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1 Overview 

1.1 Scope 

1.1.1 General 

This document defines the general design guidelines of the Libyan Post, Telecommuni-

cations and Information Technology Company (LPTIC) for fibre cables and related civil 

works -based access telecommunications facilities in urban areas that are compatible 

with the NGAN (Next Generation Access Network). 

For the purposes of this document, an urban area is defined as a conurbation of at least 

100 potential service points per square km.  ñPotential service pointò is defined in sub-

section  2.3.2. 

1.1.2 Purpose 

The purpose of this document is to communicate guidelines and requirements for de-

signing fibre cables and related civil works for urban access telecommunications facili-

ties that are compatible with the NGAN. 

1.1.3 Intended Readership 

This document is intended for: 

¶ Organisations that are planning new cities, new subdivisions, new buildings, new 

roads and other new developments. 

¶ Electricity, gas, other telecommunications network operators, and other utilities that 

may be affected by the NGAN, who may wish to be compatible with LPTICôs re-

quirements, or who are interested in having their infrastructure be considered by 

LPTIC for incorporation into the NGAN. 

1.1.4 Applicability 

Organisations who wish their plant to be incorporated into, or interconnected with, the 

NGAN must comply with this document. 
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1.1.5 Key words Indicating Requirement Levels 

In this document, the key words "MUST", "MUST NOT", "REQUIRED", "SHALL", 

"SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and 

"OPTIONAL" are to be interpreted as described in IETF
1
 RFC 2119.  Table 1 of this 

document, extracted from RFC 2119, gives further information. 

Table 1 ï Key Words Indicating Requirement Levels 

Key Word Meaning 

MUST This word, or the terms "REQUIRED" or "SHALL", mean that the definition is an 
absolute requirement of this document. 

MUST NOT This phrase, or the phrase "SHALL NOT", mean that the definition is an absolute 
prohibition of this document. 

SHOULD This word, or the adjective "RECOMMENDED", mean that there may exist valid 
reasons in particular circumstances to ignore a particular item, but the full implica-
tions must be understood and carefully weighed before choosing a different 
course. 

SHOULD NOT This phrase, or the phrase "NOT RECOMMENDED" mean that there may exist 
valid reasons in particular circumstances when the particular behaviour is accept-
able or even useful, but the full implications should be understood and the case 
carefully weighed before implementing any behaviour described with this label. 

MAY This word, or the adjective "OPTIONAL", mean that an item is truly optional.   
Source:  IETF RFC 2119 

1.2 Structure of this Document 

The structure of this document is shown in Table 2 below. 

Table 2 ï Structure of this Document 

Section No. Subject 

1 Overview 

2 Urban Fibre-Based Access Architecture  

3 Underground Infrastructure Requirements 

4 Technical Specifications for Materials 

5 Typical Design Examples of Underground Civil Works 

6 Above-Ground Facilities 

7 Infrastructure for Access to Customer Premises 

8 Network Telecommunications Building or Room Requirements 

Annex A Components of LPTICôs Next-Generation Network 

Annex B Broadband Access Bandwidth Growth 
 

 
1
 Internet Engineering Task Force, http://www.ietf.org 
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2 Urban Fibre-Based Access Architecture 

2.1 Scope 

This section outlines LPTICôs architecture for the Cabled NGAN. 

2.2 Applicability 

Other service providers wishing to build infrastructure with equivalent technical capa-

bility should comply with this section.  Those wishing to provide services to LPTIC 

must comply with this section. 

Other service providers wishing to make use of the Cabled NGAN to extend their own 

services to subscribers should take note of these requirements, particularly subsec-

tion  2.9. 

2.3 The Cabled NGAN Architecture 

2.3.1 The NGAN is Part of the NGN 

The NGAN is part of the LPTICôs NGN (Next-Generation Network).  The parts of the 

NGN are described in Annex A. 

As shown in Annex A, the NGAN comprises two parts:  a cabled part and a wireless 

part.  This document is concerned only with the Cabled NGAN. 

2.3.2 Scope of the Cabled NGAN 

The Cabled NGAN will pass 1.3 million potential service points (about 87% of the es-

timated total in Libya) with fibre, covering approximately 200 current local exchange 

service areas.   

In this document, 

¶ A ñservice pointò is a physical location where an NGN service is provided to a sub-

scriber. 

¶ A ñpotential service pointò is a service point that subscribes now or is projected to 

subscribe in the future.  Please note that a block of 100 dwelling units or offices 

with 100 different customers is 100 potential service points, while a hotel or office 
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block with 100 rooms but only one owner or tenant represents 1 potential service 

point. 

¶ A ñpassingò is a potential service point that is actually connected to the NGAN, or 

able to be connected by the NGAN by simple means such as installation of a drop 

cable. 

2.3.3 Architecture of the NGAN 

The architecture of the Cabled NGAN is summarised in Figure 1. 

Figure 1 ï Cabled NGAN Architecture 
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* ï Limited support of E1s only 
Source:  Pacomm Consulting Group 

The Cabled NGAN connects COs (central offices, i.e., local exchange and remote 

switching unit locations) with subscribers that are in the catchment areas of the COs, 

and comprises three main parts: 

¶ Primary Cables, that run from a CO to Fibre Distribution Hubs (FDHs) in the 

neighbourhoods.  FDHs may also be located in large buildings. 

¶ Secondary Cables, that run from the FDHs down the streets, passing actual and po-

tential subscriber locations.  Fibre Distribution Terminals (another name is Distribu-

tion Points) are placed at convenient locations on the secondary cables near the cus-

tomer locations to facilitate connection to subscribers who decide to join an NGN 

service.  FDTs are also located in or on multiple-subscriber buildings. 

¶ Drop Cables, that run from FDTs to the subscriber equipment.  This comprises out-

side and inside wiring.  
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2.4 Electronics Technologies Supported by the Cabled NGAN 

The Cabled NGAN architecture is intended to support a full range of forward-looking 

voice, data and video services, including lifeline PSTN (Public Switched Telephone 

Network) service. 

2.4.1 Initial Deployment 

The Cabled NGAN supports GPON and Ethernet Point-to-Point (EP2P) technology as 

follows: 

¶ GPON for residences and businesses (the default case)  

¶ Supplemented by EP2P for large-bandwidth commercial customers 

2.4.1.1 GPON 

All 1.3m potential service points will be passed by GPON (Gigabit PON, per ITU-T 

G.984), supporting toll-quality PSTN service and bi-directional high-speed data at 100 

Mb/s.  One fibre per service point will be provided, plus a provisioning allowance (de-

fined in subsection  2.8.2) for line management, maintenance and other needs. 

Limited support of E1s over GPON will be included, depending on demand. 

2.4.1.2 EP2P 

In major urban centres, Ethernet Point-to-Point will be supported for major commercial 

customers at 1 Gb/s by fibre drops from the routers at central offices, using one or two 

fibres per service point depending on the subscriber equipments. 

2.4.1.3 Role of ADSL2+ 

ADSL2+ and VDSL2 are two digital subscriber line broadband technologies that make 

use of copper pairs to serve customers. 

These are not used in the NGAN because of limited availability of copper pairs in good 

order, and limited bandwidth capability. 

Notwithstanding this, however, a small quantity of quite small localities that would not 

justify the deployment of a fibre access network but happen to be situated along the 

NGBN (Next-Generation Backbone Network) route will be served by ADSL2+ on ex-

isting copper pair cables. 
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2.4.2 Providing Now for the Future 

2.4.2.1 Bandwidth Projections 

Annex B indicates that the growth rate of access network bandwidth expectations has 

been rising at 40-50% per annum.  This is likely to continue until the operation of 

Mooreôs Law hits some intractable physical subatomic limit, which Intel predicts may 

be many years off in 2029
2
. 

This means that, for leading residential and office subscribers, ADSL2 would not be 

considered good enough today, nor would ADSL2+ except for customers quite near the 

serving CO.  A peak bit rate of 100 Mb/s is demanded now by such users and is the ba-

sis for default deployment of GPON in the Cabled NGAN.  100 Mb/s will no longer be 

good enough for them after 2015, or even earlier (see Annex B).  It is reasonable to as-

sume that average bit rates in the busy hour will rise at the same rate.   

In view of this fairly firm trend, initial planning of the long-lived assets of the NGAN 

(e.g., cables and related civil works) should take this trend into account to a reasonable 

extent. 

2.4.2.2 Foreseeing Alternatives for the ñNextò Next Generation 

What is clear today is that industry as a whole must find a successor to GPON by the 

time 1 Gb/s service will become a common demand among leading edge residential and 

office subscribers.   

This problem will first be faced and solved abroad, so it is risky and premature to try to 

pick winners in NGAN planning, but rather to try to allow and not block the most rea-

sonable solutions.  The reasonable solutions that can be foreseen today, and their impact 

on the cable and civil works of the NGAN, are summarised in Table 3 on the next page. 

 
2
 Pat Gelsinger, SVP and co-GM of Intel's Digital Enterprise Group (DEG), quoted on 2008-05-01 at http://java.sys-con.com/node/557154 
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Table 3 ï Reasonable Options for Supporting More Bandwidth in the Cabled NGAN 

Approach to Get-
ting More Band-

width 

How To Do It Issues 

1. PON splitting Reduce ONTs per 
OLT by stages 
down to 1:1 

Feasible now. 
Partly depends on development of ONTs that are capable 
of 1 or 2.5 Gb/s on the subscriber side. 
At some point, EP2P will be the more economical choice. 

2. 10 Gb/s or 40 
Gb/s GPON or 
GEPON 

Replace when 
technology be-
comes available 

10 Gb/s may not be a big enough change from 2.5 Gb/s 
GPON to be worth bothering. 
Not enough fibres for a complete roll-over, so it depends on 
co-existence of the new technology with 2.5-Gb/s GPON 
on the same fibres. 
Likely to get no actual capacity improvement while old and 
new ONTs co-exist on the same fibres. 

3. Wavelength-
division multiplex-
ing PON (WPON) 

One wavelength 
per PON 
Add or replace as 
technology be-
comes available 

Not enough fibres for a complete roll-over, so it depends on 
co-existence with GPON ONTs on the same fibres, and/or 
having enough spare fibres to roll fibre-by-fibre. 

4. Ethernet Point-
to-Point (EP2P) 

Expand primary 
fibres to get one 
fibre per subscriber 
all the way from the 
CO 

Add new primaries, 32 or 64 times bigger 
Add Primary Cross-Connect Points at the FDH points 
Equipment costs need to fall some more for EP2P to be 
interesting for residences on a large scale, but this could 
happen with sufficient demand and volume of standard 
parts 

Source:  Pacomm Consulting Group 

2.4.2.3 Implications for Initial Planning and Deployment 

What the above analysis means is that: 

a. The worst case is providing for a future EP2P rollover, therefore: 

b. Spare subducts must be provided initially to allow every primary cable to be in-

creased by 32 or 64 fold in the future without more digging. 

c. Space must be reserved at the FDHs to add a primary cross-connect capability 

when needed in the future. 

2.5 PON Design Principles 

2.5.1 One PON Layer 

The Cabled NGAN is being designed with one layer of PON (Passive Optical Network) 

optical splitters. 
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The common choices are one, two or even more splitters in tandem between the serving 

CO and the subscriber.  The issues are discussed in the reference in the footnote
3
 and the 

choices in any specific deployment represent a compromise.  One layer was chosen as 

appropriate for the Cabled NGAN because it is an urban and suburban network in which 

penetration is expected to be large, and because of the operational flexibility provided 

by a single splitting level.  Similar choices have been made by leading operators over-

seas
4
. 

A different solution, entailing multiple splitters in tandem, could be attractive in rural 

areas, or in urban areas for new entrants who expect the density of actual customers to 

be sparse. 

2.5.2 FDH Size 

The PON splitters are located at FDHs (Fibre Distribution Hubs) in the NGAN architec-

ture.  These are manufactured in several standard sizes.  It is an economic choice of the 

system designer to decide how big to make the FDHs and where to place them. 

2.6 Cabled NGAN Architecture Configurations 

2.6.1 Configurations of the Cabled NGAN 

The Cabled NGAN has different configurations depending on the type of building 

where the final subscriber premises are located, as follows: 

¶ SFU/SCU: Single Family Units and Single Commercial Units 

¶ MDU: Multi ple Dwelling Unit buildings and buildings with multiple commercial 

premises, occupied by multiple customers 

¶ Large Buildings that are residential and/or commercial 

2.6.1.1 Configuration for SFUs and SCUss 

For Single Family Units and Single Commercial Units, the Cabled NGAN architecture 

is as shown in Figure 2 below.  It is distinguished by  

¶ FDHs in street Cabinets (only one layer of optical splitting is used in the Cabled 

NGAN 

¶ FDTs (fibre distribution terminations) underground in handholes, aerial on Poles, 

located on walls, or Pillar Types 

 
3
 Bechtel, ñOptimal Splitter Placement in PONsò, September, 2004 

4
 Single PON layers have been adopted by Verizon and the Singapore NBN. 
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Figure 2 ï Network Architecture for Single Family Units 

 
Source:  SIRT 

2.6.1.2 Configuration for MDU Buildings 

For buildings with multiple dwelling units or commercial premises belonging to indi-

vidual owners or tenants, up to about 12 flats or offices, the Cabled NGAN architecture 

is as shown in Table 3 below.  It is distinguished by: 

¶ FDHs in street Cabinets, as for SFUs 

¶ FDTs in the building basements or equipment rooms 

It should be noted that a building that has an equivalent number of rooms all under the 

control of a single customer (e.g., a business) is an SBU. 
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Figure 3 ï Network Architecture for MDU Buildings 

 
Source:  SIRT 

2.6.1.3 Configuration for Large Buildings 

Large buildings or campuses that have one or a few owners and/or tenants (e.g., hotels, 

universities, hospitals, large corporate headquarters) should be treated like SBUs or 

MDUs.  

For other large buildings of many storeys containing many individual dwelling units 

and/or office premises with individual owners or tenants, the Cabled NGAN architecture 

is as shown in Figure 3.  It is distinguished by: 

¶ FDHs in the building basements or the main equipment room of the building 

¶ FDTs on each floor 
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Figure 4 ï Architecture for Large Buildings 

 
Source:  SIRT 

2.7 Fibre Cables in the Cabled NGAN 

2.7.1 Fibre Type 

Fibre type for new deployments shall comply with ITU-T Recommendation G.652D.  

The attenuation flatness of this ñDò version protects the future possible deployment of 

WPON. 

2.8 Dimensioning the Cabled NGAN 

2.8.1 Quantities 

Dimensioning the cables and related civil works of the Cabled NGAN has two steps: 

¶ Establish, by a street-by-street survey, the quantity of potential service points and 

their likely demand for NGAN services (PSTN voice or voiceband service, 100 

Mb/s data, 1 Gb/s data).   
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¶ Design a minimal-cost fibre network consistent with this architecture that passes all 

these potential service points. 

The electronics design is based on this, scaled to serve the forecasted penetration level. 

2.8.2 Provisioning Allowances 

a. The cables and related civil works, and electronics, need to be over-provisioned 

at initial implementation and maintained during normal in a way that provides 

reasonable operating margins for breakage, maintenance and line administration. 

b. Electronic equipment shall be over-provisioned such that the utilisation of lines 

and switching capacity does not exceed 90% of the forecast of demand. 

c. For primary and secondary cables, the maximum utilisation at initial implemen-

tation shall not exceed the values in Table 4.  

Table 4 ï Provisioning Allowances 

Density Zone 
Lines per Sq km 

 
Maximum Utilisation 

Min Max Primary Secondary 

0 2 0.65 0.50 

2 39 0.75 0.55 

39 77 0.80 0.55 

77 251 0.80 0.60 

251 328 0.80 0.65 

328 985 0.80 0.70 

985 1,931 0.80 0.75 

1,931 3.861 0.80 0.75 

3.861 & above 0.80 0.75 
Source:  GPTC RFI-NGAN-004-06 Table 4.4 

d. One spare subduct is to be provided on every underground primary route, and 

this spare subduct, if subsequently used, is to be cleared by the time that the pri-

mary cables need to be up-sized for EP2P.  In the future, when the sized-up cable 

has been installed, then the initial cable shall be removed and recovered, to wind 

up with one spare subduct. 

e. One spare subduct is to be provided on every underground secondary route. 
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2.8.3 Reach Assumptions for Infrastructure Design 

2.8.3.1 Fibres Used for GPON 

a. The Cabled NGAN design shall be based on a GPON optical link budget of 28 

dB, that includes all optical losses between the optical connectors on the serving 

OLT and the most distant ONT.  Reasonable allowances for ageing, maintenance 

and rerouting shall be included. 

b. To preserve the option of adding an RF TV overlay in future, the optical loss of 

an RF coupler at the OLT location shall be included in the optical link budget. 

c. The resulting approximate fibre distance will be about 10 km with the RF cou-

pler in circuit and 20 km without it. 

2.8.3.2 Fibres Used for EP2P 

a. To simplify operation and maintenance, fibres used for EP2P should be designed 

to the same loss standard as fibres used for GPON.   

b. The optical link budget for EP2P shall be compatible with the requirements of 

standard IEEE Std 802.3 Ethernet interfaces that correspond to a fibre distance 

of 10 km over G.652 fibre.  Currently this includes: 

¶ 100BASE-BX 

¶ 1000BASE-LH 

¶ 1000BASE-BX10 

¶ 10GBASE-LR 

c. 100BASE-BX and 1000BASE-BX10 support bi-directional transmission over a 

single fibre.  The others require two fibres (one for each direction of transmis-

sion). 

d. 1000BASE-LX interfaces, which are cheaper because rated for only 5 km, may 

be used for specific subscribers where fibre distances are sufficiently short. 

e. Single-mode interfaces that are rated for more than 10 km (e.g., 1000BASE-ZX, 

70 km) may be used for specific exceptional subscribers where fibre losses are 

too large for one of the 10-km interfaces and use of the (substantially more ex-

pensive) long-reach interface can be justified. 
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2.9 NGAN Use by Other Service Providers 

a. This subsection applies only to service providers other than Aljeel Aljadeed who 

may be interested in using the capabilities of the NGAN to connect to their own 

customers. 

b. Such use by other service providers is subject to regulation and law and satisfac-

tory commercial terms, all of which are outside the scope of this document. 

c. Other service providers can in principle subscribe to any NGN service on a retail 

or wholesale basis.   

d. At the subscriber location, the point of interconnection is on the subscriber side 

of the ONT.  Other points of interconnection may be technically feasible, such as 

at the switch/routers that form part of the NGBN.  But the NGAN plan does not 

provide for access by other service providers to NGAN dark fibre. 

e. Details are subject to further development and discussion, outside the scope of 

this document. 
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3 Underground Infrastructure Requirements 

3.1 Scope 

This section describes LPTICôs requirements for underground infrastructure of the fol-

lowing types: 

¶ Greenfield environments (greenfield means a new build or rebuild) 

¶ Use of existing underground infrastructure for the NGAN 

It section covers: 

¶ Underground building entrances 

¶ Duct systems 

¶ Duct dimensioning 

¶ Using existing LPTIC underground infrastructure in urban areas 

3.2 LPTIC Underground Infrastructure in Greenfield Projects 

This subsection describes the details of LPTIC underground infrastructure to be built in 

greenfield areas. 

3.3 Underground Building Entrances 

Please refer to section  7. 

3.4 Duct Systems 

Figure 5, Figure 6, Figure 7, Figure 8, Figure 9, Figure 10 and Figure 11 show the typi-

cal cross section of a duct system that can be used for the NGAN optical cables network, 

depending on the portion of the network. 

3.4.1 1 to 6 PE Pipes (Basic Minimum Configuration) 

Figure 5 shows the cross-section for a typical duct system of 1 to 6 PE pipes.  This is the 

basic minimum configuration, and can be used both in a carriageway or a footway. 
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Figure 5 ï Typical Duct System - Cross Section ï 1 to 6 PE pipes 

 
Source:  SIRT 

In general, the use of 40 mm HDPE pipes allows more flexibility than the use of 110 

mm PVC pipes.  Therefore 40 mm is preferred for environments crowded with other 

existing underground utilities, such as often found in footways. 
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3.4.2 2 PVC Pipes 

Figure 6 shows the cross-section for a typical duct system of 2 PVC pipes. 

Figure 6 ï Typical Duct System - Cross Section ï 2 PVC pipes 

 
Source:  SIRT 
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3.4.3 4 PVC Pipes 

Figure 7 shows the cross-section for a typical duct system of 4 PVC pipes. 

Figure 7 ï Typical Duct System - Cross Section ï 4 PVC pipes 

 
Source:  SIRT 

. 
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3.4.4 6 PVC Pipes 

Figure 8 the cross-section for a typical duct system of 6 PVC pipes. 

Figure 8 ï Typical Duct System - Cross Section ï 6 PVC pipes 

 
Source:  SIRT 
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3.4.5 8 PVC Pipes 

Figure 9 the cross-section for a typical duct system of 8 PVC pipes. 

Figure 9 ï Typical Duct System - Cross Section ï 8 PVC pipes 

 
Source:  SIRT 
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3.4.6 9 PVC Pipes 

Figure 10 the cross-section for a typical duct system of 9 PVC pipes. 

Figure 10 ï Typical Duct System - Cross Section ï 9 PVC pipes 

 
Source:  SIRT 
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3.4.7 HDPE or Corrugated Pipes 

Figure 11 the cross-section for a typical duct system of HDPE or corrugated pipes for 

drops. 

Figure 11 ï Typical Duct System - Cross Section ï HDPE or Corrugated Pipes ï Drops 

 
Source:  SIRT 

3.4.8 Microducts for Secondary Cables and Drops 

It is acceptable to employ microducts comprising flexible pipes of 12 mm OD / 2 mm 

thickness for secondary and drop cables. 

In this case, a continuous run of microduct is laid between the FDH and the point of en-

try into the subscriberôs building at a depth of 80 cm. 

3.5 Duct Dimensioning 

Usually there is a ratio between the number of ducts to be installed and the density of 

forecast telephone or data lines in the area interested by the new infrastructure. 
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In cases where this input is not available at the time civil work design needs to start, the 

minimum number of PVC 110 mm OSD or HDPE 40 mm OSD pipes shall be defined 

on the basis of the characteristics of the roads along which they run, in compliance with 

the following dimensioning guidelines (Table 5). 

Table 5 ï Default Minimum Quantity of Pipes 

Along main roads Along secondary roads 

¶ PVC pipes 110 mm OSD in 2 x 2 configuration, 
as a basic configuration, or 

¶ 6 PVC pipes 110 mm OSD in 3 x 2 configura-
tion, or 

¶ 9 PVC pipes 110 mm OSD in 3 x 3 configura-
tion 

¶ 2 PVC pipes 110 mm OSD in 2 x 1 configu-
ration, or 

¶ 6 PE pipes 40 mm OSD in 3 x 3 configura-
tion 

Source:  SIRT 

The LPTIC Technical Committee may give instructions to use different duct configura-

tion than the basic configuration depending on the activities and buildings type, size of 

the area, and in general depending the street by street survey. 

The Technical Specifications of the materials to be used are given in Section  0 of this 

document. 

LPTIC could decide to add more pipes than the number given by the basic guidelines 

given above, according to the expected density of potential subscribers and especially in 

the main infrastructure trunk close to a Central Office. In this case the number of PVC 

pipes could rise up to 9 in 3 x 3 configuration, as shown in the typical cross sections 

given above. The PVC pipes shall further equipped with HDPE 40 mm subducts. 

3.5.1.1 Subducting PVC Ducts 

In case of installation of PVC 110 mm OSD pipes, 50% of them shall be subducted with 

3 HDPE 40 mm each PVC pipe, as shown in Figure 12, Figure 13, Figure 14 and Figure 

15. 
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Figure 12 ï Subducting 1 PVC Pipe in 2 PVC Pipes Duct Route 

 
Source:  SIRT 
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Figure 13 ï Subducting 2 PVC Pipes in 4 PVC Pipes Duct Route 

 
Source:  SIRT 
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Figure 14 ï Subducting 3 PVC Pipes in 6 PVC Pipes Duct Route 

 
Source:  SIRT 
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Figure 15 ï Subducting 4 PVC Pipes in 8 PVC Pipes Duct Route 

 
Source:  SIRT 

The subducting activity in case of a new duct system implies only the preliminary man-

drel test, in order to verify the internal diameter of the PVC pipes, then the installation 

of the HDPE 40 mm pipes from one manholes to the next one.  

In case of existing duct system, the PVC pipes could have diameters different from 110 

mm, or could be partially or totally occupied by existing cables. In this case, the LPTIC 

Technical Committee Supervisor will give the necessary authorisation to subduct fewer 

pipes or to install fewer subducts. 

The mandrel test shall be carried out in any case to check the existing empty PVC pipes. 

3.5.2 Handholes and Accessories 

The access to the underground duct system to allow cable installation and maintenance 

is made by underground structures such as manholes and handholes. 

The manhole has internal size that allows a person to enter it by the use of a steel ladder 

or steel steps installed on the concrete wall inside the manhole, while the handhole has 
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internal size that does not allow a person to enter but allows a technician to work from 

outside the handhole. 

In new NGAN infrastructure, the manholes are required in all cases when the duct sys-

tem is composed of more than 4 PVC pipes of 110 mm OSD. 

It should be noted that the size of a manhole for a duct System of 9 PVC 110 mm pipes 

is 330 x 140 x 180 H cm. 

Section  0 contains the technical specifications of the handholes and manholes to be 

used. 

Table 6 in Section  0 shows the types and the relevant sizes of the handholes to be used 

in the LPTIC underground new infrastructure. 

When not differently required, the Types to be used in the basic design configuration 

are: 

¶ Type 1 ï 40 x 40 cm  45 cm inner height 

¶ Type 3 ï 90 x 70 cm  80 cm inner height  

¶ Type 6 ï 120 x 90 cm   100 cm inner height 

The correct type, size and location of the handholes shall be defined in compliance with 

the rules given in the following paragraphs. 

3.5.2.1 Handhole Locations 

The locations of handholes shall be designed in compliance with the following rules. 

¶ Road Crossing - Road Intersection  

o two main roads: one handhole 120 x 90 cm 

o one main road and one secondary road: one handhole 120 x 90 cm 

o two secondary roads: one handhole 90 x 70 cm 

¶ Along the Roads in inhabited areas 

o main roads: one handhole 120 x 90 every 80 m 

o secondary roads: one handhole 90 x 70 cm every 80 m alternate with one 

handhole 120 x 90 
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The handholes shall be installed if possible on the same alignment of the ducts, depend-

ing on the size of the handhole, the available space and the existing underground utili-

ties.  

Therefore if the duct system runs on the carriageway, then the handhole shall be built on 

the carriageway.  If the duct system runs on the footway, then the handhole shall be built 

on the footway. 

In the case where the Duct System route is running through an uninhabited area, the 

maximum acceptable length between two adjacent handholes shall be 150 ï 250 m. If 

the building density of the area is forecasted to grow in the near future, the distance be-

tween two adjacent handholes shall be reduced to 80 ï 150 m. 

In any case LPTIC Technical Committee Supervisors are entitled to modify during the 

design approval phase the final handhole location on the basis of street housing density, 

type of buildings, location of cabinets, etc. 

The depth of the handholes shall be defined on the basis of the depth of the bottom level 

of the pipes of the Duct System. 

The Technical Specifications of the Typical handholes size are given in Section 4 of this 

document. 

In the attachments of Section  5 there are also the drawings of three Standard LPTIC 

handholes, Types HHA, HHB and T2. 

3.5.2.2 Manholes 

In case the installation of one manhole is required instead of one handhole, the Type of 

the manhole shall be chosen among the Standard LPTIC Types R1, R2, R7 and R8. 

manhole Types R2, R7 and R8 are to be installed close to the Central Offices, in the ca-

ble vault or where the duct system is usually built with more than 9 PVC pipes. 

Due to the size of the manholes, the majority of manholes shall be built on the carriage-

way, even if the duct system will run over the footway. 

See attachment of Section  5  for detailed drawings of manholes. 
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3.5.3 Covers 

New cast iron covers are to comply with standard UNI EN124 Class D400 or equiva-

lent.  The exception is the 40x40 cover, usually installed in private areas or sidewalks, is 

to be in accordance with UNI EN124 Class B125 or C250 or equivalent. 

Cast iron covers are to be supplied with the following dimension: 

¶ clear opening cm 40x40 suitable for handhole Type 1 

¶ clear opening cm 60x60 suitable for handhole Type 3 and for manhole Types R1, 

R2, R7 and R8 

¶ clear opening cm 90x60 suitable for handhole Type HHA, HHB and T2 

¶ clear opening cm 120x60 suitable for handhole Types 4, 5 and 6 

The Technical Specifications of the Covers are given in Section  4 of this document. 

3.5.4 Drop Link Infrastructure and Building Access Point 

The drop link Infrastructure includes, for every building: 

¶ One corrugated pipe 40 mm OSD starting from the nearest handhole 

¶ One 40 x 40 cm handhole installed outside the building, close to the future cable en-

try point 

The use of corrugated pipe allows more flexibility to the drop connection, making easier 

to cross other underground obstacles existing along the drop route. 

The technical requirements to dimension the drop link infrastructure are listed below: 

¶ From every handhole can be connected no more than 5 buildings, each of them with 

one corrugated pipe or PE pipe 40 mm OSD 

¶ The maximum length of the drop link, from the handhole to the building entry point 

cannot be more than 50 m 

¶ The drop link underground road shall be straight as possible, and cannot have more 

than one 90° bend. If is not possible to be in compliance with this requirement a 

supplementary handhole shall be installed. 
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¶ In case that the drop link crosses the road, at the end of the crossing a supplementary 

handhole shall be installed 

The number of ducts to be installed in correspondence to the road crossing shall 

be: 

¶ 6 PVC pipes (3x2) in case of main road crossing 

¶ 4 PVC pipes (2x2) in case of secondary road crossing 

The backfilling of the road crossing trench shall be made with sand around the 

pipes and concrete up to asphalt surface (if any). 

The size of the handholes to be installed shall be: 

¶ 120 x 90 in case of main road 

¶ 90 x 70  in case of secondary road 

¶ If the number of road crossings are too many, it is preferable to build a new in-

frastructure on the other side of the road, to make it easier to reach all the build-

ings, avoiding the transversal cutting of the road. 

Please see Section  0 for two examples of infrastructure design. 

3.6 Using Existing LPTIC Underground Infrastructure in Urban Areas 

The activities to be carried out in urban areas, where usually underground infrastructure 

already exists, are described in this subsection. 

3.6.1 Survey 

As a preliminary activity, a detailed survey shall be carried out along the roads of the 

interested areas in order to locate the existing LPTIC infrastructure. 

Usually the exiting LPTIC infrastructure comprises PVC pipes, with outside diameter of 

100-110 mm, laid in different duct configurations, longitudinally spaced by reinforced 

concrete manholes or handholes (depending on the internal size), with a surface cast 

iron cover. 

Figure 16 and Figure 17 show a typical configuration of the existing LPTIC under-

ground infrastructure. 
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Figure 16 ï Typical Existing Duct System - Cross Section 

 
Source:  SIRT 
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Figure 17 ï Typical Existing Duct System - Longitudinal Section 

 
Source:  SIRT 

The location of LPTIC existing infrastructure can be identified by the available cartog-

raphy or technical documentation where existing, or by visual inspection, or by detec-

tion devices. 

3.6.2 Check of the Existing Infrastructure 

After the correct location of the existing infrastructure, the following checks shall be 

carried out. 

3.6.2.1 Check of the Existing Ducts 

The check of the existing duct shall be carried out by visual inspection and/or by man-

drel test and suitable devices to verify: 

¶ the number of the pipes in the duct bank 

¶ the size of the pipes 

¶ the empty and available pipes 

¶ the occupied pipes 

¶ the diameter and the type of existing cables in the occupied pipes 
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¶ the continuity of the pipes from each manhole or handhole to the next one 

3.6.2.2 Check of the Existing Manholes 

The check of the existing manholes or handholes shall be carried out by visual inspec-

tion to verify: 

¶ the internal sizes 

¶ the status of the reinforced concrete structure 

¶ the cover 

The result of the checks shall be used for the evaluation of the needed consistency of the 

infrastructure and shall address the activities to be carried out, as described here below 

in detail. 

3.6.3 Evaluation of Needed Consistency 

The final configuration of the available infrastructure shall match with the guidelines 

given in this document. 

In particular, taking in account that one 110 mm PVC pipe can contain three 40 mm 

HDPE pipes, the needed minimum consistency of infrastructure available shall be: 

¶ Along the main roads: 

o 4 PVC pipes 110 mm, or 

o  the possibility to install 12 HDPE subduct in the existing ducts 

¶ Along the secondary roads: 

o 2 PVC pipes 110 mm OSD, or 

o The possibility to install 6 HDPE subducts in the existing ducts 

The evaluation of the needed consistency shall be carried out on the basis of the above 

requirements. 

The LPTIC Technical Committee during the design approval phase will give the neces-

sary authorisation to reduce the minimum number of available ducts depending on the 

final dimensioning and design of the network. 




























































































