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Communications Services Department

Engineering Services Section

UCSB Project Planning Guidelines for Communications Facilities

The following guidelines may be used by campus planners, architects and consultants when preparing design proposals and cost estimates for communications facilities in new and renovated buildings. The campus Facilities Management department, Design and Construction Division bears the primary responsibility for campus construction and renovation projects. The specific design and details of any project will be developed through the Design and Construction Division. These guidelines are intended to give general assistance to those planners, contractors, architects and consultants who are responding to requests for proposals and for bids issued by the University through the Facilities Management department.

The guidelines are summaries of existing campus Standards Documents. The full documents, and the computer-aided drawings associated with them, may be obtained by contacting david.chapman@commserv.ucsb.edu.

Contractor/UC Representative Construction Trailer Communications

As part of the Facilities Management contract agreement for new construction and major renovations, the contractor provides temporary on-site facilities (trailers) for housing both the University's Representative and the Contractor site office. The communications support for these temporary facilities is provided through the Communications Services department who will place orders to General Telephone for contractor service and relocate or add campus telephones and data service to the trailer for the University Representative. Contractors planning temporary facilities including telephone and/or data access should contact Communications Services, Customer Service at 893-8700.

Temporary Surge Facilities

Prior to and during construction, people, offices and laboratories to be displaced by site clearance for new construction and temporary relocation for major renovations will need to be housed in existing or new temporary University space. The relocation of communications support is the responsibility of Communications Services and planning for these relocations should include Communications Services at the earliest possible time. Location of new temporary space and use of existing space both require infrastructure planning that can increase the lead time to occupy space. Project Managers planning for temporary surge space should contact Communications Services, Customer Service at 893-8700.

Phasing / Interim Locations

As part of the construction or renovations process, temporary or interim relocation of occupants or construction facilities may be required. In addition, major renovations within an occupied building will require maintenance and restoration of existing services that must be included in a project budget. Planning for possible phasing and temporary relocation should include a representative from Communications Services from the earliest point to assure a cost-effective solution and one that meets schedule requirements. Project Managers planning phasing and interim relocations of campus programs should contact Communications Services, Customer Service at 893-8700.

Underground Conduit and Manholes – New, Relocated and Extended

Depending upon the siting of the building and its relationship to existing buildings, pullboxes, manholes and duct infrastructure, a new manhole, pullbox or duct bank may be required. Campus standards for communications require that every building provide two (2) distinct entrance routes to the campus backbone. The supporting manholes and duct routes will be identified by Communications Services in the earliest stages of design review.

Backbone Duct Bank

If a building siting requires the extension to the existing campus underground duct system, the following construction elements shall be included:

1. Where possible, the electrical and communications ducts shall share a common route and trench with depth, spacing, slurry, marking and configuration as required by code and campus practice.

2. In a common trench, the electrical and communications ducts shall be separated vertically by a minimum of six inches (6.00") with communications on top.

3. Concrete slurry shall fill the trench to a minimum of six inches (6.00") above the communications ducts.

4. A marked tape shall be placed on top of the slurry before the trench is filled and compacted to surface requirements.

5. A backbone communications duct bank requires four (4) four-inch (4.00") schedule 40 ducts as a minimum. Additional ducts may be required in unique circumstances.

6. All communications conduits must use factory provided sections, sweeps and couplings and no on-site heat shaping is allowed.

7. The location of conduits termination within manholes will be identified by Communications Services.

Entrance Duct Bank

Ducts from a serving manhole into a building main terminal room shall have the following elements:

1. Where possible, the electrical and communications ducts shall share a common route and trench with depth, spacing, slurry, marking and configuration as required by code and campus practice.

2. In a common trench, the electrical and communications ducts shall be separated vertically by a minimum of six inches (6.00") with communications on top.

3. Concrete slurry shall fill the trench to a minimum of six inches (6.00") above the communications ducts.

4. A marked tape shall be placed on top of the slurry before the trench is filled and compacted to surface requirements.

5. An entrance communications duct bank requires a minimum of three (3) four-inch (4.00") schedule 40 ducts. Additional ducts may be required depending upon the size, siting and function of the building.

6. If there are two entrance (main) terminal rooms in a building, a communications duct bank from separate manholes shall be constructed to each terminal room.

7. All communications conduits must use factory provided sections, sweeps and couplings and on-site heat shaping is not allowed.

8. The location of conduits termination within terminal rooms shall confirmed by Communications Services during earlier design reviews.

Communications Backbone Cable Augmentation / Relocations

In order to provide communications attachment to new or renovated buildings, it may be necessary to augment cable capacity by either placement of large capacity cables or splicing and section throws. The design process for assignment of telephone cable pairs and telephone switch capacity is done in conjunction with ongoing service projection requirements. Any one project must be coordinated with the needs and schedule of several others projects and normal growth and maintenance cycles.

The siting of new buildings may also require the relocation of existing duct banks, manholes, pullboxes, and the removal and relocation of cables within these facilities. Upon identification of possible sites for new construction, the Communications Services department will provide a brief review of existing communications facilities within the site and alternatives for relocation, if required. 

Project Managers for new or expanded building sites should contact Communications Services at the earliest stages of program development.

Communications Services will provide an "order-of-magnitude" figure, or multiplier for multiple sectors of campus based on the University's Long Range Plan for Development and the building sites identified therein.

Building Entrance Cables

All buildings on campus are attached to a minimum of three (3) campus networks. These are:

Data Network – Fiber multi-mode and single mode cable

Telephone Network – Copper twisted pair cable

CATV – One-half inch (0.50") coaxial cable

These entrance cables and attachment to the campus networks are included in project budgets, but are designed, purchased, installed and tested exclusively by the Communications Services department. Entrance cables are designed and placed to assure both continuity of services to existing campus users in other buildings and to provide growth and flexibility in subsequent years. The campus may elect to place over-sized cables in new buildings to accommodate future re-configurations of the networks. This could include different typologies for the fiber data network or distributed telephone switching capacity.

Main Terminal Rooms

Campus standards for communications require that every building provide two (2) distinct entrance routes to the campus backbone. The communications entrance ducts are supported by being attached to two serving communications manholes that, generally, will be on opposite sides of the project site. A final designation of manholes will be made by Communications Services during initial design review processes. It is desirable that buildings with a large footprint use two terminal rooms on the first floor or basement for entrance duct and cable terminations, and that the two rooms be joined by conduit to provide the redundant duct routes.

It is the design intent of entrance (main) terminal rooms to support backbone-attached communications devices, including switches and routes for date, remote switches for distributed telephony, drop and insert hardware for broadband (CATV)-based services and power systems for all communications systems.

1. Entrance terminal rooms should be designed and located to allow the use of heavy installation and cable placement procedures. 

2. The entrance terminal rooms must be separate from, and independent of, electrical rooms.

3. If double doors are used, there shall be no center post or support.

4. Entrance terminal rooms will need HVAC year-round to maintain environmental controls consistent with computer equipment. Temperature range shall be 64 -75 degrees F with a humidity range not to exceed 40% relative.

5. A dedicated electrical breaker panel supported by the building emergency power systems. 

6. A building ground bus bar, co-terminus with the building electrical system ground, shall be provided.

7. The ground bus bar shall be linked in common to all other terminal and sub-terminals in the building.

8. Entrance terminal rooms shall be a minimum sixty-four square feet (64 sq. ft.) and nine feet in height (9.0'H) for campus communications. 

9. If other systems, including fire alarm, building monitoring, etc. are to be located in the same entrance (main) terminal room as communications, the minimum dimensions shall eighty-one square feet (81 sq. ft.) and nine feet (9.0') in height.

10. Entrance terminal rooms shall have the height clearance to support rows of equipment cabinets and relay racks attached by overhead cable trays to the walls. HVAC ducting and all conduits and cable trays not terminating in the room shall be above the nine-foot (9.0') foot level.

11. All wall space shall be covered with fire-rated three-quarter-inch-thick by four-foot-wide by eight-foot-tall (0.75"Tx4.0'Wx8.0'H) wallboard.

12. Work lights shall be provided as florescent fixtures parallel to each wall. The work lights shall provide a minimum of fifty (50) foot-candles at three feet (3.0') from the floor and be independently switched.

13. The entrance ducts, one or both routes, shall terminate as 6"-12" stub-ups at one or more walls.

14. One-quarter inch (0.25") nylon pull ropes shall be placed in each duct entering the terminal room.

15. The entrance, or main, terminal room will normally house the Building Main Distribution Frame (MDF). If there are two entrance terminal rooms, the MDF will normally be located in only one room and the second will function as a sub-terminal of the first.

16. It is desirable that the entrance (main) terminal room(s) be located at the bottom of a vertical alignment with the terminal rooms in the floors above.

Riser and Distribution Conduit and Cable Tray

1. A minimum of three (3) four-inch (4.00") riser conduits shall connect the Entrance terminal room with the terminal room in the floor immediately above.

2. Cable tray may be used as an alternative or additional internal cable entrance route into the room.

3. If there are two or more communications terminal rooms on the same floor, they shall be connected with a minimum of three (3) four-inch (4.00") conduits on the first floor, and either cable tray or three (3) four-inch (4.00") conduits on floors above the first floor.

4. UCSB requires a single riser conduit be extended from the terminal room of the top floor through the ceiling to provide access to the roof of a building for communications attachments.

Riser and Distribution Cabling

The entrance (main) terminal room(s) is attached to each floor terminal (sub-terminal) by a minimum of four cable systems.

Data Network – Fiber multi-mode and single mode cable

Data Network – Copper twisted pair cables, Category 5e

Telephone Network – Copper twisted pair cable, Category 3

CATV – One-half inch (0.50") coaxial cable

The Coaxial cable is a single cable in all configurations and capacities.

The Telephone twisted pair cable provides distribution of telephone dial tone for direct service, internal key systems and intercom. Special data services, ISDN, ADSL, Frame Relay, may also be supported on these cables. Cable sizing is based on gross square footage calculations for a building and floor. Typically, the Category 3 cabling is in a multiple of one hundred (100) pairs and is terminated on high-density 110-type termination blocks. Cable segments are included, homerun, from the main terminal to every sub-terminal throughout the building and between adjacent sub-terminals. All cable pairs must be tested to the current EIA/TIA standards for continuity and pair matching.

The Data Network copper twisted pair cable, Category 5e, provides inter-floor and inter-terminal allocation of data services, supporting both individual station and remote data hub and data switch attachments. These cables are placed in multiples of twenty-five (25) pairs, terminated according to EIA/TIA 568-A Cat 5e standards using either high density 110-type termination blocks or nineteen inch (19.00") rack-mount patch panels. All cable pairs must be tested to the current EIA/TIA 568-A, TSB-40A and TSB-36 standards for performance.

The Data Network fiber cable risers consist of both multi-mode and single mode fiber cables terminated according to EIA/TIA standards using rack-mounted nineteen inch (19.00") patch panels. The number of total fiber pairs of multi-mode and single-mode fiber is based on both gross square footage calculations for the floors, location of computer facilities within the building and programmatic requirements forboth the building and campus. 

Floor Terminals (Sub-Terminals)

It is the design intent for floor terminal rooms to provide convenient space and access for extension of campus backbone communications utilities (telephone, data, CATV, alarm, and monitoring) to the floor level. The rooms, or closets, will support termination and access of these utilities and access and hardware required to support internal building, departmental and unit communications requirements. Interior building communications wiring assumes a distributed system of horizontal and vertical risers to wiring closets on each floor. No workstation outlet should be longer than 300' in cable distance from the closets wiring closet (sub-terminal). The number and location of floor sub-terminals shall be subject to this distance limit.

1. The floor terminal (sub-terminal) rooms should be separate from, and independent of, electrical rooms.

2. If double doors are used, there shall be no center post or support. 

3. A minimum of two (2) 20-amp dedicated electrical circuits terminated on double duplex receptacles shall be provided. This power shall be supported by building emergency power if available. 

4. A ground bus bar, directly and solely attached to main terminal grounding bar shall be provided.

5. The ground bus bar shall be linked in common to all other terminal and sub-terminals in the building.

6. Floor terminal rooms shall be a minimum twenty-four square feet (24 sq. ft) by eight feet in height  (8.0'H).

7. At least two walls shall be covered with fire-rated three-quarter-inch-thick by four-foot-wide by eight-foot-tall (0.75"Tx4.0'Wx8.0'H) wallboard.

8. Work lights shall be provided as florescent fixtures parallel to each wall. The work lights shall provide a minimum of fifty (50) foot-candles at three feet (3.0') from the floor and be independently switched.

9. A building floor terminal may be constructed as double door closet if there is a minimum three foot (3.0') inside depth and unrestricted access in front of the double doors for at least four feet (4.0').

10. All riser conduits from floors above and below, all distribution conduits or cable trays to other floor terminals, all cable trays and all homerun conduits shall terminate in these rooms.

11. All rooms to be served by a floor terminal room, should be no more than two hundred and fifty feet (250.0') of cable distance. A second floor terminal may be required to split the workstation cable terminations if the distance exceeds two hundred and fifty feet (250.0') for more than 20% of the workstations.

(Note: The TIA/EIA standard allows 330 feet for workstation cabling from outlet to the wiring terminal. UCSB adopts a conservative application of the standard to allow for the wide variety of  hardware interfaces, jumpers, and "redistributions" within the user environment.

Workstation Conduit – Homerun and Cable Tray

Campus Construction Standards for Communications require that workstation wiring be contained either in conduit, cable tray, or a combination of conduit and cable tray for every homerun cable. Loose cable in ceilings or underfloor space is NOT permitted for individual workstation cabling under the campus communications and construction standards. Underfloor wiring in raised computer flooring environments requires a cable path such as a barrier wire tray, metal or rated channel, rated innerduct, or wire guide.

The following requirements exist for workstation conduit and outlet boxes:

1. All workstation outlets are supported by a deep 5S box.

2. All outlet boxes are installed with a two-gang plaster ring.

3. A single outlet 5S box may be connected to a cable tray or wiring closet by a one inch (1.00") conduit.

4. Two outlet 5S boxes may be connected to a cable tray or wiring closet by a one and one-quarter-inch (1.25") from the tray or closet to the first box and a one inch (1.00") conduit from the first to a second box.

5. No more than two (2) 5S outlet boxes may be supported by a single one and one-quarter-inch (1.25") conduit. Larger conduits for workstation outlet boxes are NOT allowed.

6. Workstation conduits that terminate at a cable tray must be physically secured to the edge of a cable tray and a bushing placed on the conduit.

7. Workstation conduits terminated at a wiring closet must be physically secured to the backboard within six inches (6.00") of the top or bottom of the backboard. A bushing must be placed on each conduit.

8. A pull-line must be placed in each workstation conduit.

Workstation and Wiremold

Wall-mounted split or dedicated wiremold may be used for communications wiring with the following requirements:

1. Wiremold must be of metal construction only.

2. Split wiremold must contain a rigid secure divider between power and communications channels. This divider may be removable.

3. It is desirable that wiremold cover sections be separate for both power and communications. Whether separate or common cover, the cover sections may be no longer than twelve inches (12.00") in length.

4. Wiremold may be connected to a wiring closet or cable tray with a minimum one inch (1.00") conduit per eight foot (8') section of cable tray or no more than two outlets receptacles within the eight foot section of cable tray.

5. Insert modules and faceplates for wiremold are defined in the campus construction and wiring standards. No proprietary communications jacks may be used within a wiremold communications outlet. (This means that the insert modules and adaptor plates for the wiremold outlet must provide a standard RJ-45 – Cat 5e jack opening.)

Workstation Outlets and Wiring

The campus communications wiring standard is based on the current EIA/TIA 568-A wiring standard in conjunction with Technical Service Bulletins TSB-40A and TSB-36 and used the "A" wiring configuration. Each workstation location requires three (3) separate sheath Category 5e cables terminated at the workstation on three (3) 568-A Category 5e rated jacks. The workstation outlet plate must provide capacity for four (4) RJ-45 jacks using the USOC size specifications. No proprietary wall plate requiring proprietary jacks may be used.

The Construction Guidelines for Communications Services detail conduit and workstation wire capacity requirements. No more than two (2) workstation outlets may be supported by a single homerun to sub-terminal or a homerun to cable tray conduit.

Attachment of Services

Upon placement, termination and testing of entrance cables attached to backbone communications networks, the individual services for voice, CATV and data are provided by campus agencies. A project manager for renovated or new buildings should include the costs of "move-in" and attachment of services within the general project budget, but assigned to campus services.

Communications Network Design, Estimating and Documentation

Communications Services is charged with the development, maintenance and implementation of communications construction and wiring standards on campus. As such, communications service for all new and renovated building projects, as well as the on-going moves and changes for the campus are coordinated through a single campus agency, the Communications Services department.

Communications Services can provide a qualified, order-of-magnitude estimate for new building projects during the program and initial budget stages of a project. This work is normally funded following the architect selection and the initial program development process. In addition, the following section of this document provides an outline of budgeting recommendations for communications.

Upon establishment of a final site plan after the Design/Development (DD) drawing and specifications stage, Communications Services will provide a detailed wiring estimate with specifications, computer-aided drawings and estimate suitable for final budget allocation and, if requested, for contract bidding.

The campus may elect to assign inside wiring of a building to Communications Services as an option to inclusion in the prime contract(s). 

Budgeting for Communications Facilities

Construction budgets for new buildings and major renovations shall include the following budget elements for funding interior and external communications cabling. 

Note: The following elements are for initial ballpark estimates in support of program document preparation for budgeting and funding of new projects. Communications Services cannot be responsible for the application of these elements without subsequent review and comment on the detailed project proposals.

1. Relocation of existing occupants in a renovated building or in buildings that are demolished or moved to make way for a new building at the project's expense should be budgeted at an initial rate of $50.00 per workstation to be relocated. This is the relocation cost only. The cost of wiring the temporary or surge locations to accommodate relocation is in addition to the relocation costs.

2. Communications attachment of trailer(s) to support the contractor and owner's representatives and attached staffing require a funding allowance of  $15,000.00.
3. Exterior cabling should be budgeted at approximately $60.00 per linear foot between the point of connections (manhole) to the campus underground networks and the building main terminal room(s). Final determination of the point of connection is the responsibility of Communications Services.

4. Backbone cable augmentation of existing network to support a project must be determined in consultation with Communications Services. The size, siting and scheduling of a project are key factors in determining augmentation costs to be carried by a project.

5. For new construction, an overall interior communications wiring cost can be estimated using $3.00 per foot based on Gross Square Footage. 

As an alternative means of estimating an overall interior communications wiring cost, a fixed cost of $650.00 per outlet can be used. This requires that the number of outlets has been determined by the campus's calculation of the square footage allocated to specific types of space, e.g., office space (1 workstation per 80 sq. ft.). This square footage allocation is defined in the Campus Wiring Standards.

6. For renovation projects, an overall interior communications wiring cost can be estimated using a $3.00 per foot based on Gross Square Footage involved in the renovations, either directly or in support of renovated areas. 

7. New buildings use single-pair digital telephone systems (DTS) to support multi-line telephone sets. Older 10A2 telephone key systems cannot be supported in new and renovated buildings. If the occupying departments do not currently have a DTS, an allowance of $20,000.00 should be included in the initial project program budget to cover this expense.

8. Attachment of services to the new or renovated building following completion should be included in a project budget at a rate of $2.00 per foot per Gross Square Footage.

9. Communications Services provides the necessary design and construction of infrastructure attachment for duct banks, backbone cable augmentation and/or re-configuration, entrance cables and all broadband (CATV) riser distribution within a building. Their services are contracted to Facilities Management and the project budget in the early design development stages. A minimum allowance of $10,000.00 should be made for this service.

Scheduling

The following guidelines for communications should be considered within the total project schedule:

Program Development

Communications Services should be advised of a proposed project prior to, or during, the selection process for architectural services.

Budget Development

Budget and Planning, Architects and Consultants may use the above guidelines (Budgeting for Communications Facilities) for initial budget development. However, Communications Services should be provided with program documents and a planning schedule in a time frame that allows a minimum of sixty (60) days for review and response on communications costs.

(A detailed, formal estimate of communications costs for a project can be provided by Communications Services at the beginning of the Construction Document Phase of a project.)

Design Development (DD) Phase

Communications Services should participate in the entire design development cycle and will provide written standards and comments throughout the process. Specific alternatives, schedule and estimates for site preparation and communication backbone and entrance facilities will be provided at the mid-point of the DD process.

Construction Document (CD) Phase

Communications Services should participate in the entire design development cycle and will provide complete written documentation and comments on the communications components of the project following the 50% CD review.

Site Clearance and Site Preparation Phase

As may be required by the siting and schedule for a new building or major renovations project, Communications Services will be prepared to site clear and re-locate facilities a minimum of twelve (12) months in advance of construction start.

Bidding and Award Phase

Communications Services will provide information to contractors on contractor and owner representative trailer facilities within fifteen (15) working days of the award of contract.

Construction Phase

Communications Services, under the direction of the campus project manager, will provide on-site inspection of communications infrastructure placed by the contractor(s) throughout the construction period. If wiring is provided by the prime contractor(s), we will provide standards testing of all inside wiring systems. Testing schedules will be recommended by Communications Services, but will be available within seventy-two (72) hours of notification by the campus project manager.

Submittals by Contractor
Communications Services requires submittals for items provided by a contractor sixty (60) days prior to schedule of installation. Written response will be provided within fourteen (14) days of receipt of submittal.

Wiring by Communications Services
Inside wiring designed and estimated by Communications Services will be installed upon a minimum of one-month of written notice to Communications Services. Inside wiring will require from thirty (30) to ninety (90) days depending upon schedule for other contractors, completion of all physical infrastructure (conduits with pull string), cable trays, backboards, etc.)

If required for phasing and partial occupancy, and defined in the construction drawings phase of  the project, Communications Services can complete partial wiring and turn-up within fourteen (14) days to thirty (30) days with thirty (30) days notice and completion of all infrastructure. Building entrance cabling will be provided, installed, tested and activated by Communications Services with a start date no later than sixty (60) days prior to any partial or total occupancy of a building. 
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