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SECTI ON 27 10 00

BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM
01/ 08
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NOTE: This gui de specification covers requirenments
for building tel econmuni cations cabling systens
usi ng a physical star network topol ogy for
transporting tel econmuni cations signals within a
bui |l di ng. Tel ecomuni cati ons cabling systens

i ncl ude the copper and optical fiber horizontal and
interior building backbone systens and cabl e nedi a,
pat ch panel s, connecting bl ocks, firestopping,
groundi ng, cabl e support, hardware, conmunications
outlets, connectors, and associ ated hardwar e;
station wiring, work area station outlets
(adapters); and distribution termnals. This

speci fication covers tel econmuni cation cabling
systems supporting customer's voice, data, video,
audi o, security, digital imging and environnenta
control for transporting infornmation throughout
nodern buil dings using twi sted pair and optica

fi ber cabl es.

Tel econmuni cati ons pat hways are specified in Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Coordi nat e
el ectrical, grounding, and HVAC requirenents with

t he associ ated di sci plines.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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NOTE: The designer shall provide single line

PART 1

schemati c

type diagrans of the tel econmunications

system site plans, and floor plans show ng overhead
or underground service entrances, naintenance hol es,

handhol es,

nunber of

conduit sizes, conductor size and type,
pairs and fibers, and physical |ocations

and | ayouts of telecomunication entrance facility,
t el econmuni cati ons equi pnent roons, canpus
distributor, building distributors, floor

di stributors, and tel ecomunications outlets. UFC

3-580- 01,

"Tel econmuni cati ons Buil di ng Cabling

Systenms Pl anni ng and Desi gn" provides genera
gui dance for interior teleconmunications cabling

syst ens.

USAI SEC Techni cal Guide for Installation

Information Infrastructure Architecture (I3A)

provi des gui dance for Arny tel ecommuni cations

cabling systenms. Arny ECB 2007-22 is avail able

el ectronically at

htt p: // ww. wbdg. or g/ ccbh/ ARMWCOE/ COEECB/ ecb_2007_22. pdf .

UFC 3-580-

10, "Navy And Marine Corps |Intranet (NMCl)

Standard Construction Processes" provides design
gui dance for Navy sites. Confirm specific system

requirenents with the using Activity.
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

GENERAL

1.1 REFERENCES

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,

and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's

Ref erence
ref erence
Ref er ence
t he issue

Article to automatically place the

in the Reference Article. Al so use the

W zard's Check Reference feature to update
dat es.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

The publications are referred to within the text by the

basi ¢ designation only.

SECTION 27 10 00 Page 5



ASTM | NTERNATI ONAL (ASTM

ASTM D 709 (2001; R 2007) Lami nated Thernosetting
Material s

CONSUMER ELECTRONI CS ASSOCI ATl ON ( CEA)

CEA- 310-E (2005) Racks, Panels, and Associ at ed
Equi pnent

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENQ NEERS (| EEE)

| EEE 100 (2000; Archived) The Authoritative
Dictionary of |EEE Standards Terns

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

| CEA S-83-596 (2001) Optical Fiber Premses
Di stribution Cable

| CEA S-90-661 (2006; r 2008) Category 3, 5, & 5e
I ndi vidually Unshi el ded Twi sted Pair
I ndoor Cables for Use in General Purpose
and LAN Communi cati ons Wring Systens
Techni cal Requirenents

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVR)

ANSI / NEMA WC 66 (2001; Errata 2003) Performance Standard
for Category 6 and Category 7 100 Chm
Shi el ded and Unshi el ded Twi sted Pairs

NEVA WC 63.1 (2005) Twi sted Pair Prenise Voice and Data
Conmuni cati ons Cabl es

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)
NFPA 70 (2008; TIA 08-1) National Electrical Code
TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

ANSI / TI A/ El A-568-B. 2-2 (2001) Commercial Buil ding
Tel econmuni cati ons Cabling Standard - Part
2: Bal anced Tw sted Pair Cabl e Conponents

TI A J- STD-607- A (2002) Commercial Buil ding Gounding
(Eart hing) and Bondi ng Requirenents for
Tel econmuni cati ons

Tl A- 455-21- A (1988) FOTIP-21 - WMating Durability of
Fi ber Optic Interconnecting Devices

TI A- 492AAAA- B (1998; R 2002) 62.5-um Core
Di anet er/ 125-um Cl addi ng Di aneter C ass 1la
Graded- 1 ndex Multinode Optical Fibers

Tl A- 492AAAB- A (1998; R 2002) 50-Um Core Di aneter/125-Um

C addi ng D aneter O ass | A G aded-| ndex
Mul ti node Optical Fibers
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TI A- 492CAAA

TI A-526- 14- A

TI A-526-7

TI A-568-C. 1

TI A-568-C. 3

TI A-569-B

TI A-570-B

TI A/ EI A-598-C

TI A/ El A- 604- 12

TI Al EI A- 604- 2

TI A/ El A- 604- 3A

TI A/ EI A- 606- A

(1998; R 2002) Detail Specification for
O ass |Va Dispersion-Unshifted Single-Mde
Optical Fibers

(1998) OFSTP- 14A Optical Power Loss
Measurenents of Installed Miltinode Fiber
Cabl e Pl ant

(2002; R 2008) OFSTP-7 Measurenent of
Optical Power Loss of Installed
Si ngl e- Mode Fi ber Cabl e Pl ant

(2001; Adn2, AdnB8 &Adm4 2003; Adnb 2004;
Adnv 2006; R 2009) Conmercial Building
Tel econmuni cati ons Cabl i ng Standard

(2000; Admil 2002; R 2008) Optical Fiber
Cabl i ng Conponents Standard

(2004; Amd 1 2009) Conmercial Building
Standard for Tel ecomuni cati ons Pat hways
and Spaces

(2004; Adm 1 2009) Residenti al
Tel econmuni cations |Infrastructure Standard

(2005) Optical Fiber Cable Color Coding

(2000) FOCI'S 12 Fi ber Optic Connector
Intermateability Standard Type M- RJ

(2004) FOCI'S 2 Fiber Optic Connector
Intermateability Standard

(2000) Fiber Optic Connector
Intermateability Standard (FOCI S), Type SC
and SC- APC, FCOClI S-3

(2002; Reaffirnmed 2007) Adninistration
Standard for the Tel econmuni cati ons
Infrastructure

U.S. FEDERAL COMMUNI CATI ONS COWM SSI ON ( FCO)

FCC Part 68

Connection of Term nal Equi pnent to the
Tel ephone Network (47 CFR 68)

UNDERWRI TERS LABORATORI ES (UL)

UL 1286

UL 1666

UL 1863

(2008; R thru 2010) O fice Furnishings

(2007) Test for Flane Propagation Hei ght
of Electrical and Optical - Fi ber Cabl es
Installed Vertically in Shafts

(2004; R 2008) Comuni cation Crcuit
Accessori es
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UL 444 (2008; R 2008) Comuni cations Cabl es
UL 467 (2007) G oundi ng and Bondi ng Equi prent

UL 50 (2007) Enclosures for Electrica
Equi pnent, Non-environnental Considerations

UL 514C (1996; R thru 2009) Nonnetallic Qutlet
Boxes, Fl ush-Device Boxes, and Covers

UL 910 (1998) Test for Flane-Propagation and
Snoke- Density Values for Electrical and
Opti cal - Fi ber Cabl es Used in Spaces
Transporting Environnmental Air

UL 969 (1995; R thru 2008) Standard for Marking
and Labeling Systens

1.2 RELATED REQUI REMENTS

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Ensure that design provides for adequate
t el econmuni cati ons spaces using TIA El A-569-A as a
m ni mum r equi r enent .

Net work type, size and configuration nust be
coordinated with the user's representative, if

known. The sane cabl e pat hways and spaces are
normal Iy used for both tel ephone and data (incl uding
| ocal area network) systens.

For MIlitary Construction projects, tel ephone

i nstruments and ot her equi pnment are procured and
installed using procurenent funding outside of the
construction contract. Qher types of projects,
such as Arnmy and Navy Reserve, DoD and work for
others, may require that tel ephone instruments and
ot her specified equi prent be added to this section
detai li ng what nust be procured and installed as
part of the construction contract.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and Section 33 82 00
TELECOVMUNI CATI ONS, OUTSI DE PLANT, apply to this section with additions and
nodi fi cations specified herein.

1.3 DEFI NI TI ONS

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: Use Definitions from HEADQUARTERS Al R FORCE
MEDI CAL SUPPORT AGENCY DESI GN AND | MPLEMENTATI ON
GUI DELI NES MEDI CAL SYSTEMS | NFRASTRUCTURE

MODERNI ZATI ON PROGRAM (2001) for Air Force Medi cal

projects. |In this section the terns cover plate,
device plate and faceplate refer to the sane item
and are used interchangeably. 1In this section the

terns outlet/connector and adapter are used to
designate the "jack" or fenmle portion of
i nt er mat eabl e i nterconnecti on conponents and
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connectors are used to designate the "plug" or male

portion of intermateable interconnection conponents.
EE IR I Sk S S I S S S S R R R Rk S I S Sk S I I R S Ik S I R Sk I S O R

Unl ess ot herwi se specified or indicated, electrical and electronics terns
used in this specification shall be as defined in TIA-568-C. 1,

ANSI / TI A El A-568-B. 2-2, TIA-568-C. 3, TIA-569-B, TlA/ El A 606-A and | EEE 100
and herein.

. 3.1 Canpus Distributor (CD)

A distributor fromwhich the canmpus backbone cabling enanates.
(I'nternational expression for main cross-connect (M).)

.3.2 Bui | di ng Di stributor (BD)

A distributor in which the buil ding backbone cables term nate and at which
connections to the canmpus backbone cables may be nmade. (Internationa
expression for intermediate cross-connect (1C).)

.3.3 Fl oor Distributor (FD)

A distributor used to connect horizontal cable and cabling subsystens or
equi prent. (International expression for horizontal cross-connect (HC).)

.3.4 Tel econmuni cati ons Room (TR)

An encl osed space for housing tel ecormmunications equi pnent, cable,

term nations, and cross-connects. The roomis the recogni zed cross-connect
bet ween the backbone cable and the horizontal cabling.

.3.5 Entrance Facility (EF) (Tel ecomuni cati ons)

An entrance to the building for both private and public network service
cabl es (including antennae) including the entrance point at the building
wal | and continuing to the entrance room or space.

.3.6 Entrance Room (ER) (Tel econmuni cati ons)

A centralized space for tel ecomruni cati ons equi pnent that serves the
occupants of a building. Equipnrent housed therein is considered distinct
froma tel ecommuni cati ons room because of the nature of its conplexity.

. 3.7 Open Cabl e

Cabling that is not run in a raceway as defined by NFPA 70. This refers to
cabling that is "open" to the space in which the cable has been installed
and is therefore exposed to the environnental conditions associated with
that space.

.3.8 Open Ofice

A floor space division provided by furniture, noveable partitions, or other
neans i nstead of by building walls.

.3.9 Pat hway

A physical infrastructure utilized for the placenent and routing of
t el ecommuni cati ons cabl e.
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4 SYSTEM DESCRI PTI ON
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NOTE: Use Section 33 82 00, TELECOVMUN CATI ONS
QUTSI DE PLANT to specify exterior distribution and
i nterbuilding cables and include bracketed
sentence. Choose the |ast bracketed sentences for
Navy and Marine Corps projects only.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The buil di ng tel ecommuni cati ons cabling and pat hway system shall include
permanently install ed backbone and horizontal cabling, horizontal and
backbone pat hways, service entrance facilities, work area pathways,

tel econmuni cati ons outl et assenblies, conduit, raceway, and hardware for
splicing, termnating, and interconnecting cabling necessary to transport

t el ephone and data (including LAN) between equi pnment itens in a building.
The hori zontal systemshall be wired in a star topology fromthe

tel econmuni cati ons work area to the floor distributor or canmpus distributor
at the center or hub of the star. The backbone cabling and pat hway system
includes intrabuilding and interbuilding interconnecting cabling, pathway,
and term nal hardware. The intrabuil ding backbone provides connectivity
fromthe floor distributors to the building distributors or to the canpus
distributor and fromthe building distributors to the canpus distributor as
required.. The backbone system shall be wired in a star topology with the
campus distributor at the center or hub of the star.[ The interbuilding
backbone system provi des connectivity between the campus distributors and
is specified in Section 33 82 00, TELECOMMUNI CATI ONS OUTSI DE PLANT. ]
Provi de tel ecommuni cati ons pathway systens referenced herein as specified
in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM [ The tel econmuni cati ons
contractor nust coordinate with the NMCI contractor concerning access to
and configuration of tel ecomunications spaces. The teleconmunications
contractor may be required to coordinate work effort within the

t el ecommuni cati ons spaces with the NMCI contractor.]

5 SUBM TTALS

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenment System (RMB) are: "AE" for
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Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Tel econmuni cations drawings[; CG[; G [___ 11
Tel econmuni cati ons Space Drawings[; Cl[; G [___ 11

In addition to Section 01 33 00 SUBM TTAL PROCEDURES, provide shop
drawi ngs in accordance with paragraph SHOP DRAW NGS.

SD- 03 Product Data

Tel econmruni cati ons cabl i ng (backbone and horizontal)[; C[; G

Patch panels[; C[; G |

Tel econmuni cati ons outl et/connector assenblies[; C[; G [___ 11
Equi pnent support frane[; C[; G [___ 11
[ Connector blocks[; C[; G [_____ 111]

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Delete subnmittal for spare parts on Navy
projects. Spare parts requirements are provided in
Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA on
Navy projects.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

[ Spare Parts[; C[; G [

Subnmittals shall include the manufacturer's nane, trade nane,
pl ace of manufacture, and catal og nodel or nunber. |Include
performance and characteristic curves. Subnmittals shall also
i nclude applicable federal, nmilitary, industry, and technica
society publication references. Should manufacturer's data
requi re supplemental information for clarification, the

suppl emental information shall be submtted as specified in
par agr aph REGULATORY REQUI REMENTS and as required in Section
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1.

1.

01 33 00 SUBM TTAL PROCEDURES.
SD-06 Test Reports
Tel econmuni cations cabling testing[; C[; G [___ 11
SD-07 Certificates
Tel econmuni cati ons Contractor Qualifications[; C[; G [___ 11
Key Personnel Qualifications[; C[; G [
Manufacturer Qualifications[; C[; G [___ 11
Test plan[; C[; G |
SD- 09 Manufacturer's Field Reports
Factory reel tests[; C[; G [
SD-10 Operation and Mai ntenance Data

Tel econmuni cati ons cabling and pathway systemr Data Package 5[; G

1 G [ 1]
SD-11 Cl oseout Submttals

Record Docunentation[; C[; G [___ 1]
6 QUALI TY ASSURANCE
6.1 Shop Draw ngs

In exception to Section 01 33 00, SUBM TTAL PROCEDURES, submit shop

drawi ngs a m ni mum of 355 by 510 mr 14 by 20 inches in size using a mninmm
scal e of one mmper 100 mr 1/8 inch per foot[, except as specified
otherwise]. Include wiring diagrams and installation details of equipnent

i ndi cating proposed | ocation, |ayout and arrangenent, control panels,
accessories, piping, ductwork, and other items that must be shown to ensure
a coordinated installation. Wring diagrans shall identify circuit
termnals and indicate the internal wiring for each item of equipnment and
the interconnection between each item of equiprment. Draw ngs shall

i ndi cate adequate cl earance for operation, nmaintenance, and replacenent of
operating equi pment devices. Submittals shall include the nanepl ate data,
size, and capacity. Submttals shall also include applicable federal,
mlitary, industry, and technical society publication references.

.6.1.1 Tel econmuni cati ons Drawi ngs

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: The Navy requires RCDD approved draw ngs for
designs with nultiple tel econmuni cati ons spaces or
designs that have nultiple voice and data systens.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

Provi de[ registered comunications distribution designer (RCDD) approved, ]
drawi ngs in accordance with TI A/ El A-606-A. The identifier for each

term nation and cabl e shall appear on the drawi ngs. Draw ngs shall depict
final telecommunications installed wiring systeminfrastructure in
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1

accordance with Tl A/ El A-606-A. The draw ngs shoul d provide details
required to prove that the distribution systemshall properly support
connectivity fromthe EF tel ecormunications and ER tel ecommuni cati ons,

CD s[, BD s], and FD s to the tel econmunications work area outlets.|
Provide a plastic |am nated schematic of the as-installed

t el econmuni cati ons cabl e system showing cabling, CDs, BD's, FD s, and the
EF and ER for tel ecomuni cations keyed to floor plans by room nunber.

Mount the | am nated schematic in the EF tel ecommuni cations space as
directed by the Contracting O ficer.] The follow ng drawi ngs shall be
provided as a m ni mum

a. T1 - Layout of conplete building per floor - Building Areal/ Serving
Zone Boundaries, Backbone Systemnms, and Horizontal Pathways.
Layout of conplete building per floor. The draw ng indi cates
| ocation of building areas, serving zones, vertical backbone
di agrans, tel ecomunications roons, access points, pathways,
groundi ng system and other systens that need to be viewed from
the conpl ete buil ding perspective.

b. T2 - Serving Zones/Building Area Drawi ngs - Drop Locations and
Cable Identification (IDS). Shows a building area or serving
zone. These draw ngs show drop | ocations, teleconmunications
roons, access points and detail call outs for comopn equi pnent
roons and ot her congested areas.

c. T4 - Typical Detail Drawi ngs - Facepl ate Labeling, Firestopping,
Americans with Disabilities Act (ADA), Safety, Departnent of
Transportation (DOT). Detailed draw ngs of synbols and typicals
such as faceplate |abeling, faceplate types, faceplate popul ation
installation procedures, detail racking, and raceways.

.6.1.2 Tel econmuni cati ons Space Draw ngs

Provide T3 drawi ngs in accordance with Tl A/ El A-606-A that include

tel econmuni cati ons roons plan views, pathway |ayout (cable tray, racks,

| adder-racks, etc.), nechanical/electrical |layout, and [cabinet][, rack][,
backboard][ and] wall elevations. Draw ngs shall show |l ayout of applicable
equi prrent i ncl udi ng i ncom ng cabl e stub or connector bl ocks, building

prot ect or assenbly, outgoing cable connector blocks, patch panels and

equi pnent spaces and cabi net/racks. Draw ngs shall include a conplete |ist
of equi prent and nmaterial, equipnent rack details, proposed |ayout and
anchorage of equi pnment and appurtenances, and equi pnent relationship to
other parts of the work including clearance for nmaintenance and operati on.
Drawi ngs may al so be an enl argenent of a congested area of T1 or T2

dr awi ngs.

6.2 Tel ecomruni cations Qualifications

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: BICSI Cabling Installer, Technician Level
certification is preferred for supervisors and
installers in lieu of docunentation of three years
experience. Contractors have the option to subnit
either BICSI certification or experience

docunent ati on.
EIR IR R b R S I I I I IR I I I I I R R S R I R I R I I I I R I S I I A I I I R b I S I b b E b I I I b I R I b I b I I S I I b I b b b I

Work under this section shall be perforned by and the equi pnent shall be
provi ded by the approved tel econmuni cati ons contractor and key personnel.
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Qualifications shall be provided for: the tel econmunications system
contractor, the tel econmunications systeminstaller, and the supervisor (if
different fromthe installer). A mnimmof 30 days prior to installation,
submit docunentation of the experience of the tel ecommunications contractor
and of the key personnel.

.6.2.1 Tel econmuni cati ons Contract or

The tel ecomunications contractor shall be a firmwhich is regularly and
professionally engaged in the business of the applications, installation,
and testing of the specified tel ecommuni cations systens and equi pnment. The
tel econmuni cati ons contractor shall denonstrate experience in providing
successful tel ecomunications systems within the past 3 years. Subnit
docunentation for a mninumof three and a maxi mum of five successfu

tel econmuni cati on systeminstallations for the tel econmunications
contractor

.6.2.2 Key Personne

Provi de key personnel who are regularly and professionally engaged in the
busi ness of the application, installation and testing of the specified

t el econmmuni cati ons systens and equi prent. There may be one key person or
nore key persons proposed for this solicitation dependi ng upon how many of
the key rol es each has successfully provided. Each of the key personne
shal | denonstrate experience in providing successful teleconmunications
systens within the past 3 years.

Supervisors and installers assigned to the installation of this systemor
any of its conmponents shall be Building Industry Consulting Services
International (BICSI) Registered Cabling Installers, Technician Level.
Subm t docunentation of current BICSI certification for each of the key
per sonnel .

In lieu of BICSI certification, supervisors and installers assigned to the
installation of this systemor any of its conponents shall have a m ni mum
of [3][___] years experience in the installation of the specified copper
and fiber optic cable and conponents. They shall have factory or factory
approved certification fromeach equi pnent manufacturer indicating that
they are qualified to install and test the provided products. Submt
docunentation for a mninmumof three and a maxi mum of five successfu

tel econmuni cati on systeminstallations for each of the key personnel.
Docurent ation for each key person shall include at |east two successfu
systeminstallations provided that are equivalent in systemsize and in
construction complexity to the tel ecomuni cati ons system proposed for this
solicitation. Include specific experience in installing and testing

t el econmuni cati ons systens and provide the nanes and | ocations of at |east
two project installations successfully conpleted using [optical fiber and
] copper tel ecomruni cati ons cabling systens. All of the existing

tel econmuni cati ons systeminstallations offered by the key persons as
successful experience shall have been in successful full-tinme service for
at least 18 nonths prior to the issuance date for this solicitation.
Provide the nane and role of the key person, the title, |ocation, and
conpleted installation date of the referenced project, the referenced

proj ect owner point of contact infornmation including name, organization,
title, and tel ephone nunber, and generally, the referenced project
description including systemsize and construction conplexity.

Indicate that all key persons are currently enployed by the
t el econmuni cati ons contractor, or have a commtnent to the
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tel ecommuni cati ons contractor to work on this project. Al key persons
shal | be enpl oyed by the tel ecormunications contractor at the date of

i ssuance of this solicitation, or if not, have a commtment to the

t el econmuni cations contractor to work on this project by the date that the
bid was due to the Contracting Oficer

Note that only the key personnel approved by the Contracting Officer in the
successful proposal shall do work on this solicitation's tel ecomunications
system Key personnel shall function in the same roles in this contract,
as they functioned in the offered successful experience. Any substitutions
for the tel ecomruni cati ons contractor's key personnel requires approva
from The Contracting Oficer

.6.2.3 M ni mum Manuf acturer Qualifications

Cabl i ng, equi prrent and hardware manufacturers shall have a m ni mrum of [ 3]

[ ] years experience in the manufacturing, assenbly, and factory testing
of conponents which conply with TIA-568-C. 1, ANSI/TIA/ ElI A-568-B.2-2 and

TI A-568- C. 3.

.6.3 Test Pl an

Provide a conplete and detailed test plan for the tel ecommunications
cabling systemincluding a conplete list of test equi pment for the[ UTP]|
and][ optical fiber] conponents and accessories [60][__ ] days prior to the
proposed test date. |Include procedures for certification, validation, and
testing.

.6.4 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory

provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar nmeaning, to mean the Contracting Oficer. Equipnent, materials,
installation, and workmanship shall be in accordance with the nandatory and
advi sory provisions of NFPA 70 unless nore stringent requirenments are

speci fied or indicated.

.6.5 St andard Products

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa
materi al, design and workmanship. Products shall have been in satisfactory
comrercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipnment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
class of equipnent are required, these itenms shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the same manufacturer unless stated in this section.

.6.5.1 Alternative Qualifications
Products having | ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than

6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
f ur ni shed.

SECTION 27 10 00 Page 15



.6.5.2 Mat eri al and Equi pnent Manuf acturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

7 DELI VERY AND STORAGE

Provi de protection from weather, noisture, extreme heat and cold, dirt,
dust, and other contam nants for tel ecomunications cabling and equi pnent
pl aced in storage.

. 8 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anmbient conditions of
0 to 60 degrees C 32 to 140 degrees F and in the range of 0 to 95 percent
relative hum dity, noncondensi ng.

.9 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equipnent installation in order to render
satisfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the contract.

.10  MAI NTENANCE
.10.1 Qperation and Mai nt enance Manual s

Conmercial off the shelf manuals shall be furnished for operation,
installation, configuration, and nai ntenance of products provided as a part
of the tel ecommunications cabling and pathway systen. Submit operations
and mai ntenance data in accordance with Section 01 78 23, OPERATI ON AND

MAI NTENANCE DATA and as specified herein not later than [2] [
prior to the date of beneficial occupancy. 1In addition to requirenments of
Dat a package 5, include the requirenents of paragraphs TELECOMMUNI CATI ONS
DRAW NGS, TELECOVMUNI CATI ONS SPACE DRAW NGS, and RECORD DOCUMENTATI ON

.10.2 Record Docunent ati on

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: EIA Tl A/ El A-606-A describes the necessary
data fields and reports for hard copy, spreadsheet
and el ectronic nedia as well as cabl e nanagenent
software requirenents. Check with activity to
determ ne if cable managenent software is currently
enpl oyed at the activity and provide necessary data
i nput to the existing systemto include information

associated with project installation
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

Provi de T5 draw ngs including docunentati on on cables and term nation
hardware in accordance with TI A/ El A-606-A. T5 draw ngs shall include
schedul es to show information for cut-overs and cabl e pl ant managenent,
pat ch panel |ayouts and cover plate assignments, cross-connect information
and connecting termnal layout as a minimum T5 draw ngs shall be
provided[ in hard copy format][ on electronic nedia using Wndows based
conput er cabl e managenent software.][ A licensed copy of the cable
managenent software includi ng docunentation, shall be provided.] Provide
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the followi ng T5 drawi ng docunentati on as a m ni mum

a. Cables - Arecord of installed cable shall be provided in
accordance with TI A/ El A-606-A. The cable records shall [include
only the required data fields][include the required data fields
for each cable and conplete end-to-end circuit report for each
complete circuit fromthe assigned outlet to the entry facility
]in accordance with TI A/ El A-606-A. |nclude manufacture date of
cable with subm ttal

b. Term nation Hardware - A record of installed patch panels,
cross-connect points, distribution franes, term nating bl ock
arrangenents and type, and outlets shall be provided in accordance
with TI A/ El A-606-A. Docunentation shall include the required data
fields[ as a minimun][ only] in accordance with Tl A/ El A-606- A.

[1.10.3 Spare Parts

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Delete this paragraph for Navy projects.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

In addition to the requirenents of Section 01 78 23, OPERATI ON AND
MAI NTENANCE DATA, provide a conplete list of parts and supplies, with
current unit prices and source of supply, and a list of spare parts
recomended for stocking.

] PART 2 PRODUCTS

2.1 COVPONENTS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Service entrance and pathway requirenents are
provided in Section 26 20 00, | NTERI OR DI STRI BUTI ON
SYSTEM for Navy projects and Section 26 20 00,
ELECTRI CAL WORK, | NTERIOR for Army projects. Choose
2 years and 6000 hours for Navy projects and 1 year
and 3000 hours for Army projects. Section 33 82 00,
TELECOVMUNI CATI ONS QUTSI DE PLANT provi des

requi renents for canpus backbone cabl e systens.

For specialized circuits, such as pay phones,
coordinate with the | ocal tel ephone conpany.
Provide el ectrical and tel ephone outlets installed
per the ADA to accommpdate TTD s and ot her devices.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

UL or third party certified. Were equipnent or materials are specified to
conformto industry and technical society reference standards of the
organi zations, submt proof of such conpliance. The |label or listing by
the specified organization will be acceptabl e evidence of conpliance. In
lieu of the label or listing, submt a certificate froman i ndependent
testing organization, conpetent to performtesting, and approved by the
Contracting Oficer. The certificate shall state that the item has been
tested in accordance with the specified organization's test nethods and
that the itemconplies with the specified organization's reference
standard. Provide a conplete system of tel ecomruni cations cabling and
pat hway conponents using star topol ogy. Provide support structures and
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2.

2.

pat hways, conplete with outlets, cables, connecting hardware and

t el econmuni cati ons cabi nets/racks. Cabling and interconnecting hardware
and conponents for tel ecomruni cations systens shall be UL listed or third
party independent testing | aboratory certified, and shall conply with
NFPA 70 and conformto the requirenents specified herein

2 TELECOVMUNI CATI ONS PATHWAY

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Refer to Section 16130, UNDERFLOOR RACEWAY
SYSTEM for underfloor duct systems. Choose Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM f or

t el econmuni cati ons pat hway requiremnents.

Ensure that the maxi mum al |l owabl e raceway fill is
not exceeded.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

Provi de tel ecommuni cations pat hways in accordance with Tl A-569-B and as
specified in Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM  Provi de system
furniture pathways in accordance with UL 1286.

3 TELECOVMUNI CATI ONS CABLI NG

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Cables shall be terminated within

t el econmuni cati ons roons, teleconmunications

equi pnent roons, and work areas. Cross-connect
junpers may be provided as part of the contract if
required to provide the custoner a conplete and
usable facility. Optical fiber and copper patch
cords shall be provided by the Contractor when patch
panels are installed. Optical fiber nmedia may be
singl e-node, nultinode, or hybrid conbination. For
additional technical information on optical fiber
cabl i ng, contact www. corningfiber.com  For
information on optical fiber |ocal area network
system visit wwtechsavvy. cont,

For nedical (including Navy nedical projects) and
Arnmy projects use Category 6 cable. NMC is
currently linmted to supporting Category 5e cabling
for Navy projects. Requiring use of Category 6
cable on Navy projects will add additional cost to
the project, is not supported by MCON fundi ng, and
shoul d not be done unl ess specifically approved by
t he EFD/ EFA.

Air Force Medical Facilities are installed and

| abel ed i n accordance with HEADQUARTERS Al R FORCE
MEDI CAL SUPPORT AGENCY DESI GN AND | MPLEMENTATI ON
GUI DELI NES MEDI CAL SYSTEMS | NFRASTRUCTURE

MODERNI ZATI ON PROGRAM (2001) for Air Force nedica
projects. Al other projects are labeled in
accordance with TI A/ El A-606- A

When systens furniture is provided as part of the

construction contract, ensure that systens furniture
specifications require conpliance with EIA
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TI A/ EI A-568-B. 1, EIA TIA/ EIA-568-B.2, and El A
TI A/ El A-568-B. 3 cabling standards as applicable.

Conmuni cati ons general purpose (CMor CM3 and
nonconductive optical fiber general purpose cable
(OFN or OFNG are general purpose cables for use in
spaces other than plenuns and risers.

Conmmuni cati ons pl enum (CMP) and nonconductive
optical fiber plenumcable (OFNP) are plenumrated
cables. Provide type CMP and OFNP, pl enum rated
cabling in ducts, plenuns and other air-handling
spaces. Comunications riser (CVR) and
nonconductive optical fiber riser cable (OFNR) are
riser rated cables. Provide type CMR and OFNR, in
vertical shafts that pass through a floor
penetrati on.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

Cabling shall be UL listed for the application and shall conply with
TIA-568-C. 1] , ANSI/TIA El A-568-B.2-2][, TIA-568-C 3] and NFPA 70. Provide
a labeling systemfor cabling as required by TI A/ El A-606-A and UL 969.

Ship cable[ on reels][ in boxes] bearing nanufacture date for UTP in
accordance with | CEA S-90-661] and optical fiber cables in accordance with
| CEA S-83-596] for all cable used on this project. Cabling manufactured
nore than 12 nonths prior to date of installation shall not be used.

[2.3.1 Backbone Cabl i ng

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: 150 ohm shi el ded tw sted pair (STP)is not

al l owed for new construction. Backbone cabl e

| engt hs shall not exceed guidelines of ElA

TI A/EI A-568-B. 1, EIA TIA EIA-568-B.2, and ElIA

TI A/ El A-568-B. 3. STP 100 ohm backbone and

hori zontal cable may be required for EM isolation
i n conpl ex buildings.

Use fiber optic cable for backbone data service,
unl ess expandi ng an existing site where other
backbone cabl e types are required or requested by
user.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

[2.3.1.1 Backbone Copper

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: Category rated cable is not required for
backbone copper cabling. Choose NEMA WC 66 for
Category 6 cable and NEMA 63.1 for other copper
conductor cables. Choose the first bracketed jacket
color for the preferred color code for cable
jackets. Coordinate with activity for alternate

col or coding, and choose the second bracketed jacket
color option to enunerate activity preferred col or
code.

| CEA S-90-661 specifies a different cable marking
i nterval for copper cables when marked in Sl versus
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enpirical units. This standard requires that the
cable be marked at regular intervals not to exceed 1
meter for Sl units and 2 feet for enpirical units.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

| CEA S-90-661, TIA-568-C. 1, ANSI/TIA/ EIA-568-B.2-2,[ NEMA WC 63. 1] [
ANSI / NEMA WC 66] and UL 444, copper backbone cable shall be solid
conductor, [24][22] AW5 100 ohm [100] [___]-pair UTP (Unshiel ded tw sted
pair), formed into 25 pair binder groups covered with a] gray][ __ ]
thernopl astic jacket[ and overall netallic shield]. Cable shall be
imprinted with nanufacturers name or identifier, flammbility rating, gauge
of conductor, transm ssion performance rating (category designation) at
regul ar intervals not to exceed 1 neter 3.3 feet. The word "METER' "FEET"
or the abbreviation "M "FT" shall appear after each | ength marking.
Provi de conmmuni cati ons general purpose (CMor CM3, conmuni cations plenum
(CWP) or comunications riser (CMR) rated cabling in accordance with NFPA 70.
Type CWP and CVMR nay be substituted for type CMor CMG and type CMP nmay be
substituted for type CMR in accordance with NFPA 70. Col or codi ng shal
comply with industry standards for 25 pair cabl es.

1[2.3.1.2 Backbone Optical Fiber

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

NOTE: In a fiber optic conmunication cable a buffer
is one type of conponent used to encapsul ate one or
nmore optical fibers for the purpose of providing
such functions as mechanical isolation, protection
from physi cal damage and fiber identification. The
buffer may take the formof a miniature conduit,
contained within the cable and called a | oose
buffer, or loose buffer tube, in which one or nore
fibers may be enclosed, often with a |ubricating
gel. A tight buffer consists of a polynmer coating
inintimte contact with the primary coating applied
to the fiber during manufacture. Tight buffer is
the buffering type for interior distribution

I ndi cate the proper color coding of optical fiber
cabling on design drawings. EIA TIA El A-598-B col or
codi ng schene for cordage jackets used on mlitary
projects is as foll ows:

Fi ber type and Fi ber dianmeter un Jacket color (Note 2)
class (Note 1) (Note 1)
Mul tinode la 50/ 125 O ange
62.5/ 125 Sl ate
100/ 140 G een
Si ngl e- node | Va All Yel | ow
Si ngl e-mode 1'Vb All Yel | ow

Notes: 1) From EI A TI A/ El A-492A000
2) Natural jackets with colored tracers nmay be used
i nstead of solid-color jackets.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: The Arny Common User Infornmation Transport
Network (CU TN) standard dictates the use of single
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node fiber cables for building backbones on Arny
proj ects.

For Navy projects a general guideline in prem ses
applications for backbone cabling is as foll ows:
e 62.5/125 uymor 50/125 um nul ti node optical fiber
i s reconmended for:
— Distances under 2 km (1.2 m).
— Data rates up to 155 M/ s.
e Single-node fiber is recommended for greater
di stances or higher data rates:
— Distances under 3 km (1.9 m)
— Data rates up to 10 /s

O'ten, a backbone conprised of both multinode and
single-node fiber is reconmended to satisfy present
and future needs in the backbone. Hybrid cables
provi de conbi nati ons of nultinode and si ngl e- node
fiber optic cables bundled together in the sane
overal |l jacket. Hybrid cables require standards for
both cable types to be included in the specification

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Provide in accordance with | CEA S-83-596, TIA-568-C. 3, UL 1666 and NFPA 70.
Cable shall be inprinted with fiber count, fiber type and aggregate |ength
at regular intervals not to exceed 1 neter 40 inches.[ Hybrid fiber optic
cable marking shall conply with TIA/ El A-598-C.]

[ TI A- 492AAAA- B, mul tinode, 62.5/125-um di ameter, 0.275 nunerical

aperture] [, ][TlIA-492AAAB-A, multinmode, 50/ 125-um dianeter, 0.275 nunerica
aperture][ and ][ Tl A-492CAAA, singl e-nmode, 8/125-um di aneter, 0.10
nunerical aperture], tight buffered fiber optic cable. Provide a

]-fiber[ hybrid cable bundled with [12][__ ] multinode and [ 12]
[ ] single-node fiber optic units] fiber optic cable. Provide
nonconductive optical fiber general purpose cable (OFN or OFNG,
nonconducti ve optical fiber plenumcable (OFNP), and nonconductive optica
fiber riser cable (OFNR) rated cable in accordance with NFPA 70 and UL 910.
Type OFNP or OFNR rmay be substituted for type OFN or OFNG and type OFNP may
be substituted for type OFNR in accordance with NFPA 70. The cabl e cordage
jacket, fiber, unit, and group color shall be in accordance with

TI A/ El A-598- C.

112.3.2 Hori zontal Cabling

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Medical facility projects may require the use
of fiber optic cable for horizontal cabling. Check
wi th regional nedical |Information Technol ogy staff
for exact cabling requirenments.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

Provi de horizontal cable in conpliance with NFPA 70 and perfornmance
characteristics in accordance with TIA-568-C. 1.

2.3.2.1 Hori zont al Copper

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: For nedical (including Navy nedi cal projects)
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and Arny projects use Category 6 cable. NMC is
currently linmted to supporting Category 5e cabling
for Navy projects. Requiring use of Category 6
cable on Navy projects will add additional cost to
the project, is not supported by MCON fundi ng, and
shoul d not be done unl ess specifically approved by
t he EFD/ EFA.

Choose NEMA WC 66 for Category 6 cable and NEMA 63.1
for other copper conductor cables. Use the |ast
bracketed sentence for horizontal copper cabling in
resi dential applications.

Choose the first bracketed jacket color for the
preferred col or code for cable jackets. Coordinate
with activity for alternate col or coding and choose
t he second bracketed jacket color option to
enunerate activity preferred col or code.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

Provi de horizontal copper cable in accordance with ANSI/TI A/ El A-568-B. 2- 2,
UL 444, NENMA WC 63.1][ ANSI/NEVA WC 66], | CEA S-90-661 UTP (unshi el ded
twisted pair), 100 ohm Provide four each individually twisted pair, [24
AWG [ 22 AWF conductors,[ Category 5e][ Category 6], with a[ blue][ __ ]
thermopl astic jacket. Cable shall be inprinted with manufacturers name or
identifier, flanmability rating, gauge of conductor, transm ssion
performance rating (category designation) at regular intervals not to exceed
1 nmeter 3.3 feet. The word "METER' "FEET" or the abbreviation "M "FT"
shal | appear after each length marking. Provide conmunications genera
pur pose (CM or CM3), conmunications plenum (CMP) or conmunications riser
(CWR) rated cabling in accordance with NFPA 70. Type CMP and CMR may be
substituted for type CMor CMG and type CMP nmay be substituted for type CVMR
in accordance with NFPA 70.[ Provide residential[ Category 5e][ Category
6] cabling in accordance with TI A-570-B.]

[2.3.2.2 Hori zontal Optical Fiber

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE:

e For horizontal cabling, 62.5/125 um or 50/ 125 pum
mul ti node optical fiber is reconmended for
— Distances up to 90 m (295 ft).
— Data rates up to 2.5 Gb/s.

e For centralized cabling, 62.5/125 pm or 50/125 pm
mul ti node optical fiber is recommended for
— Distances up to 300 m (984 ft).
— Data rates up to 1.25 Gb/s.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Provide optical fiber horizontal cable in accordance with [|CEA S-83-596, ]
TIA-568-C. 3 and [Tl A-492AAAA-B, mul tinode, 62.5/125-um di aneter, 0.275
nunerical aperture][, ][TlIA-492AAAB-A, nultinode, 50/125-um di ameter, 0.275
nunerical aperture][ Tl A 492CAAA, singl e-node, 8/125-um di ameter, 0.10
nunerical aperture], tight buffered fiber optic cables. Cable shall be
imprinted with manufacturer, flammability rating and fiber count at regul ar
intervals not to exceed 1 nmeter 40 inches. Provide nonconductive optica

fi ber general purpose cable (OFN or OFNG, nonconductive optical fiber
riser cable (OFNR) or nonconductive optical fiber plenumcable (OFNP) in
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accordance with NFPA 70. Type OFNP or OFNR may be substituted for type OFN
or OFNG and type OFNP nay be substituted for type OFNR in accordance with
NFPA 70. The cable jacket shall be of single jacket construction wth
col or coding of cordage jacket, fiber, unit, and group in accordance with
TI A/ EI A- 598- C.

1[2.3.3 Work Area Cabling

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: This type cabling is sel dom provided on
projects and is nornmally the responsibility of the
activity. Coordinate with the activity and | oca
desi gn agency for requirenents concerning work area

cabl i ng.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

2.3.3.1 Wor k Area Copper

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Choose the first bracketed jacket color for
the preferred col or code for cable jackets.
Coordinate with activity for alternate color coding
and choose the second bracketed jacket color option
to enunerate activity preferred col or code.

Coordi nate work area cabling color code with work

area adapter col or code.
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

Provi de work area copper cable in accordance with ANSI/TI A/ El A-568-B. 2-2,
with a[ blue,][ ___ ] thernoplastic jacket.

[2.3.3.2 Work Area Optical Fiber
Provi de optical work area cable in accordance with TI A-568-C. 3.

112.4  TELECOVWMUNI CATI ONS SPACES

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: For projects that do not include Section 33
82 00, TELECOVWMUNI CATI ONS, QUTSI DE PLANT f or

term nation of interbuilding cables, copy paragraph
BUI LDI NG PROTECTOR ASSEMBLI ES and PROTECTOR MODULES
from Section 33 82 00 and paste the paragraphs into
this section as part of the tel ecomunications
spaces.

Navy projects adhere to color coding standards in
accordance with the followi ng colors fromElA
TI A/ El A- 606- A

Cross- Connect Field Col or Codes

Col or | dentifies
Orange Demarcation point (e.g., central office
term nations).
G een Net wor k connections (e.g., network and
auxiliary equi pment).
Purpl e Conmon equi pnent, private branch
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exchange (PBX), local area network
(LANs), nul tipl exers (e.g., switching and
data equi prment) .

Wi te First-1evel backbone (e.g., CD (M) to
an FD (HC) or to a BD (1Q).

G ay Second- | evel backbone (e.g., BD (IC) to
an FD (HQ)).

Bl ue Hori zontal cable (e.g., horizonta
connections to tel ecomunications
outlets).

Br own I nterbui | di ng backbone (canpus cabl e
term nations).

Yel | ow M scel | aneous (e.g., auxiliary, alarns,
security).

Red Reserved for future use (al so, key

t el ephone systens).

NOTE: Brown takes precedence over white or gray for

i nterbuilding runs.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

Provi de connecting hardware and term nati on equi pnent in the

tel econmuni cati ons entrance facility[ and tel ecomruni cati on equi pnent
roonfs]] to facilitate installation as shown on design draw ngs for

term nating and cross-connecting permanent cabling. Provide

t el econmuni cati ons interconnecting hardware col or coding in accordance with
Tl A/ El A- 606- A.

2.4.1 Backboar ds

Provide void-free, interior grade plywood 19 mv 3/4 inch thick[ 1200 by
2400 mmM[ 4 by 8 feet][as indicated]. Backboards shall be fire rated.
Backboards shall be provided on a minimmof two walls in the

t el econmuni cati on spaces. Do not cover the fire stanp on the backboard.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Provide equi prent support frames only when
patch panels or cabinet/rack nounted interconnecting
equi pnment are provided. In nost applications, a
rack in | ocked communi cati ons roomis sufficient.
Provi de | ockabl e cabinets in |ocations where
additional security is required. Use wall-nounted
brackets for small systens where only a few patch
panels are required. Use 482.6 mr 19 inches

equi pnment support franmes for Navy projects.

Provi de adequate space in tel ecommuni cati ons spaces
to facilitate tenant owned tel ecomruni cati ons system

support equi prent requirenents in tenant installed
free standi ng cabi nets or racks.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

[2.4.2 Equi prent Support Frame
Provide in accordance wi th CEA-310-E and UL 50.

[a. Bracket, wall nounted, 8 gauge alunmi num Provide hinged bracket
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[b.

[c.

[ d.

1[2.4.3

conpatible with[ 482.6 nm 19 inches][ 584 mm 23 inches] pane
nmount i ng. ]

Racks, floor nounted nodul ar type, [16 gauge steel][ or ][11
gauge al um numl construction, mninmum treated to resist
corrosion. Provide rack with vertical and horizontal cable
managenent channel s, top and bottom cabl e troughs, grounding | ug[
and a surge protected power strip with 6 duplex 20 anp
receptacles]. Rack shall be conpatible with[ 482.6 nmr 19 inches]|
584 nmr 23 inches] panel nounting.]

Cabi nets, freestandi ng nodul ar type, [16 gauge steel][ or ][11
gauge al um nunm] construction , mninum treated to resist
corrosion. Cabinet shall have renovabl e and | ockabl e si de panel s,
front and rear doors, and have adjustable feet for |eveling.

Cabi net shall be vented in the roof and rear door. Cabinet shal
have cabl e access in the roof and base and be conpatible wth|
482.6 nm 19 inches][ 584 mr 23 inches] panel nounting. Provide
cabinet with grounding bar[,][ [rack][roof] mounted 15 cu. n 550
CFN fan with filter ][ and][ a surge protected power strip with 6
dupl ex 20 anmp receptacles].[ Al cabinets shall be keyed alike.]]

Cabi nets, wall-nounted nodul ar type, [16 gauge steel][ or ][11
gauge al um nun] construction , mninum treated to resist
corrosion. Cabinet shall have have | ockable front[ and rear]
door[s], louvered side panels,[ 7 cu. m 250 CFN [roof][rack]
mounted fan, ] ground lug, and top and bottom cabl e access.

Cabi net shall be conpatible with[ 482.6 mr 19 inches][ 584 nmr 23

i nches] panel mounting.[ All cabinets shall be keyed alike.][ A
[dupl ex AC outlet][surge protected power strip with 6 duplex 20
anp receptacles] shall be provided within the cabinet.]]

Connect or Bl ocks

Provi de insulation displacenent connector (IDC)[ Type 110 for Category 5e
and higher][ Type 66 for Category 5e] systens. Provide blocks for the
nunber of horizontal and backbone cabl es ternmi nated on the bl ock plus
[25][___ ] percent spare.

1[2. 4.4

Cabl e CGui des

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Delete this paragraph for single fanly
residential installations.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

Provi de cabl e gui des specifically manufactured for the purpose of routing

cabl es,

wi res and patch cords horizontally and vertically on[ [482.6][584]

nr [19][ 23] inches equi prent[ racks][ cabinets]][ and ][ tel econmunications
backboards]. Cable guides of ring or bracket type devices[ mounted on
[rack] [ cabi net] panel s][backboard] for horizontal cable managerment and
individually mounted for vertical cable managenent. Mbunt cabl e guides
with screws,[ and ][ or ]nuts and | ockwashers.

1[2.4.5

Pat ch Panel s

Provide ports for the nunmber of horizontal and backbone cabl es term nated
on the panel plus [25][ ___ ] percent spare. Provide pre-connectorized

[optica

fiber][ and ][copper] patch cords for patch panels. Provide patch
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cords, as conplete assenblies, with matching connectors as specified.]
Provide fiber optic patch cables with crossover orientation in accordance
with TIA-568-C. 3]. Patch cords shall meet m ninum performance requirenments
specified in TIA-568-C 1, ANSI/TIA/ EI A-568-B.2-2 [ and Tl A-568-C. 3] for
cabl es, cable | ength and hardware specified.

2.4.5.1 Modul ar to 110 Bl ock Patch Pane

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Provide individual patch panels with a

maxi mum of 48 adapter ports per patch panel for Navy
projects. Larger patch panel cross-connect fields
are nore difficult for cable and administrative
managenent. Arny projects allow the use of 96 port
adapt er patch panels.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide in accordance with TIA-568-C. 1 and ANSI/TI A/ El A-568-B. 2-2. Panels
shall be third party verified[ and shall conply with EIA/ TIA] Category 5e][
and][ Category 6] requirenments]. Panel shall be constructed of 2.2 nmr
0.09 inches m ni mum al um num and shall be [cabinet][rack][wall] mounted and
conpatible with an CEA-310-E[ 482.6 mr 19 inches][ 584 mm 23 inches]

equi pnent[ cabinet][ rack]. Panel shall provide [48][ ] non-keyed,
8-pin nmodular ports, wired to [T568A][ or ][T568B][as indicated]. Patch
panel s shall terminate the building cabling on Type 110 I DCs and shal
utilize a printed circuit board interface. The rear of each panel shal
have incoming cable strain-relief and routing guides. Panels shall have
each port factory nunbered and be equipped with |am nated plastic
nanepl at es above each port.

[2.4.5.2 Fi ber Optic Patch Pane

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Provide individual patch panels and
di stribution panels with 12 duplex SC or MI-RJ]
adapters or 24 ST adapters maxi num Larger patch

panels are nore difficult to manage.
EE IR R I Sk S b I S I I R R R Rk I S Sk S Ik I kSR Ik S S I S R Sk I S O

Provi de panel for naintenance and cross-connecting of optical fiber

cabl es. Panel shall be constructed of [ [16][18] gauge steel][ or][ 11
gauge al umi num m ni mum and shall be [cabinet][rack][wall] nounted and
conpatible with a CEA-310-E[ 482.6 mr 19 inches][ 584 nm 23 inches]

equi prent rack. Each panel shall provide [12][__ ]

[ mul ti mode] [ si ngl e-nmbde] adapters as [duplex SC in accordance with

TI A/ El A-604-3A with zirconia ceramc][MI-RJ in accordance with

TIA/ElI A-604-12 with thernoplastic][ST in accordance with TIA/El A-604-2 with
netallic] alignnent sleeves. Provide dust cover for unused adapters. The
rear of each panel shall have a cable managenent tray a mni numof 203 mr 8
i nches deep with rempovabl e cover, incomng cable strain-relief and routing
gui des. Panels shall have each adapter factory numbered and be equi pped
with | am nated plastic nanepl ates above each adapter.

1112.4.6 Optical Fiber Distribution Pane
[ Cabi net][Rack][VWal I] nounted optical fiber distribution panel (OFDP) shal
be constructed in accordance with CEA-310-E utilizing[ [16][18] gauge

steel][ or][ 11 gauge alum num mninmum Panel shall be divided into two
sections, distribution and user. Distribution section shall have strain

SECTION 27 10 00 Page 26



relief, routing guides, splice tray and shall be | ockable, user section
shal | have a cover for patch cord protection. Each panel shall provide[
[12][___ ] multimode][ and][ [12][____] single-npbde] pigtails and
adapters. Provide adapters as[ duplex SCwith zirconia ceramc][ M-RJ]
with thernmoplastic][ ST with netallic] alignment sleeves. Provide dust
covers for adapters. Provide patch cords as specified in the paragraph
PATCH PANELS.

]1]2.5 TELECOVMUNI CATI ONS OUTLET/ CONNECTOR ASSEMBLI ES

2

2

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: When a building has elevators, a four-pair
copper cable with an eight-position nodul ar outl et
adapter shall be installed for each elevator. The
exact location of the outlet assenbly should be
verified with the elevator installer or Contractor

Conduit bend radius shall be coordinated with cable
bend radius. Conduit entries at outlet and junction
boxes shall be arranged so that cabl es passing

t hrough the box shall enter and exit at opposite
sides of the box. Provide grounding and bondi ng as
required by TIA J-STD 607- A Wre 8-pin nodul ar
outl et/connectors to T568A configuration unless
specifically requested and approved by the authority
having jurisdiction. The termRJ-45 refers to 8-pin
nmodul ar adapt ers/connectors wired to T568A or T568B
configurations. Ensure draw ngs indicate work area
outl et adapter color code functionality if color
coding of adapters is a requirenment of the project.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

.5.1 Qut | et/ Connect or Copper

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Coordi nate outl et/ connector color with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTENMS

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Qutl et/connectors shall conmply with FCC Part 68Tl A-568-C. 1, and

ANSI / TI A/ EI A-568-B. 2-2. UTP outl et/connectors shall be UL 1863 |isted,

non- keyed, 8-pin nodul ar, constructed of high inpact rated thernoplastic
housi ng and shall be third party verified[ and shall conply with

ANSI / TI A/ EI A-568-B. 2-2[ Category 5e][ Category 6]requirenents.]

Qutl et/ connectors provided for UTP cabling shall neet or exceed the
requirenents for the cable provided. Qutlet/connectors shall be term nated
using a Type 110 I DC PC board connector, col or-coded for both T568A and
T568B wiring. Each outlet/connector shall be wired [ T568A][ or ][T568B][ as
indicated]. UTP outlet/connectors shall conply with ANSI/TI A/ El A-568-B. 2-2
for [200] [__ ] mating cycles.[ UTP outlet/connectors installed in

out door or marine environnents shall be jell-filled type containing an
anti-corrosive, nmenory retaining conpound.]

.5.2 Optical Fiber Adapters

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Do not use ST style adapters for new
construction unless specifically required for
interface with existing equi pment reused on
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installations. Check with activity for specific
requi renents for ST adapters.

MI-RJ fiber optic adapters are designed to insert
into standard 8-pin nodul ar adapter spaces in 8-pin
nodul ar adapter cover plates. MI-RJ connectors use
plastic fiber guides and actuator keys for alignnent
and termi nation. MI-RJ connectors and adapters are
epoxyl ess and have thernoplastic ferrules or

al i gnnent sleeves. They are held in place by a
retaining clip type nechanism This allows the
connector and adapter to be reused for changes,
noves, and additions.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Provide optical fiber adapters suitable for[ duplex SC in accordance with
TI A/ El A-604-3A with zirconia ceramc alignment sleeves,][ MI-RJ in
accordance with TI A/ El A-604-12 with thernoplastic alignment sleeves,]|
and][ ST in accordance with TIA/EIA-604-2 with metallic alignment sleeves]
as indicated. Provide dust cover for adapters. Optical fiber adapters
shall comply with TIA-455-21-A for [500][ ] mating cycl es.

.5.3 Optical Fiber Connectors

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Do not use ST style connectors for new
construction unless specifically required for
interface with existing equi pment reused on
installations. Check with activity for specific
requirenents for ST connectors. Use bracketed
option for crinp style ST type connectors. Sel ect
850 or 1300 nm for multinmode fiber optic cable and
1310 or 1550 nm for single-node fiber optic cable

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide in accordance with TIA-455-21-A.[ Optical fiber connectors shal
be[ duplex SC in accordance with TIA/El A-604-3A with zirconia ceramc][
MI-RJ in accordance with TIA/El A-604-12 with thernoplastic][ ST in
accordance with TI A/ EIA-604-2 with netallic] ferrule, epoxyless[ crinp
style] conpatible with[ [62.5/125][50/125] nultinode][8/ 125 singl e- node]
fiber. The connectors shall provide a nmaxi num attenuation of 0.3 dB @
850][ 1300][ 1310][ 1550] nmwith less than a 0.2 dB change after 500
mati ng cycles.]

.5.4 Cover Pl ates

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: Coordi nate cover plate color with Section 26
20 00 | NTERI OR DI STRI BUTI ON SYSTEMS

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Tel ecommuni cati ons cover plates shall conply with UL 514C, and TIA-568-C. 1
[ ANSI/ TI A/ El A-568-B. 2-2], [TIA-568-C. 3]; [flush][ or ][oversized] design
constructed of [high inpact thernoplastic material [[ivory][white][brown]
in color][to match col or of receptacle/switch cover plates specified in
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEMS] ][ 302 stainless material][
or ][brass material]. Provide |labeling in accordance with the paragraph
LABELING in this section.
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[2.6 MULTI - USER TELECOVMUNI CATI ONS OUTLET ASSEMBLY ( MUTOA)

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Ml ti-User Tel econmunications Qutl et
Assenblies (MJTOAs) are ternination devices used for
open office cabling. The use of nulti-user

t el econmuni cations outlet assenblies allows

hori zontal cabling to remain intact when the open
office plan is changed. W rk area cables
originating fromthe MJTQA shoul d be routed through
wor k area pathways (e.g., furniture pathways). The
wor k area cabl es shall be connected directly to work
station equi prent w thout the use of any additional

i nternedi ate connections. MJTQAs shoul d be | ocated
in an open office area so that each furniture
cluster is served by at |east one MUTOA. The MJTOA
should be linited to serving a maxi num of twelve
wor k areas. Maxi num work area cable | ength

requi renents shall also be taken into account.

Spare capacity should al so be considered when sizing
t he MUTQA.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de MJUTOA(s) in accordance with Tl A-568-C. 1.

112.7 TERM NAL CABI NETS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Install wiring and labeling in Air Force
medi cal facilities in accordance wi th HEADQUARTERS
Al R FORCE MEDI CAL SUPPORT AGENCY DESI GN AND

| MPLEMENTATI ON GUI DELI NES MEDI CAL SYSTEMS

| NFRASTRUCTURE MODERNI ZATI ON PROGRAM (2001) for Air
Force Medical projects. Label other projects in
accordance with Tl A/ El A-606- A

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

Construct of zinc-coated sheet steel,[ 915 by 610 by 150 nm 36 by 24 by 6

i nches deep][as indicated]. Trimshall be fitted with hinged door and

| ocking latch. Doors shall be maxi mum si ze openings to box interiors.
Boxes shall be provided with 16 mr 5/8 inch backboard with two-coat varnish
finish. Match trim hardware, doors, and finishes wth panel boards.

Provi de | abel and identification systens for tel ecomunications wring and
components consistent with TI A/ El A-606- A.

12.8 GROUNDI NG AND BONDI NG PRODUCTS

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: | ndicate grounding and bondi ng conponents and
conductor sizes on drawi ngs. Use Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide in accordance with UL 467, TIA J-STD-607-A, and NFPA 70.
Conponents shall be identified as required by TIA/ El A-606-A. Provide
ground rods, bondi ng conductors, and groundi ng busbars as specified in
Section 26 20 00, | NTERI OR DI STRI BUTI ON SYSTEM
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2.9 FI RESTOPPI NG MATERI AL

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Firestopping material requirenents are
specified in Section 07 84 00 FI RESTOPPI NG .

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Provide as specified in Section 07 84 00, FlIRESTOPPI NG
2.10 MANUFACTURER S NAMEPLATE

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
name, address, nodel number, and serial nunber securely affixed in a
conspi cuous place; the nanmeplate of the distributing agent will not be
accept abl e.

2.11 FI ELD FABRI CATED NAMEPLATES

ASTM D 709. Provide |am nated plastic nanmepl ates for each equi prent

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. Each naneplate inscription shall identify the function and, when
applicable, the position. Naneplates shall be nelam ne plastic, 3 mm
0.125 inches thick, white with [black] [__ ] center core. Surface shal
be matte finish. Corners shall be square. Accurately align lettering and
engrave into the core. M nimmsize of naneplates shall be 25 by 65 nm
one by 2.5 inches. Lettering shall be a mnimmof 6.35 mr 0.25 inches
hi gh normal bl ock style.

2.12  TESTS, | NSPECTIONS, AND VERI FI CATI ONS
2.12.1 Factory Reel Tests

Provi de docunentation of the testing and verification actions taken by

manuf acturer to confirmconpliance with TIA-568-C. 1, TIA-568-C 3[, TIA526-7
for single node optical fiber ][, and TIA-526-14-A for nultinode optica
fiber] cables.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Delete |last sentence associated with cabling

guides for single fanmily residential installations.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

Install teleconmmunications cabling and pathway systens, including the

hori zontal and backbone cabl e, pathway systens, tel ecomunications

outl et/ connector assenblies, and associated hardware in accordance with

TI A-568-C. 1, ANSI/TIA/ El A-568-B.2-2, [TIA-568-C. 3, ]TIA569-B, NFPA 70, and
UL standards as applicable. Provide cabling in a star topol ogy network.|
Provide residential cabling in a star wiring architecture fromthe
distribution device as required by TIA-570-B.] Pathways and outl et boxes
shall be installed as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM Install tel ecomruni cations cabling with copper nedia in accordance
with the following criteria to avoid potential electromagnetic interference
bet ween power and tel ecomuni cations equi pnment. The interference ceiling
shal | not exceed 3.0 volts per neter neasured over the usabl e bandw dt h of
the tel ecomunications cabling.[ Cabling shall be run with horizontal and
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vertical cable guides in tel ecomunications spaces with term nating
har dwar e and i nterconnecti on equi pnent. ]

3.1.1 Cabl i ng

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Do not exceed cable manufacturer's specific
m ni mum bend radi us or manufacturer's maxi nrum pul
tension (tensile) rating.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Install[ Category 5e UTP,][ Category 6 UTP,][ and][ optical fiber]

t el econmuni cati ons cabling systemas detailed in TIA-568-C 1, |

ANSI / TI A/ EI A-568-B. 2-2, |1 [TIA-568-C. 3][ and TIA-570-B for residentia
cabling]. Screwtermnals shall not be used except where specifically
indicated on plans. Use an approved insul ation displacenment connection
(IDC) tool kit for copper cable terminations. Do not untw st [Category
5e][Category 6] UTP cables nore than 12 mr one half inch fromthe point of
term nation to nmaintain cable geonetry. Provide service |oop on each end
of the cable, 3 m 10 feet in the tel ecomunications room and 304 mr 12
inches in the work area outlet. Do not exceed manufacturers' cable pul
tensions for copper and optical fiber cables. Provide a device to nonitor
cable pull tensions. Do not exceed 110 N 25 pounds pull tension for four
pair copper cables. Do not chafe or damage outer jacket nmaterials. Use
only lubricants approved by cabl e nanufacturer. Do not over cinch cables,
or crush cables with staples. For UTP cable, bend radii shall not be |ess
than four times the cable dianeter. Cables shall be term nated; no cable
shall contain unterm nated el enents. Cables shall not be spliced. Labe
cabling in accordance with paragraph LABELING in this section.

[3.1.1.1 Open Cabl e
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NOTE: Provide cabling in a wireway/raceway pathway
systemonly for Navy projects. Delete bracketed
sentences associated with cabling not in wreway and
pat hway, structural nenber routing, cable placenent
and coiling of cables for Navy projects.
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Use only where specifically indicated on plans for use in cable trays, or
bel ow rai sed floors. |Install in accordance with TIA-568-C. 1,

ANSI / TI A/ EI A-568-B.2-2 [ [and ] TIA-568-C.3]. Do not exceed cable pul
tensi ons recomended by the manufacturer.[ Copper cable not in a wreway

or pathway shall be suspended a m ni mumof [200][__ ] my [8][___ ] inches
above ceilings by cable supports no greater than [1.5][ ] m
[60]]__ ] inches apart. Cable shall not be run through structura

nmenbers or in contact with pipes, ducts, or other potentially danmagi ng
items. Placenment of cable parallel to power conductors shall be avoided,
if possible; a mnimmseparation of 300 nr 12 i nches shall be maintained
when such pl acerment cannot be avoi ded. ]

a. Plenum cable shall be used where open cables are routed through
pl enum areas. Cable routed exposed under raised floors shall be
pl enumrated. Plenum cables shall conmply with flammability plenum
requi renents of NFPA 70. Install cabling after the flooring
system has been installed in raised floor areas.[ Cable
[2.8][___ ] neters [6]]__ ] feet long shall be neatly coiled
not |ess than [300]] ] mv [12][ ] inches in dianeter bel ow
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13.1.1.2

each feed point in raised floor areas.]

Backbone Cabl e
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NOTE: Section 33 82 00, TELECOVMUNI CATI ONS OUTSI DE
PLANT provides requirenments for interbuilding
backbone cabling . Intrabuil di ng backbone cabling
consi sts of the cabling between the canpus
distributor, building distributors and fl oor
distributors within a building.

NOTE: Nunber of copper cable pairs is requirenent
driven; when requirenents are unknown, provide 1.5
cable pairs per 9 square neters 100 square feet of
usabl e space. Gauge of cable shall depend on

di stance and gauge of existing base backbone cabl e.
For U.S. Navy projects, installation of cable shal
be in accordance with the Navy Base Comuni cations
Speci fications, Section NCTC | OP90A, SCN 3. Instal
mul ti pair copper cable to support voice, alarnms, and
m scel | aneous | ow speed circuits.

Design shall provide nultipair copper cable between
each tel econmuni cations room and the

t el econmuni cati ons equi pnent room \When the

t el econmuni cati ons equi pnent is not co-located with
the FD, install a copper cable between the FD or BD
and the equi pnent. The size of cable between the FD
or BD in the tel econmunications equi pnent room and
the BD in the tel ecommunications roons shall be
based on four cable pair for every potenti al

t el ephone instrunent or every 9 square neters 100
square feet of usable space. The vertical building
backbone shall have no nore than two hierarchica

| evel s of cross-connects. Bridged taps are not
permitted. Vertical cables, as a mninmm shal

nmeet paranmeters set forth in TIA El A-568-B.1,

TI A/ El A-568-B. 2, and Tl A/ El A-568-B. 3.
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a.

Copper Backbone Cable. Install intrabuilding backbone copper
cable, in indicated pathways, between the canpus distributor

| ocated in the tel ecommunications entrance facility or room the
buil ding distributors and the floor distributors located in

t el econmuni cati ons roons and tel econmuni cati ons equi pnent roons as
i ndi cated on draw ngs.
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NOTE: For Arny projects follow guidelines set forth
in USAI SEC | 3A or CU TN

For Navy projects, single-nbpde or nultinode optical
fiber cable shall be the prinmary base intrabuilding
backbone cabl e plant that transports existing and
proposed tel econmuni cations circuits. The follow ng
gui des shall be used for planning and installation
of optical fiber intrabuilding backbone cabl e:
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A mini mum of 24 strands of fiber nedia

di spersion unshifted shall be installed in
each building. Strands shall be increased as
necessary to support specific requirenments
(e.g., comand and control facilities, ADP
bui | di ngs, conmand post, etc.).

Optical fiber cables shall be terni nated on
patch panels, normally rack nounted.
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b. Optical fiber Backbone Cable. Install intrabuilding backbone
optical fiber in indicated pathways. Do not exceed manufacturer's
recomended bending radii and pull tension. Prepare cable for
pulling by cutting outer jacket 250 mr 10 inches |eaving strength
menbers exposed for approxi mately 250 mr 10 i nches. Twi st
strength nenbers together and attach to pulling eye. Vertica
cabl e support intervals shall be in accordance with manufacturer's
recomendat i ons.

3.1.1.3 Hori zontal Cabling
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NOTE: For Arny projects, use guidance provided in
USAI SEC | 3A for horizontal cabling.

For open office cabling on Navy projects, divide
usabl e fl oor space into zones of 37 to 83 square
meter 400 to 900 square feet for each furniture
cluster. Furniture clusters may be serviced by

ei ther Consolidation Points (CP)s or Milti-User

Tel econmuni cati ons Qutlet Assenblies (MJTQA)s. CPs
nmust be made up of EIA TIA/EI A 568-B.1 conpliant
hardware and require an additional connection at an
outlet assenbly at the work area. MJTOAs do not
require an additional connection at the work area.

Design of office spaces (e.g., pernmanent walls, open
spaces, nodular partitions, etc.) shall dictate the
met hod of routing horizontal cable fromthe

t el econmuni cations roomto the outlet/connector
There are four primary nmeans of routing cable to the
user: via conduit in permanent wall, floor ducts,
open cable to utility colums and routed bel ow

rai sed floors.

No nore than four, four-pair cables shall be in a
conduit run for a single gang outlet box, and
conduit shall be minimum of 27 mr one inch. For
doubl e gang outl et boxes, conduit shall be a m ni num
of 35 mr 1 1/4 inches with no nore than eight
four-pair cables in the conduit. Two single gang
box, conduit, and cable configurations nay be
substituted for a double gang box to ensure conduit
entry into standard depth outl et boxes. Conduit
bend radius shall be coordinated with cable bend
radius. Conduit entries at outlet and junction
boxes shall be arranged so that cabl es passing
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t hrough the box shall enter and exit at opposite
sides of the box. Maximum|ength of horizontal UTP
cable to workstation outlet shall be 90 m 295 feet;
this shall include the routing in the

t el econmuni cati ons room
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Install horizontal cabling as indicated on draw ngs between the canpus
distributor[, building distributors][, floor distributors][, MJTOAs] and
the tel ecomuni cations outlet assenblies at workstations.

3.1.2 Pat hway I nstallations
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NOTE: Do not use netal flex conduit for
t el econmuni cations wiring.
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Provide in accordance with TI A-569-B and NFPA 70. Provide buil ding pat hway
as specified in Section 26 20 00, |NTERI OR DI STRI BUTI ON SYSTEMS.

[3.1.3 Service Entrance Conduit, Overhead

Provi de service entrance overhead as specified in Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEMES.

1[3.1. 4 Service Entrance Conduit, Underground

Provi de service entrance underground as specified in Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTENMS.

13.1.5 Cable Tray Installation

Install cable tray as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEMS. Only [CWMP] [and] [OFNP] type cable shall be installed in a pl enum

3.1.6 Wrk Area Qutlets

3.1.6.1 Ter m nati ons
Term nate UTP cable in accordance with TI A-568-C. 1, ANSI/TI A/ El A-568-B. 2-2
and wiring configuration as specified.[ Terminate fiber optic cables in
accordance with Tl A-568-C. 3]

3.1.6.2 Cover Pl ates
As a m ninmum each outlet/connector shall be labeled as to its function and
a uni que number to identify cable Iink in accordance with the paragraph
LABELI NG in this section.

3.1.6.3 Cabl es
Unshi el ded twisted pair and fiber optic cables shall have a m ni mum of 304
nr 12 inches of slack cable loosely coiled into the tel ecommunications

outl et boxes. M ninum manufacturer's bend radius for each type of cable
shal | not be exceeded.
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3.1.6.4 Pul | Cords

Pull cords shall be installed in conduit serving tel econmunications outlets
that do not have cable installed.

[3.1.6.5 Mul ti-User Tel ecomunications Qutlet Assenbly (MJTQA)

Run horizontal cable in the ceiling or underneath the floor and term nate
each cable on a MJTQA in each individual zone. MJTOAs shall not be |ocated
in ceiling spaces, or any obstructed area. MJTOAs shall not be installed
in furniture unless that unit of furniture is pernanently secured to the
buil ding structure. MJTQAs shall be located in an open work area so that
each furniture cluster is served by at |east one MJUTOA. The MJTQA shall be
[imted to serving a maxi mum of twelve work areas. Maxi mum work area cabl e
l ength requirements shall also be taken into account. MJTOAs nust be

| abel ed to include the maxi mum | ength of work area cables. MJTOA | abeling
is in addition to the labeling described in TIA/ ElI A-606-A, or other
appl i cabl e cabling adm nistration standards. Wrk area cabl es extending
fromthe MJUTOA to the work area device nmust also be uniquely identified and
| abel ed.

13.1.7 Tel econmuni cati ons Space Termi nation
Install term nation hardware required for [Category 5e, ][Category 6][ and
][optical fiber] system An insulation displacenment tool shall be used for

term nating copper cable to insulation displacenment connectors.

[3.1.7.1 Connect or Bl ocks

Connector bl ocks shall be [cabinet][rack][wall] mounted in orderly rows and
colums. Adequate vertical and horizontal wire routing areas shall be
provi ded between groups of blocks. Install in accordance with industry

standard wire routing guides in accordance with Tl A-569-B
13.1.7.2 Pat ch Panel s

Pat ch panels shall be nounted [in equi pnent [cabinets]][racks][on the
pl ywood backboard] with sufficient ports to accombdate the installed cable
plant plus [25][___ ] percent spares.

[a. Copper Patch Panel. Copper cable entering a patch panel shall be
secured to the panel [with cable ties][as reconmended by the
manuf acturer] to prevent novenent of the cable.]

[b. Fiber Optic Patch Panel. Fiber optic cable |oop shall be [
[90O0][ ] mm [3][___ ] feet in length][provided as
recomended by the nmanufacturer]. The outer jacket of each cable
entering a patch panel shall be secured to the panel to prevent
nmovenent of the fibers within the panel, using clanps or brackets
specifically manufactured for that purpose.]

[3.1.7.3 Equi pnent Support Frames
Install in accordance with Tl A-569-B
[a. Bracket, wall nmounted. Mount bracket to plywod backboard in
accordance with manufacturer's recommendati ons. Munt rack so

hei ght of hi ghest panel does not exceed 1980 nm 78 i nches above
floor.]

SECTION 27 10 00 Page 35



[b. Racks, floor nmounted nodul ar type. Permanently anchor rack to
the floor in accordance with manufacturer's reconmendati ons. ]

[c. Cabinets, freestandi ng nodular type. When cabinets are connected
toget her, renove adjoining side panels for cable routing between
cabinets.[ Mount rack nmounted fan in [roof][base] of cabinet.]]

[d. Cabinets, wall-nounted nodul ar type. Munt cabinet to plywood
backboard in accordance with manufacturer's reconmendati ons.
Mount cabi net so hei ght of highest panel does not exceed 1980 mr
78 inches above floor.]

13.1.8 El ectrical Penetrations

Seal openings around el ectrical penetrations through fire resistance-rated
wal |, partitions, floors, or ceilings as specified in Section 07 84 00,
FI RESTOPPI NG

3.1.9 Groundi ng and Bondi ng

Provide in accordance with TIA J-STD-607-A, NFPA 70 and as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEMS.

3.2 LABELI NG

3.2.1 Label s
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NOTE: Install and | abel Air Force nedica

facilities in accordance w th HEADQUARTERS Al R FORCE
MEDI CAL SUPPORT AGENCY DESI GN AND | MPLEMENTATI ON

GUI DELI NES MEDI CAL SYSTEMS | NFRASTRUCTURE

MODERNI ZATI ON PROGRAM (2001). Label other projects
in accordance with EIA TI A/ El A-606-A using a
mechani cal device for printing.
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Provide | abeling in accordance with TI A/ El A-606-A. Handwitten labeling is
unacceptable. Stenciled lettering for voice and data circuits shall be
provided using[ thermal ink transfer process][ |aser printer]]

3.2.2 Cabl e

Cabl es shall be | abel ed using color |abels on both ends with identifiers in
accordance with TI A/ El A-606- A.

3.2.3 Term nati on Har dwar e

Workstation outlets and patch panel connections shall be |abel ed using
col or coded | abels with identifiers in accordance with Tl A/ El A-606- A.

3.3 FI ELD APPLI ED PAI NTI NG
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NOTE: Use and coordi nate paint and coating
requirenents with Section 09 90 00, PAINTS AND
COATI NGS when provided in the job. Wen
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requi renents are beyond what is specified in Section
09 90 00, specify the requirenents in this paragraph
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Pai nt el ectrical equipnent as required to natch finish of adjacent surfaces
or to neet the indicated or specified safety criteria. Painting shall be
as specified in Section 09 90 00 PAI NTS AND COATI NGS.

.4 FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Provi de nunber, |ocation, and |letter designation of naneplates as
i ndi cated. Fasten nanmeplates to the device with a m ni mum of two
sheet-netal screws or two rivets.

.5 TESTI NG
.5.1  Tel econmuni cations Cabling Testing

Performtel ecommuni cations cabling inspection, verification, and
performance tests in accordance with TIA-568-C. 1, [ANSI/TI A/ El A-568-B. 2-2],
[TIA-568-C.3]. Performoptical fiber field inspection tests via
attenuation neasurenents on factory reels and provide results along with
manuf acturer certification for factory reel tests. Renpve failed cable
reels fromproject site upon attenuation test failure.

.5.1.1 | nspection

Visually inspect UTP and optical fiber jacket materials for UL or third
party certification markings. Inspect cabling termnations in

tel ecomuni cati ons rooms and at workstations to confirm col or code for
T568A or T568B pin assignnents, and inspect cabling connections to confirm
compliance with TIA-568-C. 1, ANSI/TIA El A-568-B.2-2, [ TIA-568-C. 3], [ and
J[TIA-570-B for residential cabling]. Visually confirm][Category 5e,][ and
][ Category 6,] marking of outlets, cover plates, outlet/connectors, and
pat ch panel s.

.5.1.2 Verification Tests

UTP backbone copper cabling shall be tested for DC | oop resistance, shorts,
opens, intermttent faults, and polarity between conductors, and between
conductors and shield, if cable has overall shield. Test operation of
shorting bars in connection blocks. Test cables after term nation but not
Cross- connect ed.
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NOTE: Two nethods for neasuring the installed
optical fiber cable plant | oss are described in EIA
TI A/ El A-526-7 (single-node cable). Method A uses
optical power neasurenent equi prent. Method B uses
an Optical Time Domain Reflectonmeter (OTDR). Met hod
B is not reconended for cable plants containing
branchi ng devices and/or isolators. EIA

TI A/ El A-526- 14A (mul ti node cabl e) does not recomend
the use of an OIDR for testing. BICSI reconmrends
using Method A for all testing and inplenenting
Method B testing to isolate optical disparities in
fiber links that fail Method A testing.
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[[For multinode optical fiber, performoptical fiber end-to-end attenuation
tests in accordance with TI A-568-C. 3 and Tl A-526-14- A using[ Method A,
Optical Power Meter and Light Source][ Method B, OIDR] for nultinode
optical fiber.][ For single-node optical fiber, performoptical fiber
end-to-end attenuation tests in accordance with TI A-568-C. 3 and Tl A-526-7
usi ng[ Method A, Optical Power Meter and Light Source][ Method B, OTDR] for
singl e-nmode optical fiber.] Performverification acceptance tests.]

.5.1.3 Per f ormance Tests
Performtesting for each outlet and MJUTOA as foll ows:

[a. Perform Category 5e link tests in accordance with Tl A-568-C. 1 and
ANSI / TI A/ EI A-568-B. 2-2. Tests shall include wire nmap, |ength,
insertion loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, return |oss,
propagati on del ay and del ay skew. ]

[b. Perform Category 6 link tests in accordance with TIA-568-C. 1 and
ANSI / TI A/ EI A-568-B. 2-2. Tests shall include wire nap, |ength,
insertion |oss, NEXT, PSNEXT, ELFEXT, PSELFEXT, return |oss,
propagati on del ay, and del ay skew. ]

[c. Optical fiber Links. Performoptical fiber end-to-end link tests
in accordance with TIA-568-C. 3.]

3.5.1. 4 Final Verification Tests
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NOTE: Use bracketed options for Voice Tests and
Data Tests on Navy projects only.
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Performverification tests for UTP[ and optical fiber] systens after the
conpl ete tel ecommuni cati ons cabling and workstation outlet/connectors are
i nstalled.

[a. Voice Tests. These tests assune that dial tone service has been
installed. Connect to the network interface device at the demarcation
point. Go off-hook and listen and receive a dial tone. |If a test
nunber is available, make and receive a local, |ong distance, and DSN
t el ephone call.]

[b. Data Tests. These tests assunme the Informati on Technol ogy St aff
has a network installed and are available to assist with testing.
Connect to the network interface device at the demarcation point. Log
onto the network to ensure proper connection to the network.]

-- End of Section --
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