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UNIVERSITY OF NEW MEXICO DESIGN GUIDELINES FOR INFORMATION
TECHNOLOGY INFRASTRUCTURE FACILITIES

1. General

The University of New Mexico has identified the need to incorporate a structured
approach to the integration of Information Technology Infrastructure facilities within the
planning, and programming of new construction projects, and retrofitting of existing
facilities on the Campus. The University has embraced the need to actively support the
technology environment of today as well as decades into the future. Key to this need is
the necessity to integrate the budgetary, engineering, and architectural implications of a
standards-based Information Technology Infrastructure system of pathways, and
spaces within, and between the buildings of the Campus.

Inter-building Communication Infrastructure is designed for a useful life of 20 to 50
years. Intrabuilding pathways and spaces have 33approximately the same useful life
and are intended for reuse when cable media is replaced. Cable media and equipment
for Inter and Intrabuilding distribution should be planned for a range of 5 to 15 years,
which varies based on developments, and changes in technology.

The TIA, EIA Standards, and the BICSI design manuals are the basis for the UNM
Design Guidelines, and Specifications.

All questions concerning the intent, updates, and information not included in the UNM
Design Guidelines, and /or Specifications, and the information contained within this
document shall be directed to the UNM Information Technology Services.

Note: Due to the logistical implications, and warranty requirements, UNM IT has limited
the number of approved manufacturer’s systems for cabling installations. Substitutions
that do not interfere with logistical operations or affect warranty requirements will be
evaluated if equal to the approved products.

Note: For further details of design, and specification requirements refer to the UNM
Information Technology Design Guidelines at: https://policy.unm.edu/university-
policies/5000/5310.html

2. Purpose, and Scope

The purpose of this document is to provide programmers, budgeters, planners,
designers, and architects with the requirements, standards, and guidelines, for inclusion
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in the construction programming of information technology infrastructure facilities.
These guidelines apply to the physical aspects of new construction projects, as well as
a retrofit, and upgrades of existing communication infrastructure facilities on the
University of New Mexico (UNM) Campus.

Note: The provisions for use of this document are specified in UNM Policy 5310;
Information Technology for Facilities: https://policy.unm.edu/university-
policies/5000/5310.html. Architectural, and /or engineering firms selected for the
planning, and design of University buildings shall provide qualified IT design expertise,
including a Registered Communications Distribution Designer (RCDD), to University
projects requiring IT infrastructure, and services. These resources must be actively
involved in the project’s IT design.

Note: All deviations, changes, or modifications to the requirements of these
specifications, equipment, materials, methods, procedures, and requirements of these
documents shall be subject to the approval of UNM IT Networks.

This document provides descriptions, and general specifications for the components
that encompass the pathways, spaces, and cable media for both interbuilding, and
intrabuilding information technology infrastructure systems. UNM has a published set of
specifications for the Campus Data Communication Network that includes infrastructure,
which these guidelines are intended to complement.

The application of the Guidelines varies from building to building, based on the
building’s purpose, and design. These are the specified minimum requirements for the
infrastructure features described within this document; however, these may be subject
to specific exceptions, and modifications upon approval or specification by UNM IT
Networks. In the case where the requirements set forth within this document exceed
those provided by UNM in their existing specifications, the more stringent requirement
shall prevail.

When applying these Guidelines to retrofit projects in existing buildings, the designer
should consider that some of the requirements, particularly for space, might not be
practical or even possible to achieve. These exceptions and modifications also shall be
submitted to UNM IT Networks for review, and approval.

Note: The architect, design team, and contractor are directly responsible to provide,
plan, design, engineer, construct, and installing all IT facilities, and fixtures within these
requirements providing installed systems that are Sustainable, Assessable, and
Coordinated with other building systems to allow for Flexibility, and Optimal use for
future operational, and maintenance activities.
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This document includes guidelines for the planning, and construction of Information
Technology infrastructure, and facilities. Note that they are arranged in order starting
with intrabuilding infrastructure, and media components for placement within buildings

and moving outward to the inter-building physical communication infrastructure. These
are features created between buildings that are necessary to coherently connect them:

Intrabuilding Spaces

Service Entrances

Equipment Rooms

Technology Rooms

Server Rooms

Intrabuilding Pathways

Conduits

Cable Tray

Pull Boxes

Intrabuilding Cable Media
Equipment Racks, and Cabinets
Optical Fiber Backbone Cable
Multi-pair Copper Backbone

Cable Coaxial Cable

Horizontal Copper UTP Cable or FTP
Inter Building Spaces (Transition Structures)
Communications Vaults/Maintenance Holes
Hand Holes

Inter Building Pathways

Ductbanks

Utility Tunnels

Inter Building Cable Media
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Optical Fiber Backbone Cable

Multi-pair Copper Backbone Cable

Wireless

Special Systems Emergency Phones Alarms
Multimedia & Classroom Technologies

Project Requirements

Documents, and Warranty

Project Design, and Communication Requirements
Scheduling Requirements

Testing, Labeling, Documentation, and Acceptance

Warranty Requirements

3. Life of These Guidelines

This set of Guidelines is a living document and is intended for review, and update by
UNM periodically as warranted by changes in building construction techniques, and
communications technology. UNM IT retains the right to modify these documents on an
interim basis between updates or for project-specific requirements to meet the needs of
UNM or ITS.

4. Submittal Requirements

The design professional should provide the following submittals for all UNM major
capital projects. All requests for changes to the submittal package shall be approved by
UNM IT.

Note: All Information Technology construction documents shall be in CSI Division 27
format.

Schematic Design Phase Submittals: The design professional should provide the
following after the schematic design phase:

Existing site plan showing IT, ISP, Telephone, and other utility locations, and elevations
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IT demolition requirements

Line drawings of the building and local distribution including IT rooms, (location, size,
cable tray routing.

Floor plans with IT outlet locations

Plans of special floors or areas such as classrooms Diagrammatic sections 1/16-inch
scale

IT symbol list (Use symbol list, and acronyms from the BICSI Telecommunications
Distribution Methods Manual).

IT equipment, and special equipment (for example classroom technology components)
that influences the design

Telecommunications Report:

Service Line or Entrance Facility point of Entrance Description of systems, and
capabilities

Technologies Report:
Detailing IT equipment for classroom multimedia, and other special applications
IT Code Analysis:

Provide a written statement describing methods proposed to comply with governing
codes, and regulations, occupancy, life safety, fire protection, and fire resistance
(examples: fire rating of cabling as related to NFPA 90 A, fire rating requirements for IT
spaces, ADA requirements, etc.

IT Program Conformance Analysis:

Provide a written general statement describing how the proposed IT design meets the
technical, and functional requirements of the IT program, and general program. Note,
and describe any departures from the program or provide recommended changes, and
reasons for departure. Include:

Voice Systems Data Systems
Classroom Technology Multimedia Systems

Distant Learning Technology Special Systems, and Technology IT Room/Name/Number
Systems
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Assign IT rooms, and spaces a name (Example: ITS Equipment Room (ER), and space
number that will appear thereafter through construction, completion of the architect's
work, and occupancy. Numbering and naming should be approved by the Office of
Planning, and Space Management and the nomenclature should be consistent with the
TIA Reference Standards listed in the following section.

IT Project Cost Estimate IT Construction Cost
IT Consultants Cost

IT Fixture, and Equipment Cost

IT Owners Other Direct/Indirect Cost

Note: The rate of technology change from programming through construction can be
significant. The programmer, designer, project manager, and construction manager
need to ensure that a project contingency for technology is in place to accommodate
these changes. The recommended contingency is 25% for the Information Technology
rate of change. This contingency should be separate, and a part of the assigned project
contingency.

Schedule: Provide a project schedule that reflects the completion of IT scheduled
activities, design activities, construction phase milestones, and related activities.

List of Exceptions: Provide a statement outing exceptions to the UNM IT Design
Guidelines, and Design Guide Specifications.

Classrooms: Floors Plans, and interior elevations: Locate furniture and technology-
related components. Include site lines, viewing, and noise obstructions. Evaluate
technology viewing clearances. Define lighting zones, impacts, and switches.

Design Phase Submittals: The design professional is to provide the following after the
design phase:

Details of IT distribution components for the building, and local distribution

Provide a specification that addresses all Division 27 requirements, approved
manufacturers, and systems, testing requirements, and warranty requirements.

Note: Specifications shall only call out materials, and systems or “approved equals”
specified in the UNM Guide Specifications, and /or the current version of UNM IT RFP
Structural Cabling, Equipment Installation, and Maintenance Repair. The term or similar
terms such as “or equal” shall not be specified or recognized as an approved equal. All
“approved equals” shall have the approval of UNM IT Networks.
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Provide a substantially complete Division 27 specification, and drawings for all IT
systems. Address all applicable requirements of the UNM IT Networks Design
Guidelines, Specifications, Standards, and CSI Division 27 activities, and items. The list
below identifies common items that should be included in the design phase documents.

Other items not identified in this list that are project specific shall be included in the
specifications and drawings.

Riser Diagrams
Voice, Data, and Wireless Access Point Locations with Outlet ID

Detailed diagram of IT Equipment, Telecommunications Rooms fit out, and footprint
including cable tray, ground bar, backboard, equipment racks locations, etc. Ghost
electrical, lighting, fire protection, HVAC, and other support systems. Verify all
clearances are met.

Detailed diagram of equipment rack layout that includes components (i.e. UPS,
electrical outlets, data switches, patch panels, fiber optic hardware, etc.

Site drawing that identifies all UNM IT, and other service providers (i.e. local exchange
carrier, ISP, CATV, etc.) infrastructure. Include the locations of Code Blue Emergency
Phones and supporting infrastructure. Include a connection to the nearest available
connection points.

Notes applicable to the installation are numbered in the plan. Include conduit
requirements for bend radius, transitions, and similar specifics for construction or
installation requirements.

Provide Raceway Distribution Plan
Work with the UNM Wireless Team for wireless coverage, and design requirements.
Typical detail diagram of penetrations including firestop assemblies

Typical detail diagram related to cable tray design including, grounding, bonding,
splicing, waterfalls, and other transitions.

Typical detail diagram of cable support systems

Typical detail diagram of pull box and conduit assemblies Typical detail diagram of
raised floor sections and fit out.

Typical detail diagram of surface raceways and fit out including conduit entrance.

Typical detail diagram of floor boxes, and poke-thru devices including conduit entrance,
and power assemblies. Include all apparatus needed for assembly.

9
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Typical detail diagram of Code Blue Emergency Phones including unit, pad, IT, and
Electrical components. Include the location of Emergency Phones on the
Telecommunications Site Plan.

Typical detail diagram of elevator phone including make, and model. Typical detail
diagram of outlet components

Detail of outlet box, and conduit assembly to wall, floor, ceiling, or access point.
Typical detail diagram of Wireless Access Point Outlets, and Hardware

Interface outlets, the interface of Alarms, and Building Systems details of all ADA IT
equipment

Typical detail diagram of all other accessories, and support apparatus Typical detall
diagram of all classroom equipment installations Typical detail diagram of special IT
equipment installations

Typical detail diagram of all multimedia equipment installations
Classrooms:

Provide more detail of room layouts, technology equipment, obstructions, and viewing
lines from student seating, and instructor positions.

Provide more details related to lighting, zoning, and switching. Define specific locations
of changes in ceiling planes, light fixtures, technology projector lighting paths, and
HVAC diffusers with their air throw impact on projector screens, air return locations, and
noise. Define noise criteria (NC)

Provide a written Acoustical Report for classrooms.

Provide a written report of all Value Engineering decisions, and items. Provide, an
updated Project Cost Estimate for IT deliverables.

Update the project schedule as related to IT activities.

Construction Phase Submittals: The design professional is to provide the following
after the construction design phase:

Provide a complete final specification for the IT systems. Address all applicable
requirements of the IT guide specifications, CSI Division 27 activities, and items

Provide notes, and cross-references for common work results in specifications. Place
notes in related sections.

10
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Provide a complete final set of plans for the IT systems in CAD and PDF. Address all
applicable requirements of the IT guide specifications, and CSI Division 27 activities,
and items.

Provide notes, and cross-reference notes, and for all common work on related plans.

Provide notes for all transitions, and instructions related to ceilings, confined spaces,
walls, floors, and other spaces.

Provide notes for specific instructions to the contractor for IT-related work activities.
Ghost ceiling plans to IT drawings.
All IT rooms, and spaces are to be clear to the deck above.

Provide outlet schedule that includes each Outlet ID shown on the IT plans, final room
numbers Room, outlet requirements (Ports), Performance Requirements (i.e. Category
6 or 6A 10 G), Activation requirements for voice, and data, Set type (i.e. single line,
digital multi-line service set, FAX, wall phone, Code Blue Emergency Phone, elevator
phone, alarm, etc. Verify outlet schedule to program requirements. Provide in electronic
format to ITS, and on plans as this will be used to assemble the cut sheet.

Provide final details for classrooms.
Floor plans, elevations, and layout specifics

Technology equipment, and relationship to view lines, and obstructions Define details
and changes to IT equipment

Finalize lighting, zoning, switching, noise (NC), clearances, and HVAC requirements
Include final security requirements for classrooms, and equipment.
Provide a final written report of all IT Value Engineering decisions items, and activities.

Provide, and updated a final Project Cost Estimate for IT deliverables. Provide a final
project schedule as related to IT activities.

Bid, Award, and Construction Documents: The design professional is to provide the
following during the construction phase.

IT shall be notified before the acceptance of all awards including the selected IT
contractor, and the cabling system’s selection and IT shall be included in the final
approval process for these systems.

Only IT-approved contractors on the current version of RFP-2311-21 - UNM IT
Structural Cabling, Equipment Installation, and Maintenance Repair, shall be considered
for award.

11
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Approval of all substitutions for parts, products, or systems is at the discretion of IT.

All work designed and installed that does not meet UNM IT guidelines or specifications
may be rejected and shall be corrected, modified, or installed at the project design
team, and contractors’ expense.

IT reserves the right to approve all assumptions, and exceptions to IT project
deliverables.

IT shall be provided copies of all RFI's or other information requests related to the IT
project deliverables upon receipt by the project’s design team.

Construction Substantial Completion Phase Submittals: The design professional
shall provide the following to IT after the construction phase:

As-built floor plans with final outlet locations that include each outlet ID two weeks
before the first move date.

Provide an as-built outlet schedule that includes each outlet ID shown on the IT plans,
final room numbers Room, outlet requirements (Ports), Performance Requirements (i.e.
Category 6 or 6A 10 G), Activation requirements for voice, and data, Set type (i.e. single
line, digital multi-line service set, FAX, wall phone, Code Blue Emergency Phone,
elevator phone, alarm, etc. Provide two weeks before the first move date.

Test results for submittal to IT included all ITS cabling including optical fiber, building
distribution, and horizontal cabling two weeks before the first move date. Provide an
electronic format direct from the tester. Hand-written test results are not acceptable.

A copy of the contractor’s punch list of open IT items
Copy of cabling system warranty application two weeks before first move date

Training, and information on all IT, and equipment support systems, including fire
protection, HVAC, alarm systems, etc.

Construction Completion Phase Submittals: The design professional is to provide
the following final documents after the project.

Final as-built plans including modifications made during substantial completion.
Final as-built outlet schedule including labeling ID

Final test results after punch list completion, and IT verification.

Cabling system warranty certificate assigned to UNM Information Technology
Resolution report for all punch list items Final Value Engineering Report for IT items.

Manuals for all IT equipment, and support systems
12
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5. Codes & Standards

The specifications included within these Guidelines, incorporate generally accepted
communications infrastructure practices described in industry-recognized standards
documents (, and addenda) published by recognized Standards Bodies, and

organizations. These include applicable standards published by ANSI, IEEE, the
Telecommunications Industry Association/Electronics Industries Alliance (TIA/EIA),
ISO/IEC, and Building Industry Consultant Services International (BICSI).

Note: It is the responsibility of the architect, design team, and approved IT contractor to
provide, plan, design, engineer, construct and install IT systems that meet the
requirements of the UNM IT Design Guidelines, and Specification Standards that are
industry standard’s compliant and meets the warranty, and installation requirements of
the system’s manufacturer.

Note: The architect, design team, and the approved IT contractor is directly responsible
to provide, plan, design, engineer, construct, and installing all IT facilities, and fixtures in
compliance with the building codes, and the laws applicable to the State of New Mexico,
City, and the Authority Having Jurisdiction (AJH). This includes code modifications to
existing conditions within the project boundaries, and adjacent areas where associated
project work is required such as pathways, and IT equipment spaces.

Provide full compliance with the American Disabilities Act for all IT installations.

The most recent editions of the codes, laws, standards, and specifications listed below
shall be referenced for project design, and construction requirements unless specifically
addressed in the UNM Design Guideline, and /or Specifications.

ANSI/TIA/ EIA 568B, Commercial Building Telecommunications Cabling Standard

This prescribes the requirements for Intra building copper, and optical fiber cable
performance, installation, and testing.

ANSI/TIA/EIA 569A, Telecommunication Standard for Pathways, and Spaces

This standard includes specifications for the design, and construction of pathways, and
spaces within buildings required to support information technology equipment, and
cable media.

ANSI/TIA/EIA 607, Commercial Building Grounding and Bonding Standard

This document includes the components of an effective grounding system for
communication systems within public and commercial buildings.

ANSI/TIA/EIA 758 Customer-Owned Outside Plant Telecommunications Cabling
Standard
13
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This standard provides specifications for Inter Building communication facilities that
include cable media, pathways, and spaces.

ANSI/TIA/EIA 862, Building Automation Systems Cabling Standard for
Commercial Buildings

This standard describes the generic cable system for building automation systems
(BAS) that are intended to support a multi-product, multi-vendor automation
environment within public, and commercial buildings.

ISO/IEC 11801

International Standard ISO/IEC 11801 specifies general-purpose telecommunication
cabling systems (structured cabling) that are suitable for a wide range of applications
(analog, and ISDN telephony, various data communication standards, building control
systems, factory automation).

Building Industry Consulting Services International (BICSI) Telecommunications
Distribution Methods Manual

This is a manual of proven design guidelines, and methods accepted by the
telecommunications industry.

Building Industry Consulting Services International (BICSI) Specialty Manuals
Customer Owned Outside Plant Wireless
ANSI/NFPA 70, National Electrical Code, (NEC) Current Edition

In addition to standards related to electrical safety, the NEC has several sections which specifically
address low-voltage cable installation.

NFPA 90 A: Installation of Air Conditioning, and Ventilating Systems This standard
prescribes requirements for cabling fire ratings in ceiling spaces, and the distribution of
cabling within.

American Disabilities Act of 1990
This law mandates construction, and installation requirements for handicap accessibility
Additional Standards:

All work not specifically related to the fore mentioned standards shall be performed
following the applicable ANSI or International Standards associated with it.

Manufacturer Specifications, and Instructions:

In addition, all work shall be performed to the applicable manufacturer’'s specifications
and instructions about that work.
14
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6. Definitions, and General Requirements

These definitions are arranged to present the logical order of their relationships to each
other in an overall infrastructure topology.

Pathways — Structures - or hardware that provides a permanent, and reusable route
for housing, and the protection of cable media installed between two points. These
facilities also provide a permanent enclosure or mechanism that facilitates the addition
or replacement of cable over time.

Intrabuilding Pathways - include cable tray, and conduit, which may be used for
horizontal or vertical routing of the cable. The intrabuilding communication cable system
infrastructure includes the pathway, and support hardware that concentrates supports,
and protects horizontal cable media between its origination point in the Equipment or
Technology Room, and the workstation outlet location. Horizontal support hardware is
further defined as continuous, (e.g. Conduit, Cable Tray), and non-continuous (e.g. J-
Hooks).

Inter Building Pathways - including direct buried, and concrete-encased ducts as well
as the existing utility tunnel system that is now in use for the routing of the majority of
the University’s legacy communication cable system. Aerial cable routes are another
example of Inter Building Pathways; however, underground pathways should be
constructed wherever possible, and aerial pathways shall only be used when buried or
concrete-encased facilities are not an option.

Spaces — Permanent structures that provide a protected area for the termination of
cable and placement of equipment, allow for the dispersion, and distribution of cable,
and worker access to facilitate the placement of the cable. Intrabuilding spaces include
Service Entrances, Equipment Rooms, Technology Rooms, Server Rooms, and Pull
Boxes. Inter Building Spaces include Transition Structures such as Underground
Communication Vaults (Maintenance Holes), Hand Holes, and Termination Spaces
such as Pedestals.

See Diagram 1, a Typical Large Building with a Separate Service Entrance, Equipment
Room, and Multiple Technology Rooms, and Diagram 2, Typical Building with
Equipment Room/Service Entrance, and Multiple Technology Rooms; for an illustration
of the relationship between Intrabuilding Space.

Service Entrance Rooms - These are rooms typically located in building basements or
on the ground floor of a building where there is no basement and are the terminus of
Inter Building conduits. Service Entrances are often the location where unrated Inter
Building backbone cable is spliced to rated cable, and /or electrical protector units for
distribution within the building. There is no need for significant environmental support in

15
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these rooms other than what is provided in a standard office since they do not contain
sensitive electronic communications equipment. Convenience power, normal
ventilation, adequate lighting, and a secured entry door are usually sufficient for these
facilities.

Equipment Rooms (ERs) — These facilities are also referred to as MDF (Main
Distribution Frame) Rooms or BDF (Building Distribution Frame) Rooms, and they are
special-purpose rooms that provide space and maintain a suitable operating
environment for the termination of backbone, and campus cabling, and house
centralized communications, and/or computer equipment such as Core Switches.

Servers, and PBX - The Equipment Room is considered the demarcation point within
the building itself, the location where the Inter Building, and Intrabuilding communication
distribution systems, interconnect companies, ISPs, CATV, and other outside service
providers. Equipment Rooms differ from Technology Rooms in that EQuipment Rooms
are generally considered to serve a building or campus area, whereas Technology
Rooms serve a floor area of a building.

Equipment Rooms may also include other building information systems such as
classroom technology, community antenna television [CATV], multimedia, fire alarm,
security, building management systems (BMS), and other building signaling systems. In
some cases, an Equipment Room may also contain the service entrance facility for the
campus backbone, access providers, or both, and serve as a Technology Room (TR).
The Equipment Room is the recognized termination point for all backbone cabling in a
building. The Equipment Room may require adjacent space, and electrical provisions
allocated for batteries, UPS, rectifiers, fire suppression systems, HVAC, and other
support systems.

Technology Rooms (TRs) --, Also known as Wire Centers, IDF Closets,
Telecommunications Closets, or Tele/Data Rooms, differ from Equipment Rooms (ERS),
and entrance facilities in that they are generally considered to be floor-serving (as
opposed to building or campus-serving) spaces that provide a connection point between
the backbone, and horizontal distribution pathways. Technology Rooms provide an
environmentally suitable, and secure area for installing cables, patch panels, cross-
connects racks- and wall-mounted hardware, and technology equipment. The
Technology Room is the recognized connection point between the backbone and
horizontal pathways. Technology Rooms may require space, and electrical provisions
allocation for batteries, UPS, rectifiers, fire suppression systems, HVAC, and other
support systems.

16
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Server Rooms — The requirements for Server Rooms are similar to Equipment Rooms
or Technology Rooms. The Server Room requires equipment racks, ladder racks,
dedicated, and convenient power, and air conditioning. Air conditioning requirements
could be higher, and the calculation is provided in the Equipment Room section of this
document. An infrastructure connection is required for cabling to either the Equipment
Room or Technology Rooms to provide connectivity to the University data network. All
requests and requirements for new server rooms shall be submitted to IT, and the Office
of the CIO for approval during programming, and before design.

Intrabuilding Backbone Cable — These cables are used to connect the Equipment
Room to the respective Technology Rooms, primarily to carry signals to, and from the
edge, and core IT electronics equipment. Multi-pair Copper Backbone Cable may also
be used to concentrate alarm and building control system signals distributed throughout
a building. Typically, Intrabuilding Backbone Cable consists of multi-pair copper and
high strand count fiber optic cables.

Inter Building/Campus/Off Campus Infrastructure — Includes the conduits,
manholes, easements, right of ways, antenna, and other systems that support inter-
building IT transport systems. Also included are provisions necessary for the public, and
private service providers to provide IT services to UNM off-site facilities, buildings, and
campuses. IT will be the ultimate provider of these services; however, projects may
have both fiscal, and material responsibilities for their provision. The programmer or
designer needs to address and include with IT these requirements when planning for
both on, and off-campus locations in the planning, and design of all UNM facilities.

Note: Easements, and /or written agreements are required for non-UNM entities such
as the local telephone company, CATV providers, and other carriers for the placement
of their facilities on UNM/UNMH properties. It is the responsibility of the project design
team to make an application to and receive approval from the UNM Department of Real
Estate, and UNM IT for these requirements before construction, and placement.

Inter Building Backbone Cable -- Inter Building Backbone Cable is used to connect
buildings, concentrate, and distribute aggregated signals to, and from Zone Hub-Level
Core Electronic Systems. Inter Building Backbone is typically multi-pair copper
(hundreds to over one thousand pairs), and high-count optical fiber cable (up to
hundreds of str, and s). Inter Building Backbone Cable is constructed to withstand the
elements of cold, heat, and moisture as well as the harsh external installation
environment. The cable is manufactured with heavier jackets, and sometimes even
“armor” where rodent damage to cable is common. With few exceptions, it is not rated
for installation within buildings and must be spliced to riser or plenum-rated cable for
continuation within buildings. These splices normally are housed in the Service
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Entrance, or smaller buildings, co-located within the Equipment Room. See Optical
Fiber Section for performance requirements for optical fiber.

Optical Fiber Cabling — Inter and Intra-Building Backbone - Both Single Mode
optical fibers shall be specified for intra-building systems. Single Mode fiber shall
exceed ITU G.652.c/d., shall be low water peak, and suitable for CWDM applications.
Multimode Fiber is used when specified by IT. Separate cables shall be installed for
multimode, and single-mode applications, and each cable terminated in a dedicated
FDU. All terminations shall be LC connectors with pigtails or fusible LC connectors, and
fusion spliced the FDU. The designer and contractor shall verify both specified and
submitted optical fiber cable, and components for exact matching as specified by the
manufacturer for the system being installed. This matching includes both performance
and physical optical fiber matching.

Horizontal Cable — This is a predominantly 4-pair, high-performance Unshielded
Twisted Pair (UTP Cat 6 or 6A) or Screened /Foiled (Category 6A) cable, as specified
by UNM IT, that is run from the Technology Room to the workstation. In limited
applications, Optical Fiber, and Coaxial cable is also installed in the horizontal
environment. Generally, one cable is required to support each user device, (e.g. PC,
printer, telephone), and dependent upon the projected equipment density, several UTP
cables are usually installed in each workstation faceplate.

Industry-standard practices dedicate horizontal cable to a particular floor. In approved
cases, small numbers of horizontal cables may serve to feed floor box devices or poke
thru’s from more than one floor from a single Technology Room. Total cable length
limitations of 90 meters or 295 feet dictate the reach of Horizontal Cable from the
Technology Room, and often, floor plate areas require the provision of more than one
Technology Room per floor to conform to cable distance limitations.

Twisted pair cable has different performance ratings or Categories. Category 6, and
Category 6A are the current typical cabling installations installed at UNM. The level of
cabling performance shall be determined by evaluating the end-user needs, and IT
requirements.

Category 6, 23 AWG should be installed for all Power-Over-Ethernet (POE) applications
to more effectively dissipate heat generated from the power applications.

Outlet, and Cable Labeling - These are essential to the successful installation,
testing, and quality control of cabling systems. The designer shall provide labeling
identification for outlets on plans, and provide a labeling schedule for each outlet using
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the labeling scheme provided by IT. The outlet plan and schedule are to be kept
updated at each phase. The contractor is to maintain the outlet plan, and schedule in
the project’s as-built drawings and as-built schedule during construction. The outlet as-
built plans and outlet schedule shall be made available upon request to IT during
construction for inspection, quality control, or other purposes. A copy of the changes to
the outlet schedule and plans shall be provided to IT two weeks before occupancy. A
final copy of the plans and schedule is to be submitted directly to IT as part of the final
document submittal.

The NEC specifies installation ratings in plenum and non-plenum environments.
However, the plenum-rated cable should be used exclusively in new and retrofit
installations. Exceptions to the use of plenum-rated cabling must be approved by IT,
and the AHJ (Authority Having Jurisdiction) for code requirements. This decision is
dependent upon requirements met in NFPA 90A and conditions.

Optical fiber and multimedia cabling may be required for special applications in
horizontal cabling. The needs for these special applications need to be identified during
programming. A centralized optical fiber distribution topology may be acceptable for
limited distribution of horizontal optical cabling to the desktop and is subject to the
approval of IT.

CATV/CCTV Media Cable — CATV service is managed by UNM Purchasing. In many
locations on campus, coaxial cable is used for television signal distribution. In general,
where this is required for legacy CATV (Community Antenna Television) distribution, a
system of RG-6, and RG-11 cables should be installed. RG-6 will typically be sufficient
for station or “drop” cable, whereas RG-11 is better suited for backbone cable use.
Coaxial cable distribution systems require individual engineering for each building
location which includes the placement of active, and passive components (amplifiers,
splitters, and taps) at specific points in the system to ensure proper signal levels. As
with the UTP cable, the plenum-rated coaxial cable should be installed. The designer
shall verify CATV requirements, and include CATV, and CCTV systems in their needs
assessment.

Wireless Data - Wireless access points (WAPs or APs) shall be planned for, and
installed per the requirements of the end-users, and the requirements set forth by IT
Wireless. Wireless shall be deployed in all public areas such as classrooms, conference
rooms, study areas, stadiums, open areas adjacent to buildings, etc.

Typically, a wireless access point survey will be conducted by IT Networking. For final
placement so cabling for the access points needs to be planned for an extension of up
to 25 feet. Typical power deployment for wireless at UNM uses Power-Over-Ethernet
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Technology (POE) eliminates the need for a power outlet at the access point. The
requirements for wireless service can vary depending on the planned use of the system,
and the exact system requirements. These needs should be determined during
programming, and early design with assistance from IT because of budgetary, and
service considerations. For specific wireless deployment, guidelines refer to the UNM
Wireless Guideline Specification 2715 53 and contact IT Networks for specific
requirements and assessment.

Multimedia, Visualization Labs, and High Technology Classrooms - New
Classrooms, meeting rooms, auditoriums, and other areas that have requirements for
high-speed data, video, teleconferencing, and other technology applications must be
planned for, and installed according to the needs of the end-users, and the University’s
Information Technology Department. All related requirements should be planned,
programmed, designed, and approved by the Office of the CIO/IT. Systems shall be
designed and installed to the manufacturer’s specifications, and applicable ANSI/ISO
standards. Provide an equipment and system warranty as well an equipment schedule,
and owner’s manuals to IT two weeks before occupancy. Coordinate, and verify cabling,
and /or wireless equipment transport requirements.

Special Conditions — The Design Team shall identify special requirements for work
done in operational areas adjacent to or within projects. Special instructions shall be
given about dust, and water mitigation, security, occupant safety, utility location, traffic
control, and similar needs or conditions. Special considerations and precautions shall
be given to areas that provide patient care, research, artifacts, and similar areas.

7. Design Criteria — Spaces

The information provided in this document contains common work requirements with
other trades, and disciplines. The design team is responsible for that common work
results are included in the design and are distributed to all disciplines to ensure
continuity in the design, and construction of IT project requirements.

(Continued on Next Page)
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Typical Building Infrastructure with a Service Entrance

(D Interbuilding Manholes

(@ Service Entrance

(@ Equipment Room

(@ Stacked Technology Rooms

@ Intrabuilding Conduit and Pullbox System

Example of a large building with a separate Service
Entrance, Equipment Room and multiple stacked
Technology Rooms interconnected with conduits.

Typical Building with a Combined Service and Equipment Room

Example of a building with a combined
Equipment Room and Service
Entrance and multiple stacked
Technology Rooms interconnected with
conduits.

(@) Interbuilding Manhole
(@ Equipment Room with Service Entrance Facilities
(@ Stacked Technology Rooms
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8. Design Criteria for Service Entrances

Size, and Location of Service Entrance - A separate Service Entrance may be required
in large buildings where a separate Equipment Room is to be built. In buildings of
10,000 sq. ft. or larger, a room size of 100 sq. ft. is the minimum size with a minimum
dimension of 10 feet. The Service Entrance shall be dedicated solely to Information
Technology, and related facilities. Equipment that does not support the Service
Entrance (e. g., pipes, duct work, distribution of building power) shall not be located in
or pass through the Service Entrance. Do not locate Service Entrances in any place
that may be subject to water infiltration, steam infiltration, humidity from nearby water or
steam, heat (e. g., direct sunlight), or any other corrosive atmospheric or adverse
environmental conditions. Avoid locations that are below water level unless preventive
measures against water infiltration are employed.

Locate the Service Entrance far enough away from sources of EMI to reduce
interference with the telecommunications cabling, including EMI from electrical power
supply transformers, motors, generators, Magnetic Resonance Imaging (MRI), X-ray
equipment, radio transmitters, radar transmitters, and induction heating devices.
Provide conduits for both primary, and redundant entry points into the buildings.

Typical Service Entrance
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Ceiling Clearance - The minimum ceiling clearance shall be 9.5 ft above the finished
floor with ceiling protrusions (e. g., sprinkler heads) placed to assure a minimum clear
height of 9 ft. clear of obstructions, to provide space overhead for Ladder Racks or
cable trays, and conduits. To permit maximum flexibility, and accessibility of cabling
pathways, ceilings are not acceptable for in-Service Entrances.

Doors and Access Control Service Entrances - Doors should be equipped with
electronic access-controlled locks, and be at least 3 ft. wide, and 7 ft. tall. Doors should
be equipped with sweeps; however, doorsills are not recommended because they
impede the movement of equipment.

Note: Doors should be provided that open outward unless prohibited by code. This
provides additional usable space and reduces constraints on the service entrance room
layout, and space requirements.

Flood Prevention - Locate the Service Entrance Rooms above any threat of flooding.
Avoid locations that are below or adjacent to areas of a potential water hazard (e. g.,
restrooms, and kitchens). Ensure walls are sealed to prevent water seepage. Provide a
floor drain to prevent flooding from the accidental seepage of water from entrance
cables, and ducts. It is recommended that a water detection alarm system be installed
in the service entrance room.

Cable Trays, and Raceways - Provide ladder-type cable trays, splice supports, and
other support devices to support entrance cables. Also, include 4-inch rigid conduits or
heavy-duty ladder-type trays to extend cabling to the building equipment room.

Note: Cables exiting the service entrance room shall be transitioned from an outdoor-
rated cable to the NEC-specified fire-rated cable type, and fire-sealed to meet code
requirements.

Wall Requirements - Service Entrance walls should extend from the finished floor to
the structural ceiling (e. g., the slab), be painted white, and be fire-rated for a minimum
of one hour. Service Entrance walls should not have windows installed, nor is it
desirable to locate Service Entrances on perimeter/curtain walls where windows
comprise the entire surface of the wall.

Backboards - Provide AC-grade plywood, 8 ft. high with a minimum thickness of 0.75
in. around the perimeter of the room. Plywood shall be fire-rated and treated on all
sides with at least two coats of white latex, or preferably, white, fire-resistant paint. The
bottom of the plywood shall be mounted 18 in. AFF (Above Finished Floor).

Lighting - Provide adequate, and uniform lighting that provides a minimum equivalent
of 50 foot-c, and less when measured 3 ft. above the finished floor level. Locate light
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fixtures a minimum of 9 ft. above the finished floor. Locate light switches near the

entrance to the Technology Room.

Environmental Control - The Service Entrance should be provided with ventilation,
heat, and cooling which is similar to a standard office space to prevent extremes in
temperature, and humidity. Unless active electronic components are present, separate,

7 x 24-hour environmental control is not required.

Power and Grounding - Provide 120 V., 15A or 20A, 60 Hz, non-switched,
convenience power receptacles (NEMA 5-15R, 5-20R) on perimeter walls. Outlets
should be recessed in walls, surface-mounted outlets, and conduits are not acceptable.
A ground bus, connected directly to the building ground shall also be provided, using a
conductor sized as required to provide a minimum of 2 Ohms of resistance. Provide

labeling that states: “DO NOT DISCONNECT".

Fire Control and Detection - The Service Entrance should be equipped with a
standard pressurized fire sprinkler system as required for a general office, and common
spaces. Smoke detectors connected to a central fire alarm panel within the building
shall also be provided

9. Design Criteria for Equipment Rooms
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@ CONDUITS OR CONDUIT SLEEVES
TO FLOORS ABOVE