 25 feet or more above or below the level of fire department response (this is generally a...
	a. Provide smoke detectors in the elevator lobbies, in elevator machine rooms, and elevator machine and control spaces to initiate Phase I recall. Provide smoke detectors at the top of the elevator hoistway to initiate Phase I recall only when sprinkl...
	b. Provide three supervised control circuits from the fire alarm system to a point within three feet of the elevator controller for the purpose of providing an interface with the elevator system. When actuated, the three circuits will, respectively, 1...
	2) Where sprinklers are installed in elevator machine rooms or elevator hoistways, provide heat detection to remove power from the elevator prior to water discharge from these sprinklers. In non-combustible hoistways and where cars meet the flammabili...
	a. Elevator main line power shutdown (commonly known as “shunt trip”): Power to the elevator must be removed prior to or immediately upon release of water from a sprinkler in the elevator machine room (including machine space, control room, or control...
	b. Provide 57  C (135  F) rate compensation heat detectors within two feet of each sprinkler in the elevator machine room and hoistway in accordance with NFPA 72. Do not provide a heat detector for the pit sprinkler. Higher temperature rated heat dete...
	c. Provide a supervised control circuit from the fire alarm system to a supervised relay within three feet of the shunt breaker. This signal is the input to remove the mainline power to the elevator.
	d. Provide a 110-vac power source to the shunt breaker independent of the elevator controller. This power circuit shall be supervised by the fire alarm system as a supervisory signal.
	3) Fire alarm system elevator interface summary: As described above, there will be five supervised control circuits from the fire alarm system that will interface with the elevator system. They are as follows (see following pictorial and the accompany...
	a. Input to elevator controller for Phase I recall to the designated level from actuation of smoke detectors other than at the designated level lobby.
	b. Input to elevator controller for Phase I recall to the alternate level from actuation of a smoke detector at the designated level lobby.
	c.  Input to elevator controller to flash the firefighter helmet signal when recall is initiated by a smoke detector in the elevator machine room or hoistway.
	d. Input to elevator main line power shunt trip breaker for power shut down from actuation of heat detectors in the hoistway or machine room.
	e. Supervision of the 110-vac power source to the shunt breaker.
	4)  Relay (R5) and an IDC (Initiating Device Circuit) have been included to provide indication (via a supervisory alarm) of absence of voltage (power) to operate shunt trip breaker.
	4. Communications between Buildings:
	 Buildings shall communicate trouble, supervisory, and alarm signals to Mason’s Proprietary Keltron system, 24-hour staffed by Mason police and have the UL Proprietary designation. All signals must be transmitted via True Point Contact ID format via ...


	DIV 31 EARTHWORK
	31 10 00 Site Clearing
	1. Topsoil shall be stripped to the depth determined by the Soils Engineer, usually not less than 4 inches.  Topsoil shall be stockpiled in accordance with the requirements of the approved E&S Plan in locations as coordinated with the University.  Und...

	31 20 00 Earth Moving
	1. The Contractor shall obtain from the University the Land Disturbance Permit prior to any onsite activities.  All work shall be in accordance with the Permit requirements.  A Preconstruction meeting shall be held with the University prior to land di...

	31 23 00 Excavation and Fill
	1. All excavation for Mason projects shall be unclassified excavation, meaning that whatever material is encountered during excavation must be removed.  If the soils reports indicate large quantities of rock at the elevations of the building footings,...
	2. Contractor is required to coordinate with Mason’s Geotechnical Engineer to perform inspection and testing of all earthwork.  Mason’s Geotechnical Engineer shall provide all field and laboratory services required to:
	 Test and evaluate all samples of proposed fill materials to determine optimum moisture density relationship in accordance with VTM-1.
	 Test all samples to assure compliance with gradation requirements of this Specification.  Grain size analysis shall be performed in accordance with ASTM D 422.
	 Determine depth of topsoil stripping. Existing site topsoil shall be reviewed to determine the need for importing offsite topsoil for use in final landscaping.   Existing university topsoil at the Fairfax, Prince William and Arlington Campuses have ...
	 Inspect all proof rolling and determine the presence of any local soft pockets.
	 Inspect excavation in natural soil to determine if bearing stratum meets design criteria.
	 Inspect and test compacted fill to determine compliance with these Specifications.  Field densities shall be determined by VTM-1.
	 Keep written records of all tests and field instructions, and summaries of these reports shall be mailed weekly to A/E, the Contractor, and the University.   Final written summaries shall be provided to The University upon completion of work.

	31 25 00 Erosion and Sedimentation Controls
	1. All erosion and sediment control measures will meet the requirements of the state of Virginia’s Department of Conservation and Recreation’s “Erosion and Sediment Control Manual”, (2Twww.dcr.virginia.gov/stormwater_management/e_and_s-ftp.shtml2T)
	2. the latest edition of the Mason Annual Standards and Specification for Erosion and Sediment Control and Stormwater Management (2Thttp://facilities.gmu.edu/LandDevelopment/erosion1.htm2T), and the Mason Design Guidelines.


	DIV 32 SITE IMPROVEMENTS
	SSDivision 32 – Exterior Improvements
	1. Except as otherwise supplemented in this manual, these items must meet the requirements and standards of VDOT’s “Road and Bridge Specifications” and “Construction Manual”.  (0TVDOT Manuals0T)
	32 06 10 13 Pedestrian Walkway Schedule (Sidewalks)
	1. In general all permanent sidewalks shall be cast-in-place concrete.  If temporary walkways are required, they may be asphalt.  Concrete will not be accepted if graffiti is present.  Concrete with graffiti shall be removed by the Contractor and repl...
	2. Mason’s standard sidewalk is minimum 6 feet wide, 4 inch slab.  The precise geometry of the cross section of the sidewalk shall be determined based upon the hierarchy established elsewhere in this manual.  Thickness shall be provided proportionally...
	3. Install 3’chamfers at all sidewalk intersections for electric carts.
	4. Install ramps where sidewalks intersect roads for general accessibility and electric cart access.  Consult Mason Facilities for exceptions.
	5. Control, construction, and contraction joints shall be coordinated with the architectural and landscape designs to ensure the pattern is acceptable.  Transverse control joints shall occur 6 feet on center for 6 foot wide sidewalks.  Transverse cont...
	6. Use non-slip finish on sidewalks, steps, and metal grates where a slipping hazard may exist.
	7. Ensure that any and all drainage grates that are provided in pedestrian walkway areas provide an opening of no more than ½ inch diameter (i.e. “heel safe”).

	32 12 00 Flexible Pavement
	1. All asphalt pavements shall conform to the following minimum thickness for the use intended as noted below.  The subgrade bearing capacity shall be determined by tests.    During preparation of the subgrade, the Contractor shall request CBR tests b...

	32 13 13 Rigid Paving (Concrete Paving)
	1. Specify cast-in-place concrete for permanent sidewalks.  If temporary walkways are required, they may be asphalt.

	32 14 00 Unit Pavers
	1. Specify a mixture of paving colors, textures, patterns, and materials.
	Cambridge Pavingstones (Lyndhurst, NJ) KingsCourt or RoundTable Collections with ArmorTec in the following colors:
	Cambridge Pavingstones KingsCourt or RoundTable Collections with ArmorTec in the following colors:
	Unilock (Brewster, NY) Series 3000

	32 14 43 Porous Surfaces
	1. Where possible specify permeable surfaces that allow water to relieve into the strata below.
	Cambridge Pavingstones Crusader Collection Aqua Bric Type 1 (refer to campus details above for color choice)

	32 16 13 Concrete Curbs and Gutters
	1. Concrete curbs shall be formed of minimum 4000 psi concrete.  Voids will not be accepted in the back of curbs.  Cracked concrete will not be accepted, except as approved in writing by the University.

	32 17 00 Paving Specialties
	1. Requirements for bollards are in Division 03.

	32 17 23 Parking Space Marking
	1. Non-handicap parking stalls shall normally be 8.5 foot wide and 18 feet deep with a 22 foot aisle.  Stall line markings shall be 4 inches wide single line, white color.  If required include directional arrows in the contract.

	32 31 00 Fences and Gates
	1. Fencing is required around all climbing hazards and grade installed mechanical and electrical equipment (i.e. cooling towers, emergency generators, etc.).

	32 32 00 Retaining Walls
	1. Finishes and materials must be approved by the University.

	32 70 00 Wetlands
	1. All projects must fully conform with the requirements of the U.S. Army Corp of Engineers and the State of Virginia’s Department of Environmental Quality as it relates to regulatory wetlands and waters of the U.S.  (0TUwww.deq.virginia.gov/programs/...

	32 80 00 Irrigation
	1. All new buildings shall be prepared for irrigation systems whether these systems are part of the project or not.  Systems shall be vandal-proof and include programmable boxes and rain meters.  Sprinkler heads shall be “pop-up” type that fully retra...
	2. New buildings shall also be provided with outside water access.  Coordinate locations and quantity of outside water hydrants/hose bibs with the university.  Turn-on valves must fit a standard four way universal water key with hose connections sized...

	32 91 00 Planting Preparation
	1. Preparation of Subgrade:  Specify that subsoil shall be loosened to a depth of 5 inches and graded to remove all ridges and depressions so that it will be parallel to proposed finished grade.  Remove stones over 1 inch in any dimension, sticks, rub...

	32 91 19 13 Topsoil Placement and Grading
	1. Specify that all topsoil shall be tested against the following Specifications:

	32 92 00 Turf and Grasses
	1. Lawns and plantings may have an underground irrigation system based on the direction of the University.  See Section 32 80 00.
	2. Sod shall be used for ground cover for all disturbed areas on the East Campus, in the grass strip of the typical road section, and within five (5) feet of either side of walkways and buildings, sports fields. Seeding is acceptable for Erosion and S...
	3. Preferred sod shall be turf type tall fescue.  Sod should be ½ inch-1 inch thick rolled sod is acceptable upon approval of the Project Manager.
	4. All new lawn sodded areas shall have the entire perimeter staked and roped off immediately upon completion.  Stakes shall be no less than 30 inches high installed and string banner shall be two strands stake to stake.  After turf establishment (2-3...
	5. Straw Mulching:  Salt hay with nonasphaltic liquid tackifier is preferred.  For finished grades having slopes in excess of 20% shall be mulched with erosion control fabric run vertically from top to bottom of slope and stapled with wire staples .12...
	6. AOSCA (Association of Seed Certification Agencies) certified seed.  Sowed at a rate of 4-5 lbs/1,000 square feet.
	7. Inspections will be made at completion of the following tasks:
	8. It is the responsibility of the Contractor to notify the Project Manager of the completion of each task in writing for approvals prior to proceeding to the next phase.  Unsatisfactory conditions much be corrected at Contractor’s expense before begi...

	32 93 00 Plants
	1. Specify that the Contractor shall guarantee newly installed plants for a period of one year after date of acceptance against defects, including death and unsatisfactory growth.  Trees which are not healthy, dying, or the design value of which, in t...
	2. Specify that plants which are determined to be defective shall be replaced at the proper season or planting time after the guarantee period is complete and replacement plants will be guaranteed by the Contractor for an additional growing season und...
	3. Specify that, during the guarantee period, the Contractor shall, from time to time, inspect the watering and other maintenance practices carried on by the University and promptly report to the University any practices which he considers unsatisfact...

	32 93 43 Trees
	1. Trees shall be from the University Planting pallet.

	32 94 13 Landscape Edging
	1. A Mowing Edge shall be installed at all trees and around perimeter of the building.  This edge shall be of steel or metal quality and not rubber/plastic.

	32 94 33 Planters
	1. Install drainage in outdoor plant boxes.



	DIV 33 UTILITIES
	1. Mason is the sole owner and maintainer of the following utility infrastructure:
	2. The remainder of the utility infrastructures servicing the various campuses are owned and/or maintained by the following:
	33 00 00 Utilities
	1. Underground steel pipe systems shall be cathodically protected using Pikotec or approved equal.
	2. Utility Marker
	 All underground utility runs, mechanical, electrical, plumbing, or what have you, shall be protected with buried marker.  Markers are to be of a marker ball type; see detail.  Marker balls must be compatible with university detection equipment.
	 Balls to be placed 12 inches directly above top of pipe, over entire length of run.
	 Balls to be placed on top of 4 inches deep x 6 inches wide layer of clean white sand.
	 Any existing tape which is encountered, removed or disturbed during excavation shall be replaced in conformance with items no 1-3 above and to the approval of the University, prior to backfilling.

	33 10 00 Water Utilities
	1. Major water mains shall comply with local utility design requirements.
	2. Provide a water meter for each separate facility that is constructed.

	33 30 00 Sanitary Sewer Utilities
	1. Comply with local utility design requirements.
	2. Provide a sanitary meter for any building where the sanitary outflow is less than 20% of the designed water inflow.
	3. Minimum cover under roads for Sanitary Sewer systems shall be 42 inches and minimum slope shall be 1 inch in 15 feet (.55% slope).

	33 40 00 Storm Drainage Utilities
	1. Unless otherwise supplemented here, storm drainage facilities and construction must meet the requirements of VDOT’s “Road and Bridge Specifications” and “Construction Manual”.  (www.virginiadot.org/manuals-default.asp)

	33 41 00 Storm Drainage
	1. Trench type storm drains are to be avoided.
	2. Road grates shall VDOT approved  All grates shall be bicycle safe grates.
	3. The top of lawn grates shall be set minimum ½ inch below finished grade level to facilitate drainage.  Lawn grates smaller than 2 feet shall be round.
	4. Contractor shall clean interior of piping after installation, see below.
	5. Where down spouts are utilized, these should be tied into adjacent storm drainage.  All buried down spouts are required to be 6 inches or larger.  No corrugated plastic pipes are allowed..


	DIV 33 42 00 PIPE SEWER TV INSPECTION
	PART 1 -  GENERAL
	1.01 SCOPE
	A. Work consists of furnishing all materials, labor, supervision, and equipment for the television inspection of new pipe sewers.
	B. Related Work Specified Elsewhere May Include But Is Not Limited To:
	1. Sanitary Sewer Utilities
	2. Storm Drainage Utilities
	3. Storm Drainage


	1.02 QUALITY ASSURANCE
	A. Experience:
	1. Television inspection work shall be performed by a Contractor who is regularly engaged in work of the character required.

	B. Equipment:
	1. All equipment, devices and tools required for the contract shall be owned (or leased) and operated by the TV Inspection Contractor.


	1.03 SUBMITTALS
	A. Before commencing work, the Contractor shall submit to the University for approval:
	1. Specific documentation, information, and references that the TV Inspection Contractor and the on-site supervisor for the work have had successful experience in similar work under similar conditions.
	2. Detailed written descriptions, including pertinent supplemental drawings, literature, tables and other material, of equipment, methods, procedures and scheduling proposed for the work.

	B. A television inspection log shall be maintained during the television inspection work.  This log shall be on a printed form and shall include the following:
	1. Job/work assignment number;
	2. Date of inspection;
	3. Location and identification of sewer section televised;
	4. Size and type of pipe;
	5. Length of sewer section televised;
	6. Locations of all service connections;
	7. Locations of all structural problems encountered such as cracked or broken pipe; offset or open joints; protruding service connections;
	8. Sags (including length and estimated depth);
	9. Incidence of root intrusion;
	10. Areas where further cleaning is required;
	11. Recommendation of lining requirement.
	12. Locations of service connections as referenced by horizontal distance from identified manhole and circumferential position with respect to pipe axes.

	C. A summary report shall be submitted to the University within ten days of the conclusion of TV inspection work including copies of all television inspection logs.  The report shall be neatly bound in a protective cover.
	1. DVD/CDs shall be submitted to the University within ten days of the conclusion of fieldwork.


	1.04 MEASUREment
	A. Unit of measure will be the job with no direct measure taken, or per linear foot as provided in the Schedule of Prices and the Contract.

	1.05 PAYMENT
	A. Payment for Pipe Sewer TV Inspection will be made at Contract price, as specified, which price and payment will include preparation of logs for all sections inspected, television equipment, and a complete DVD of each section, and all labor, materia...


	PART 2 -  EQUIPMENT
	2.01 TELEVISION INSPECTION EQUIPMENT
	A. Television inspection equipment shall include at least the following minimum items:
	1. A color, sewer television camera, specifically designed for operation through a minimum of 2,000 feet of single conductor cable in sanitary and storm sewers.
	a. Camera outside diameter no greater than 3-inches to allow for inspection in small size pipes.  Camera operating temperature range of 0 to 50 degrees C.
	b. Capable of providing 320 lines of horizontal resolution and 350 lines of vertical resolution.
	c. Solid-state image pickup device containing in excess of 250,000 picture elements (pixels).
	d. 525 scanning lines, 60 fields, 30 frames, interlaces 2:1 - NTSC Color Standard, with geometrical image distortion not exceeding two percent (picture transmission systems requiring use of R.F. suppressors and subject to local transmitter interferenc...
	e. Full, true color, sharp image video bandwidths with no sacrifice or visible streaking of low frequency response; also no visible streaking of the low frequency test bars when viewing a standard EIA Test Chart.
	f. l.OV (140 IRE units) composite camera video signal at the monitor after transmission through 2,000 feet of single conductor cable.
	g. Equipped with an f/l.4 wide angle lens with optical viewing angle to 70 degrees, auto iris type to control the illumination range for an acceptable picture between 10 and 100,000 Lux, with manual override remotely controlled from the viewing station.
	h. A minimum of 1,000 linear feet of cable to transmit picture from camera to recording and viewing unit.

	2. DVDs documenting all the television inspection with a ninety (90) minutes duration maximum, with "labels" indicating project address identification, date, along with voice description of sewer inspected during video recording.
	3. An on-board television viewing monitor consisting of high quality, industrial grade color unit providing in excess of 500 lines of resolution.
	a. High-resolution "trinitron" type picture tube or approved equivalent, measuring a minimum of 12 inches diagonally.
	b. Include voltage compensation circuits to reduce picture distortion to less than one percent under voltage conditions varying from l05V to l20V.
	c. Housed in a steel cabinet which acts as shield to minimize effects of local magnetic fields such as transformers, coils, wraps of cable, etc. (monitors having inadequate or no protection from local magnetic fields, thereby contributing to loss of c...
	d. Equipped with a speaker to allow for audio playback from the DVD recording.

	4. Lighting Equipment:
	a. The halogen lighting system or approved equivalent system shall be comprised of controlled-beam, reflector-sealed lamps with an automatic light compensator.  The lighting system shall be capable of supplying variable light of high intensity.


	B. Camera Transport:
	1. Portable, manual winches or motorized mechanical equipment of indirect drive type shall be provided complete with sufficient cable or rods to permit inspection of all sewer sections specified and capable of moving camera through the sewer pipe in e...

	C. Metering Device:
	1. A remote reading, footage metering device(s) shall be provided such that camera location at ground level is visually displayed at all times on the television screen. Footage metering device shall be designed so that the distance recorder can be set...
	2. A measuring target in front of the television camera shall be an exact measurement reference point, and the meter reading shall show the exact location of the reference point.

	D. Monitor Trailer:
	1. A lighted trailer or other suitable shelter, complete with table and chairs, shall be provided for observation of the television monitor and record keeping.  Trailer shall be large enough to accommodate at least three people at any time for the pur...

	E. Accessories:
	1. Accessory items shall include barricades, ladders, pulleys, safety equipment, etc.



	PART 3 -  EXECUTION
	3.01 TV INSPECTION
	A. General
	1. The interior of new pipe sewers and the interior of existing pipe sewers and building sewers shall be visually inspected as directed by means of closed circuit television in the presence of the University.
	2. Inspection for all sewers shall be performed by moving the camera through the line along the axis of the pipe in either direction at a uniform slow rate by remote means, stopping at each joint or defect to allow adequate evaluation by the Universit...
	3. The University shall have access to the television monitor and all other operations at all times.  The Contractor shall provide space for two University personnel at the same time in the trailer.
	4. Picture quality and definition shall be as approved by the University.  If unsatisfactory, Contractor shall remove equipment, replace it with satisfactory equipment and repeat the inspection at no additional cost to the University.
	5. The Contractor shall make visual (with audio) tape recordings of each sewer inspection.  Date, station (distance from manhole) and manhole identification shall be visually displayed on the videotape at all times.
	6. All points of interest including all obstructions, broken pipe and other problems shall be indicated via audio during inspection.
	7. Throughout the television inspection activities, the University reserves the right to alter the speed at which the camera is moved through the sewer. Should the quality of the television picture fail to provide a clear view of the entire sewer, the...
	8. Should the camera become stuck in the sewer, the Contractor will be responsible for its removal at no additional cost to the University.

	B. Safety:
	1. Contractor is responsible for safety of personnel and the public during Contract period.  The Contractor shall provide all devices, material and equipment necessary to assure the safety and health of personnel and the public.
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