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Overview

The installation of ICT infrastructure in buildings can be divided into a number of discrete but interrelated
components. This document seeks to explain those components, clarify ICTS’s role in each of them, and define the
university’s standards and expectations. Detailed specifications for contractors are included as separate sections of
this document.

Background

The university’s current data network has evolved over a number of years and stretches across a number of
geographically discrete sites such as the Upper, Middle and Lower Campuses, Medical School and the Graduate
School of Business as well as to a number of student residences (both on and off campus).

ICTS engages with daily operational requests that include minor and major operational network cabling installations.
Among these are projects that include building renovations and maintenance to the Campus Network structured
cabling infrastructure.

The current network is a mix of IEC/ISO 11801 (2002) Class D, Class E, 50/125 and 62.5/125 micron multi-mode and 9
or 10/125 micron single-mode mixed plant fibre optic cabling wired in a centralized or de-centralized star topology —
depending on the location.

Periodically, the network infrastructure and supporting hardware and environment is extensively re-fitted in order to
deliver the services needed by UCT’s leading research and teaching units.

As a general guideline, the network provides Multiple Gigabit Fibre Optic capability, redundant services for the
backbone sub-component and Gigabit to multi-Gigabit capable Structured Cabling System (SCS).

A great emphasis is placed on reliable SCS operation over the full life-span of the system as well as future expansion
capability in terms of route capacity and SCS-supported applications (1Gbps, 10Gbps and future 40/100Gbps).
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ICT components of a building renovations project

In any building renovation project, the ICT requirements can be roughly divided into five separate components —
three of which are within the scope of the project work and two of which will be completed by ICTS once the
building is complete and has been handed over to the university. General considerations for all components are
given in Section D.

Interior civil works

Interior civil works include all cable pathways, trays, ducts, conduits, etc. required to get structured data cabling
from each point in each room of the building back to a central location within that building. As the requirement for
such cable pathways is intricately linked to the installation of the interior cabling, these two aspects are contained in
a single requirements document.

Additionally, these works include the establishment of a centrally-located “network centre” — a small room set aside
to house the communications equipment required by the building. In order to house the required equipment and
ensure ease of future maintenance and growth, this room has specific requirements with regard to layout,
accessibility, electrical power, etc. Detailed specifications of this requirement are given in Section B.

Interior cable works

Interior cable works include the installation, termination, labelling and certification of all structured data cables
within the building. This work also includes the installation of network sockets and in-rack cable looms to provide a
complete, certified, end-to-end SCS ready for immediate connection to the university’s network switches and other
infrastructure.

Due to the limitations imposed by SCS, the interior cable work is intricately linked to the civil works required to
support such cables. As a result, combined specifications for the two requirements are given in Section A.

Exterior civil works

Exterior civil works are those excavations, road works, paving, underground sleeves, manholes, etc. that are required
to interconnect the network centre — established by the new project — to the university’s existing fibre optic cable
reticulation system. These works should establish two independent cable-ready routes — one to each of the existing
network distribution centres serving the area in which the building is located.

The design of these routes needs to consider UCT’s overarching network design, the requirements for network
redundancy and resiliency, the re-use of existing routes, and the potential for re-use of any new routes established
by the project. As such, we expect that these route designs will be done in consultation with ICTS project staff.
Detailed specifications of this requirement are given in Section C.

Exterior cable works
Exterior cable works cover the installation of the necessary fibre optic cables required to connect the newly-
established network centre to UCT’s existing network.

Due to SCS-imposed limitations, the exterior cable work is intricately linked to the civil works required to support
such cables. As a result, combined specifications for the two requirements are given in Section A.

This work is typically undertaken by the installer during the project implementation phase. The project needs to
make appropriate budgetary provision for this work (see Section E).
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Connectiontothe uni ver sity’s net wor k

The final stage in connecting a building to the university’s data network involves the installation of network switches,
uninterruptable power supplies, and other communications equipment into the newly-established network centre.
Like the exterior cable work, this work is typically undertaken by the installer and ICTS during the project lifecycle.
The project needs to make appropriate budgetary provision for this work (see Section E).

ICTS becomes the ultimate custodian of all interior structured communications cabling and the associated
infrastructure: by university mandate, ICTS must ensure that any installation conforms to the university’s internal
standards, and is responsible for connecting any new or renovated building to the university’s existing data network.
Additionally, once a project is handed over, ICTS becomes responsible for the long-term maintenance of any such
installation.

To ensure that it is in a position to meet these on-going obligations, ICTS has certain expectations as regards its
involvement in any major building project. Ultimately, ICTS represents the university as the “client” in such a project,
but it is a knowledgeable client that can bring a wealth of ICT experience and expertise to the table.

As a representative of the client, at the very least, ICTS expects to be involved in three major areas of any project:

1. The requirements establishment and initial specification phase: This will help the building’s eventual
occupants to understand their ICT requirements. It will also bring in the broader university ICT perspective.

2. The approval of final design before implementation: This will ensure that all requirements are adequately
catered for, that any necessary compromises are acceptable, and that ICTS specifications will be met.

3. The final commissioning and hand-over phase: This will ensure that work has been completed to an
adequate standard and that all the design requirements and specifications have been met.

However, the exact nature of ICTS’s involvement will differ in each of these components.

Table 1 below summarises ICTS’s expectations of involvement at each stage of the project lifecycle for each
component.
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Table 1: Summary of ICTSO s

Project Phases

invol vement

ICT Components

Interior Ciwvil Interior Cable Exterior Exterior Cable Connect to Volce
Works Works Civil Works Work the network
e In conjunction Ilil.::r:i]..uﬂn:t:: In conjunction | In conjunction | In conjunction _ I“m_
: with the PM and with the PM and |with the PM and | with the PM and | CONUNclion
Establishment client occupant of the client client client with the PM
building and client
: _ : : : : In
In conjunction In conjunction In conjunction
przugﬁitcn 'CTE':‘I’M'“"; with the PM and Enss:fmb: with the PM and | with the PM and iﬁ:“:ﬂ“‘g’:ﬂ
P cans client client client =
and client
o ICTStobe | Inconjunction | Establish the H“';f;?:;}"nthe Handled by ICTS "I'E"T‘g“';":-"
consulted with the PM and | intersection with and cabling
Planning client existing systems onnsulltg_}_lgn with contractor ciﬂr;?or
Final Design . . , LICT Metwork UCT Metwork | UCT MNetwork
Approval AUt AP U LG Elueprint Bluaprint Blueprint
Contractor ICTS to be Pra-gualified ICTS to be Pre-gualified Pre-qualified Pre-qualified
Selection consulted installers consulted installers installers installers
Construction & | ICTStobe | 'NEoniunclion | rpe o pe Ha:fcla?g; ?"nt“e Handled by ICTS l-:fznrds*l‘a:n?
. with the PM and . . and cabling -
Implemeantation consulted aliant consulted consultation with contractar cabling
ICTS confractor
Commissioning & . ; . : . :
Handover Sign off Sign off Sign off Sign off Sign off Sign off

In this table, the green entries indicate where ICTS needs to be involved, while the amber entries indicate where ICTS
is not directly involved, but should still be consulted. The last two columns are included in the table for
completeness, and to draw attention to the budgetary implications of these components. See Section E for details.
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Section A: Structured Cabling System Standards for UCT

1. Design considerations

1.1 Cable routes and network centre locations should be planned such that no cable length shall exceed 90
metres when measured for permanent link and 90m+10m for channel as specified in the applicable
standards.

1.2 By preference, cable routes should pass at ceiling height in a suspended ceiling or similar. Cable routes
should not pass underground or outside the main structure of the building except with the prior
approval of ICTS.

1.3 In multi-story installations, cabling between floors must be routed via a cabling riser or duct.

1.4 Where cable routes pass between floors or through designate fire control walls, the design needs to
include provision for suitable fire stop material. Such material needs to be removable and replaceable in
order to facilitate future work.

1.5 Cable routes should have a capacity that is greater than or equal to the aggregate of their branches (i.e.
where two equal sized routes join, the feeder route must have at least double the capacity of each
branch route).

1.6 The capacity of a particular cable route is to be measured at the narrowest point along that route. This
makes it important to pay attention to the capacity of wall crossings, etc.

1.7 UCT prefers the use of TE Connectivity (KRONE) or Panduit products including patch panels and brush
panels for the management and termination of the cables in a Network cabinet or Panduit NetFrames as
shown in Figures 1 to 3 below. This means that:

1.7.1 Every network socket (work area outlet) should be connected to a single port on a patch
panel within the network cabinet. No network socket should be connected directly into the
network equipment.

1.7.2  Switch ports will be directly connected to the patch panel by means of 1 metre patch leads.
The patch leads should connect to the switch ports then enter and exit through a brush
panel, before connecting to a patch panel (as shown in Figures 1 and 2 below).

1.7.3 If a Panduit NetFrame is used, no brush panels are needed — since the NetFrame comes with
horizontal side cable managers (as shown in Figure 3 below).

1.7.4  All patch panels and switches should be labelled appropriately.

1.7.5 Only 24 or 48 port patch panels should be used.

1.7.6 A maximum of 24 patch leads should enter and exit a single brush panel.

1.8 Special consideration needs to be given when data cables need to be installed into fixed furniture.
Designs for such cabling must be discussed with ICTS.
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2. Installation considerations

2.1. The installer is expected to provide all cable, sockets, patch panels, system tails, ducting and other
infrastructure necessary to complete the full end-to-end connection between the RJ45 network socket in a

room and the network switch in a wiring cabinet located in the network wiring closet.
2.2. The installer is expected to supply a network cabinet with the following minimum specification:

2.2.1 43U (h) x 800mm (w) x 1000mm (d).

2.2.2  Front and back mounting rails (industry standard with squared holes to accommodate cage

nut assemblies).

2.2.3 2 x 10 way metal power duct (with a minimum of 10A CB protection each).

2.2.4 Perforated front and rear doors.
2.2.5 4 way fan unit assembly.

2.2.6 Brush cable entry at the bottom of the cabinet.
2.2.7 304mm Cable tray for cable routing of cable looms.

2.3. The installer will also be expected to install network switches procured by the project and configured by

ICTS.
2.4. Every installation shall consist of:
2.4.1 Patch panel.

11| Page



2.4.2 Solid twisted pair cable (of the construction and category specified).

2.4.3 Telecommunications outlet (flush mounted with all the required face plates, adapters and all
other items needed to properly install the TO in the environment it is located). Surface
mounted outlets will only be accepted with written approval from ICTS.

2.4.4 3m patch cord — of the same category specified (for connection at the user side, unless a
different length is specified).

2.4.5 1m patch cord — of the same category specified (for connection at the user side, unless a
different length is specified).

2.5. Installers must take care that no undue stress is placed on the cable while installing.

2.6. Termination at both ends will be in line with manufacturer recommendation and industry standards and the
untwist of cable pair shall not exceed 13mm for Category 5e/Class D and Omm for Category 6/Class E
installations.

2.7. Cable sheath shall remain intact for the entire length of cable installed and the cable sheath at the
terminations will be kept to a minimum. No cable sheath removal will be allowed away from the
termination ends.

2.8. All cables shall be protected where it crosses sharp metal edges, entry into cabinets, passing through power
skirting and any other area where possible cable damage could occur.

2.9. Only components of the same manufacturer and of the same category shall be used for any installation and
addition to existing installations.

3. Hand-over considerations
3.1. On hand-over, ICTS expects the following to be made available:
3.1.1 Detailed test results for all cables, tested with Fluke DSP or DTX cable analyser or other approved
Level Il or higher cable test equipment, supplied in electronic format.
3.1.2  Proof of calibration for the cable analyser used.
3.1.3 Network Check List sign-off sheet.
3.1.4 Manufacturer system and product warranty of no less than 25 years.
3.1.5 Complete layout drawings of the installation including: floor plans, cabinet location, cable routes
and point location & label.
3.1.6 Keys for any supplied cabinets.
3.2. Random acceptance testing shall be performed using ICTS’s own cable analyser. These results will be
compared with the corresponding scan certificates provided. Any variances outside the margin of error shall
be grounds for withholding acceptance until the problem is rectified.

4. General provisions & specifications

4.1.Materials & handling

4.1.1 All materials must be new, complete, in good condition, and unused. Materials are to be visually
inspected for damage on-site and before use.

4.1.2 Allinstallations must use TE Connectivity (KRONE) or Panduit -approved materials, and must
conform to at least ANSI/TIA/EIA-568-A Category 5E / ISO 11801 Class D (Category 6/Class E should
be used in all new installations).

4.1.3 Additionally, all installations must conform to the vendors’ instructions, best-practices and
standards for the product(s) used.
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414

4.1.5

4.1.6

4.1.7

Cable must not be pulled under excessive load, and all cable must be free of kinks, snags, and twists
during and after installation. Wherever possible cable should be placed in pathways rather than
pulled under tension.

Cable bends must have a minimum radius of 8x the outer diameter when installing and 4x the outer
diameter after installation. Conduit and ducting should have a bend radius of no less than 6 x the
diameter of the largest cable.

Cable must not be installed in areas exposed to direct sunlight or temperatures that might exceed
the manufacturer's specifications.

No network cable should be normally visible except within the building network centre.

4.2.Support and ducting

4.2.1

4.2.2

4.2.3
4.2.4

4.2.5

4.2.6

4.2.7

4.2.8
4.2.9

All cables must be installed either into approved ducting or conduit, or supported by means of a
cable tray. No cable should be glued, tacked or otherwise affixed to any part of the building, fittings,
fixings or furniture.

No cable should be placed directly on top of suspended ceiling tiles. Neither cable nor support
structures should be secured to any fixture or structure belonging to an unrelated function (e.g.
other conduit, air-conditioning drain pipe, false ceiling hangers, etc.). All cable routing and
supporting hardware must be fixed to the building structure only.

All metallic support structures shall be grounded according to national electrical regulations.

All ducting and conduit must be permanently affixed by means of screws or bolts at intervals of no
more than 1 metre. The maximum number of screws or bolts must be used.

No ducting or conduit may be filled beyond 50% of its designed capacity at the initial installation,
allowing for 25% future growth. All ducting covers must be securely replaced.

No network cables should be installed in ducting or conduit used or intended for other purposes; no
power or other cabling may be installed in ducting intended for network cabling without prior
approval from ICTS.

Where cable is to run in cable trays, bundles of cables are to be secured by means of cable ties or
fasteners at intervals of no more than 1 metre. Cables must be securely fastened but still permit
some cable movement if tugged upon with reasonable force. Cable bunches should not contain
more than 24 cables.

All exposed vertical spans to be supported at intervals of no more than 30cm.

All cable ties must be cut to length. No cable ties, screws, fastenings, or cable trays should present a
sharp edge that might either damage cables or injure installers or support staff.

4.3.Shielding & interference protection

431

4.3.2

433

434

All network cables to be separated from electrical or radio frequency cables by a distance of not less
than 100mm or as prescribed in the international standards under minimum separation distances.
Common ducting must have a physical barrier separating network and power cables.

Network cable must not run in parallel to unshielded power cables for more than 0.5 metres unless
there is a physical, grounded metallic barrier separating them.

At no point may a network cable cross the path of a power cable, radio-frequency cable or
fluorescent light except at an angle of 90 degrees (i.e. perpendicular).

Copper cabling should only be used to interconnect locations that share the same electrical ground
(i.e. a common earth mat or earth spike).
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4.4.Labelling & certification

4.4.1 All new cables must be scanned after installation with a Fluke DTX CableAnalyzer™ Series (or
approved equivalent level lll or higher) cable analyser and meet the requirements appropriate to
the class of cable used (class D or E). Tests should be for permanent link certification.

4.4.2 All cabling to be labelled at both ends according to a pre-agreed scheme. All system tails, patch
panel ports, network sockets should be clearly labelled by means of an appropriately secured
printed label.

4.4.3 All network cables shall be labelled on the front of patch panels and wall outlets. At the back of the
patch panels and wall outlets, all cables shall be labelled by permanent printed labels corresponding
to the label in front. (Oval grip or similar labels should be used.)

4.4.4 All labelling shall conform to the ANSI/EIA/TIA-606 and I1SO 11801 standards.

Section B: Room Requirements for a Network Centre Design at UCT

1. Design considerations
When planning a room for a network centre, a network cabinet is required. The network cabinets are of a certain
size, and require clearance around them to allow technicians to work on them. These factors influence the

acceptable sizes and shapes of rooms for a network centre. A cable basket runs over the network cabinet to support
network cables.

1.1. Network cabinet
1.1.1 A standard Network cabinet is 800mm wide, 1000mm deep and 2m high. The cabinet requires a
minimum of 600mm clearance on all sides; except for the front, where the door requires a 1m
clearance to be able to open and allow equipment to be installed (see Figure 2).
1.1.2  If the building contains in excess of 312 network sockets, an additional cabinet will be required
(each 43U cabinet can support infrastructure for up to 312 sockets).

Cabinet Size Network Sockets Capacity
6U 48
qu 72
12U 96
15U 120
25U 192
42U 312

1.2. Panduit NetFrame
1.2.1 A standard Panduit Rack is 823mm wide, 432mm deep and 2m high. The cabinet requires a
minimum of 600mm clearance on all sides.
1.2.2 If the building contains in excess of 504 network sockets, an additional cabinet will be required
(each 45U cabinet can support infrastructure for up to 504 sockets). (See Figure 3).

Cabinet Size Network Sockets Capacity
25U 264
45U 504
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1.3. Cable baskets

1.3.1 Standard requirements for cable baskets are given in Section A, 4.2.

1.3.2 A cable basket must run at a height of approximately 2.25m above the floor over the middle of the
top of the cabinet. This will support cables running between the cabinet.

1.3.3 The cable basket must be extended to all cable ingress points in the room. For cable ingress points
below 2.25m, the cable basket must be extended down the wall to the ingress point. This will
support cables running from the frame to all network points within the building, and the fibre optic
cables which connect the building to the campus network.

1.4. Electrical

1.4.1 Asingle SANS 1239 (IEC 60309) 2P+E 16A-6h CEE industrial outlet (with on/off switch) is required to
power the network equipment. This outlet must be powered from a dedicated circuit breaker, not
on earth leakage. The outlet should be located near the cabinet so that a power cable can be run
into the cabinet.

1.4.2 Two SANS 164-1 16A standard socket outlets are required to power network test equipment.

1.4.3 If a sub-distribution-board is to be located within the network centre, it should be assumed that
access to it will be unavailable after hours, and thus shouldn’t power other areas of the building
that might be occupied outside of working hours.

1.5. Other design considerations

1.5.1 Where network centres are located on the ground floor, consideration must be given to the
location of the door relevant to down pipes, storm water drains, etc. to avoid the possibility of
flooding during severe weather.

1.5.2 Careful consideration must be given to the proximity of water and sewage pipes, wet walls, storage
tanks, fire suppression systems, or other systems containing or capable of producing water (e.g. air-
conditioners). Should such systems be located in a position where failure might result in flooding,
adequate precautions should be taken to ensure water cannot enter the network centre (e.g. drip
trays with appropriately sized waste outlets).

1.5.3 Where cabling is to pass through walls, floors or ceilings, suitable fire stop material must be
provided. Such material must be removable and replaceable in order to facilitate future work.

1.6. Additional requirements for distribution centres

1.6.1 Distribution centres contain a high proportion of fibre optic cable, originating from outside the
building. To facilitate the easy ingress of this cable, a distribution centre should have a small (200 x
200mm) trench connecting the exterior cable ingress and the cabinet (see Figures 7 and 8 for
details). Such a trench can be facilitated by raising the floor level in the room.

1.6.2 Where possible (given cable length restrictions of the internal building cabling), an external door
with security gate instead of internal door. Alternatively, arrangements must be made for ICTS staff
to have unrestricted 24x7x365 access from outside the building to the network centre.

1.6.3  All electrical loads in a distribution centre should be fed from a dedicated sub distribution- board,
located inside the distribution centre; no other loads should be fed from this distribution board.

1.6.4 Asall distribution centres differ depending on the exact requirements of the sector they serve,
there may be other requirements not articulated here. The design of such centres should be done in
consultation with ICTS staff.

2. Installation considerations
2.1. The cable baskets may not contain electrical cables.
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2.2. All circuit breakers should be clearly labelled.

2.3. Light fittings should not be located directly above the cabinet or cable baskets.

2.4. Air-conditioners should not be located directly above the cabinet or cable baskets.
2.5. Provision must be made for the installation of fire-stop material on all cable ingresses.

3. Hand-over considerations
3.1. On hand-over, ICTS expects the following to be made available:
3.1.1 All keys for the network centre door.
3.1.2 The remote (if any) for the air conditioner.
3.2. The electrical contractor is expected to make the location of all circuit breakers supplying the network
centre known, and may be asked to demonstrate that the circuit provided for the cabinet is dedicated and
in line with the specifications.

4. General provisions & specifications
4.1. Aroom for a network centre must:

4.1.1 Be of a standard height, not less than 2.4m.

4.1.2 Have alevel floor.

4.1.3 Be reasonably dust-free. Walls and ceiling must be painted and floors covered with linoleum or
equivalent. In dusty environments, weather strip may be needed to seal to the door and exclude
drafts.

4.1.4 Not have a suspended ceiling, and be without obstructions.

4.1.5 Have asingle entrance door, preferably opening outwards. The door must have a reasonably secure
lock (3-lever, cylinder night latch, etc.) suitable for exterior use.

4.1.6 Not have any windows or other openings except the door and cable ducts.

4.1.7 For buildings with more than 144 network sockets, have an air-conditioner to compensate for the
additional heat load of the network equipment and maintain an ambient room temperature within
the range 15-30°C (nominally 25°C).

4.1.8 Be located such that every network socket can be reached by cable no longer than 90m.

4.1.9 Must not house any equipment other than that required by ICTS.

4.1.10 Must provide a means to earth the cabinet that is bonded to the building electrical earth system.

4.1.11 Must not contain water pipes, water sprinklers, high voltage or power supply cables, air ducts or
any other services.

4.1.12 Have sufficient lighting.

4.1.13 In buildings which have a fire panel, a smoke detector must be located in the network centre.

4.1.14 Be equipped with a dedicated Telecommunications earth bar linked directly to the Building Main
Earth Terminal via a copper cable with a conductor size of no less than 25 square mm.

5. Concessions for smaller buildings
5.1. In smaller buildings or remote network cabinets (those that will never have more than 120 network sockets)

a full network centre is not required. Instead, the following concessions can be made to accommodate the

network equipment in a smaller network closet:

5.1.1 Instead of the cabinet referred to in 1.2 above, a wall-mounted equipment cabinet may be used. A
smaller equipment cabinet is 600mm wide, 700mm deep and 9U (400mm) high.

5.1.2 The cabinet must be mounted such that its top is at a height of not less than 1.5m and not more
than 1.8m above the floor.
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5.1.3 Instead of the overhead cable baskets referred to in 1.4 above, wall-mounted baskets may be used
to route work area (building) cabling to the network cabinet. However the provisions of Section A
still apply in their entirety.

5.1.4 The three electrical sockets referred to in 1.6 above may be replaced by two SANS 164-1 16A
sockets (may be one double outlet) mounted just below and to one side of the equipment cabinet.
All other electrical provisions remain.

5.1.5 The minimum clearances referred to in 1.2 and 1.3 above, as well as the roof height referred to in
4.1.1 can be varied, provided the minimum dimensions set out in 5.2 below are met.

5.2. The corresponding minimum interior (finished) dimensions of a network closet are 900mm wide by 900mm
deep. However, a closet of 1.4m x 1.0m is preferred since the minimum dimensions do not allow the back
panel of the equipment cabinet to be properly opened. The minimum height is 1.9m or 0.2m above the top
of the equipment cabinet — whichever is higher.

5.3. If such constrained dimensions are used, the door of the network closet must be outwards opening and
should have a suitable vent panel to ensure adequate ventilation.

6. Sample floor layouts
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Figure 4: Network Cabinet dimensions and clearances

17| Page



12U Network Cabinet

600mm clearance

600mm clearance

\ !
, \ Front door 7,

n

L=

(=]

3

3

a}

m

(1)

o :

2 g -

i s e

B Minimum dimensions: 1100x1800

Figure 5: Wall mounted Network Cabinet dimensions and clearances
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Section C Exterior Fibre Optic ReticulationatU CT

1. Design considerations

1.1.Pits/ manholes

111

Inspection pits (manholes) should be installed at suitable locations to facilitate installation and
maintenance of cabling including:

1.1.1.1 Building entrances.

1.1.1.2 At distances not exceeding 50 metres along underground pathways.

1.1.1.3 Where significant change of direction or elevation occurs.

1.1.1.4 On both sides of road crossings or culverts.

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

Pits shall be located such that the conduit/sleeve/duct entry shall be achieved using a straight
section wherever practical.

Pit locations shall be selected to be unobtrusive to reduce the potential for opportunistic vandalism
or sabotage.

Pits in low traffic areas (such as open lawn with no vehicle traffic) may be either constructed from
brick and mortar, or consist of an approved PVC stack box that is dug in and back-filled. In higher
traffic areas, only constructed (brick) pits may be used.

The minimum dimensions of a constructed pit should be 600 x 600 x 700mm deep (see Figure 8).
Where the pit is constructed on a shared services route, it should be 1000mm deep to
accommodate the additional depth of the conduits.

Pit covers shall be specified appropriately for the traffic expected.

1.2.Conduits/ sleeves

121

1.2.2

The existing underground fibre optic reticulation system shall be utilised where possible, provided
sufficient capacity exists.
Data conduits (sleeves) should be buried at the following depths:

1.2.2.1 Where data conduits are laid together with other services, they should be buried at a depth of

900mm, above electrical ducts and below potable water and irrigation services (see Figure 7).

1.2.2.2 Where data conduits are laid alone, they should be buried at a depth of 450mm (see Figure 6).

1.2.2.3 Where data conduits cross a load-bearing road, they should be buried at the depths specified

123
1.2.4
1.2.5

1.2.6
1.2.7
1.2.8

above or below the road bed (whichever is deeper).
All exterior, exposed conduits should be vertically-oriented and braced.
No horizontal runs of conduits along exterior walls or rooftops.
Sweeping bends shall be used to allow for cable bending radii. Conduits are to maintain a minimum
bend radius of 300mm and not to exceed two 90° turns per segment (i.e. between inspection pits).
Consideration must be given to ensure that the pulling tension when installing fibre optic cables will
not exceed the manufacturer specifications.
Conduits shall be 50mm in diameter unless otherwise specified.
Routes shall be designed not to have an anticipated fill factor of greater than 40%.
Where conduits do not enter the building underground or through the slab, pull boxes should be
provided on the exterior wall of buildings where the external conduits meet the internal ones (at
the cable ingress point). The minimum dimensions of such a pull box are 300 x 300 x 150mm (type
U7 York).
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1.3.Additional requirements for distribution centres

131

1.3.2

133

A normal network centre only provides connectivity for its local building, and so generally only two
fibre optic cables enter the building. Distribution centres, on the other hand, provide network
connectivity to all the buildings within their sector. This means that buildings designated as
distribution centres have many (up-to about thirty) fibre optic cables entering them. This requires
additional capacity in the external reticulation system.

Whereas normal buildings specify 50mm conduit, distribution centres normally require one or more
110mm conduit (which may or may not be sub-ducted).

The exact specifications will depend on the sector of the campus the centre is located in, and the
specific requirements will normally be provided on an individual basis.

2. Installation considerations

2.1.Trenching pathways

2,11

2.1.2

2.1.3

The contractor must mark all proposed pathways with (white) spray paint or chalk, then get
confirmation of their suitability from both ICTS and Properties & Services prior to breaking ground.
Trenching must be 500mm deep for dedicated data routes and 1100mm deep for shared services
routes (see Figure 6 and Figure 7 respectively).

Depth of cover — distance between the natural ground surface and the top surface of the
conduit/sleeve:

2.1.3.1 450mm under public footway or roadway or where trenching is possible.
2.1.3.2 300mm in other areas where soil conditions preclude a trench.

2.14

2.1.5

2.1.6

2.1.7

2.1.8

Plastic marker tape shall be installed 100mm above all data conduits.

Where conduits transition from a shared service route to a dedicated route, the depth transition
should be gradual and over a horizontal distance of no less than 2 metres. Bend radii must be in
accordance with 1.2.5.

All trenches must be back filled with sand and dirt, compacted to 95% and covered with concrete or
asphalt where appropriate.

When trenching through established lawn areas, sods must be cut, retained and restored on
completion.

Loose paving must be lifted and restored/made good on completion.

2.2 .Pits/ manholes

2.2.1

2.2.2
2.2.3
2.2.4
2.25
2.2.6

All conduits to enter from the vertical sides of the pit, with a clearance of 200mm to the bottom of
the pit (see Figure 8). Where brickwork or other constraints dictate that the finished depth of the
pit is slightly smaller than specified, the burial depth of 450mm must be maintained with an
absolute minimum clearance of 100mm to the bottom of the pit.

Conduits must extend into the pit for a distance of approximately 50mm.

All constructed (brick and mortar) pits must be plastered inside.

Pits shall be installed such that the pit covers are substantially flush with the final ground level.
Pits should be constructed to prevent water from entering the underground system.

Covers should be appropriately labelled.

2.3.Conduits/ sleeves

231
2.3.2
2.3.3

All joins between segments of conduit shall be watertight.
All metallic conduits runs shall be grounded and bonded where necessary.
All conduits shall have a nylon draw cord installed and tied off at each end.
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3. Hand-over considerations

3.1 Allinspection pit (manhole) covers must be fitted prior to hand-over, unless otherwise agreed or
specified. This allows us to ensure that there are sufficient covers for inspection pits, and that none
have been misplaced.

3.2 All draw cords must be in place and free to move within the conduit.

3.3 On hand-over, contractors are expected to demonstrate that underground conduits are clear of
obstructions and comply with the specified diameters. They may do this by any mutually-acceptable
means, for instance by pulling or blowing an appropriately-sized slug through the conduit.

4. General provisions & specifications

4.1. All buried conduits within 10 metres of any building shall be routed either parallel or at right angles to the
building infrastructure and/or walls.

4.2. All conduits must be terminated with bell ends at the manhole, facility or other termination point.

4.3. A minimum of 200mm separation to be maintained between data sleeves and power ducts/cables.

4.4. Rigid steel conduit, encased in reinforced concrete shall be used in any location subject to unbalanced
pressure, such as under slabs, roadways, driveways or foundations.

4.5. During construction, all necessary precautions shall be undertaken by the contractor to prevent the lodging
of dirt, plaster or rubbish in all conduit tubing, fittings and boxes.

4.6. All underground systems shall be designed to prevent water runoff from entering any building.

4.7. Where cabling is to be run in an exposed area, it shall be enclosed in heavy duty UV-stabilised PVC or steel
conduit.

5. Sample manhole and trench layouts

A
L

Figure 6: Trench dimensions for data-only installations
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SectionD:Gener al Provisions for al | | CT- Rel

1. Design considerations
1.1. The proposed plan, layout, materials and routing of the installation must be approved by ICTS prior to work
commencing. For small jobs, verbal discussion with an appointed staff member is acceptable; for larger
jobs, a comprehensive written plan is expected.
1.2. Any deviations from the specifications contained in this document must be pre-approved by ICTS in writing.

2. Installation considerations
2.1. Installers are expected to comply with the Occupational Health & Safety Act, accepted safe practices, and
any on-site safety requirements.
2.2. Installers must make good any damage to walls, floors, ceilings, woodwork, paint, paving, roadways, etc. on
completion of the job.
2.3. Installers must remove any debris, rubbish, tools, surplus materials, etc. and make sure all work areas are
clean and tidy before handing over the installation.

3. Hand-over considerations
3.1. ICTS expects to conduct a comprehensive inspection of new installations before the building is handed over,
and reserves the right to reject any installation or portion of the installation that is not in line with the
approved design.
3.2. Random acceptance testing may be performed.

4. General provisions & specifications
4.1. ICTS believes that timeous detection of problems can help prevent complex, costly, and/or time-consuming
remedial work at the end of a project. Accordingly, it usually conducts several spot or arranged inspections
during the course of any installation work. These visits aim to constructively engage with contractors about
potential problems — before work progresses too far for them to be readily rectified.
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Section E Additional IT Budgetary Considerations

Some of the work required to connect a new or refurbished building is carried out by ICTS after the building is

handed over to the university and occupancy is assumed. This makes it outside the scope of the project work, but

within the scope of the project itself. Accordingly, the project needs to make budgetary provision for these aspects

in consultation with ICTS — who will specify more detail for each building. This document provides a non-exhaustive

list of things that will need to be considered when preparing such budgets.

1. Exterior Cable Work

1

= =4 =4 =

Sufficient lengths of the correct fibre optic cables

Fibre optic patch panels

Fibre optic connectors

Sundry materials for the termination of fibre optic cables
Labour (fibre optic cable installation is typically outsourced)

2. Connection to the wuniversity’s network

1
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42U equipment cabinet, power distribution unit, and cable management (if not supplied by cabling
contractor — see Section A, 2.2)

Fibre optic patch leads

Exception cables for the disconnect frames

Network switches

Optics (SFP, XFP, or similar required to connect the switches to fibre optic cables)

Uninterruptable power supply

Wireless access points

Analogue telephony adapters/lines

3. Other considerations

)l
)l
)l

Telephone instruments
Emergency telephones
Project management

4. Areas commonly misperceived to be handled by ICTS

9 Access control
9 CCTV security cameras
9 Building alarms
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