1 COMMUNICATIONS DUCTING SYSTEM AND A METHOD OF LAYING
SAME The present invention relates to a communications ducting system
and to a method of 5laying same. There are various known methods for
laying communications cables of different types underground. For example,
mechanical diggers or cable-laying plough’s are known which cut an open
trench into which a pipe or duct for takin’lgﬁcables is laid and then buried. 10
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wide, usually 300mm or more, which makes reinstatement difficult and the
operation overall is relatively costly, time consuming and can cause
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many situations can look unsightly and can wear at a dffferent rate to the
Jorigitehgspfage, which itself can cause significant problems. It is 15not

generally possible to reinstate the surface to look as it did before the trench

was cut. US patent 6371691 discloses a method of Jaying optical )
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material into the channel, immediately behind the laying blade. The relative
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reinstated trench is clearly visible and in many situations can look unsightly and can wear
at a different rate to the original surface, which itself can cause significant problems. It is

15  not generally possible to reinstate the surface to look as it did before the trench was cut.

US patent 6371691 discloses a method of laying optical communications cable into a

narrow and shallow laying channel or slot when working in sand, gravel, earth or asphalt.

20  US6371691 discloses a multipurpose laying unit which carries out the following series of
steps:
e cutting a laying channel
e feeding a microcable or duct into the channel using a laying blade that also holds
the sidewalls from caving in
25 ¢ holding the microcable or duct at a constant depth in the channel

e compacting filling material into the channel, immediately behind the laying blade.

The relative sizes of the laying channel and the microcable or duct are described as
important as the narrowness of the channel is said to reduce the risk of buckling of the
30  microcable or duct. Indeed, a laying unit is described in which the cutting width for
cutting the laying channel can be set to the respective diameter of the microcable used. As

claimed, the laying channel is said to have a width “adapted to the diameter of the



important as the narrowness of the channel is said to reduce the risk of
buckling of the 30 microcable or duct. Indeed, a laying unit is described in
which the cutting width for cutting the laying channel can be set to the
respective diameter of the microcable used. As claimed, the laying channel is
said to have a width "adapted to the diaméter of the 2 microcable”. Also as

claimed, the ra (g&())f channel widths is 4.5 mm to 12 0 mm while the range of
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(150 mm) with an optimum depth of 7 cm (70 mm) The optical

communications cable laid according to the disclosure of US6371691 is thus
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cable is inevitably vulnerable to 10 damage and a fairly complex repair

process and equipment are described, installing spare lengths of fibre for
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is provided a method of burying an optical communications duct assemb
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4f said two dimensions; ii)laying the duct assembly in the slot such that it is at

least partially supported by the bottom of the slot; and 25iii)backfilling the slot.
According to one embodiment of the present invention, there is provided a method of

burying an optical communications duct assembly below a surface, the cross section of the
duct assembly having two outer dimensions in orthogonal directions, at least one of said
dimensions being no more than 20 mm, which method comprises the steps of:

20 1) cutting a slot into the surface, the slot having a width in the range from more than
12 mm up to and including 30 mm, which is significantly greater than a smaller one of
said two dimensions;

i) laying the duct assembly in the slot such that it is at least partially supported by the
bottom of the slot; and

25 i) backfilling the slot.

Preferably the method further comprises the step of reinstating the surface as this can

improve aspects such as appearance and wearability.

30 Reference is made above both to an optical communications cable and to a duct assembly.
An optical communications cable is a term used generally to describe a communications
line which carries one or more optical fibres, whether or not the one or more fibres is/are
carried in a duct. A duct is a tube of substantially rigid cross section. Optical fibres might

be present in a duct for instance individually, in a bundle or in a minicable or microcable.



Preferably the method further comprises the step of reinstating the surface as
this can improve aspects such as appearance and wearability. 30 Reference
is made above both to an optical communications cable and to a duct
assembly. An optical communications cable is a term used generally to
describe a communications line which carfies one or more optical fibres,
whether or not the one or more fibres is/are carried in a duct. A duct is a tube
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A duct assembly comprises at 5 least one duct and may comprise further
components such as an outer sheath. The present invention might apply to
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section, having a smaller dimension in one direction than 20 another, and can
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Embodiments of theé%resent invention generally reguwe less exacting cutting
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»pverall in laying a duct assembly and the ease of adequate reinstatement of

the surface. Based on these criteria, it can for example be at least 4 or 5 mm
greg{@p%@%ﬁﬁfttgﬁypresent invention generally require less exacting cutting and laying

procedures than prior art techniques, for example that described in US 6371691. A duct
assembly can be adequately supported at the bottom of the slot, even during a subsequent
backfilling process, without the close relationship between slot width and duct assembly
30 dimension. Thus the width of the slot can be selected based on its ease of preparation and
use overall in laying a duct assembly and the ease of adequate reinstatement of the surface.

Based on these criteria, it can for example be at least 4 or 5 mm greater and potentially



4 even double or more. In preferred embodiments, the width of the slot lies in

the range from 13 mm to 20 mm as this is relatively easy to construct and

can be reinstated without being unsightly. 5Preferably, in a duct assembly
having an elongate cross section, neither one of two dimensions in mutually
orthogonal directions measures more tharf 20 mm This has two advantages.

It reduces the risk of interfering with other installations since optical
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has a §rger imension inevitably makes a larger "target". Suitable cross
sectional shapes of duct assemblies for use in embodiments of the present
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be both adequate and convenient in a range of different environments. This

confrasts with 25 the shallower depth of the |aying channel described i
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Depending on the specific nature of the surface below which the duct assembly is to be
buried, the slot may typically have a depth below the surface in the range from 150 mm to
400 mm; possibly less than 350 mm. A depth in one of these ranges has been found to be
both adequate and convenient in a range of different environments. This contrasts with
25  the shallower depth of the laying channel described in US6371691. The greater depth of
embodiments of the present invention offers greater protection against damage incurred
from above, for example in road repairs, without causing significant problems in the

laying/burying process.

30  Preferably the duct assembly is laid in an unbound layer of the surface structure. For
example if the surface structure is a roadway then a cut is made through a tarmac or
concrete outer layer through to an unbound structure such as loose aggregate into which

the duct assembly is laid.



microcable is laid by the laying unit, the laying unit immediately fills in the slot
and compacts the filling material around the microcable with a jetting rod. It is

an essential 5 requirement of the microcable as claimed in US6371691 that it
comprises a tube which is "pressurized-water-tight". In embodiments of the
present invention, the compacting step has been found unnecessary. In

contrast, a duct assembly of the present invention is not required to be
pressurized- 10 water-tight and nor is any duct of the duct assembly,
althaughptds preterabig that aaynlibresipresenidndhade i aESea1kOare that as the
protected along its Jength by at least ope structure, such gs a.duct wall or
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lie ata8 peintendharargaielow pressurised water-tight. This allows lower

performance requirements in the duct assembly in an embodiment of the

present invention. 20Preferably, the step of laying the duct assembly in the
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so that it is supported at least partially via this supporting material. This
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assembly comprises at least two and preferably three or more 5 ducts, this
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of the duct assembly and routed i'ndeéegndently. Ducts which accep '
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25 may be produced by an earlier step such as cutting and/or washing out the slot. The
material may in practice be a slurry or a composition that will set and it may also

optionally act as a binder.

A duct assembly for use in embodiments of the present invention preferably comprises at
30 least one duct for the subsequent installation of optical fibres, for example by the known
technique of fibre blowing. Although some fibre might be present in the duct assembly at
the time of laying, preferably fibre can be installed subsequent to laying. This might be



10 section to the duct assembly. Thus three or more ducts might be arranged
linearly, one duct being positioned between at least two other ducts. The

ducts do not have to have the same diameter and, in a second preferred
arrangement, a larger duct is arranged in a triangular formation with two

smaller ducts. A duct assembly having an %Iongate cross section in this way

can be installed in the slot with its larger dimension extending upwards 15in
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two, three or more ducts installed in a composite sleeve, the sleeve

comprising a tube of relatively inert plastics material such as polyethylene
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duct assembly. If there has been damage to one or more optical fibres within
a duct, it becomes a relatively simple matter to pull out the damaged fibre (if
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flbre from an existing fibre wm point. If on or mare ¢ ucts have .
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duct, install an access ¢ ber at the site and to repair the damagéd duct
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always necessary to use an access chamber for making repalrs however. It
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duct, repair and rebury it directly, again blowing in fresh 15fibre as necessary

fron‘flﬁs&hsﬁﬁf@ﬁﬁ?@ b‘ib?blﬁgbﬁfélﬁ%sa%lﬂﬁ m@rgyéqe)d with access chambers. These can

be used for example to give protected access to fibre blowing points for the installation of
fibre. They can also or alternatively be used to provide a protected space in which a duct
assembly can be bent through a corner. It is often not feasible to cut a curved slot in order
30 to accommodate a change in direction of the duct assembly. An access chamber can be
provided at a corner between two straight slots arranged at angles to one another. A duct
assembly installed along one slot can then be bent within the access chamber to meet the

direction of the other slot.



Thus embodiments of the invention have significant advantages, especially in
urban environments. They are particularly quick and simple both to deploy
and to repair while minimising long term physical and visual impact. 20
Installation of a duct assembly will now be described as an embodiment of
the present invention, by way of example dnly, with reference to the
accompanying figures in which: Figure 1 shows a cross section of a duct
assembly of a first type, according to an embodiment of the invention;
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schematic plan view of an access chamber for accommodating a bend in an
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one direction of not more than 20 mm and preferably about 13mm duct
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suitable for installation into slots cut into carriageways and pavements, while
retaining a degree of pliability for following changes in direction and
Thus embodiments of the invention have significant advantages, especially in urban

environments. They are particularly quick and simple both to deploy and to repair while
minimising long term physical and visual impact.

20

Installation of a duct assembly will now be described as an embodiment of the present
invention, by way of example only, with reference to the accompanying figures in which:
Figure 1 shows a cross section of a duct assembly of a first type, according to an
embodiment of the invention;

25  Figure 2 shows a cross section of a duct assembly of a second type, according to an
embodiment of the invention;

Figure 3 shows a vertical transverse cross section through a slot cut in a highway, having a
duct assembly as shown in Figure 1 installed;

Figure 4 shows a vertical longitudinal cross section through the slot of Figure 3;

30  Figure 5 shows a schematic plan view of an access chamber for accommodating a bend in
an installed duct assembly;

Figure 6 shows a schematic plan view of an access chamber for making a repair in an

installed duct assembly; and



15level. In more detail, each of the duct assemblies 100, 200 comprises three
ducts 105, 205 having low friction internal surfaces suitable for fibre blowing.
Ducts of this general type are known but the dimensions of the duct

assemblies 100, 200, and thus of the ducts 105, 20 205, are important in
embodiments of the invention. The duct assembly 100 of Figure 1 has three
similar ducts 105 arranged in line. Each of the ducts 105 is made of S
polyaffehehP e SR A HAEPIIN MR HiaP s D 8B IRACHHHT S @ Joint in
outen Gismieiedef asmbl.1 mm Each of these has the capacity to
25accommodate twelve blown optical fibres, thus providing thirty six fibres in
the assembly. The ducts are arranged in a double outer sheath 110, 125
havihghawldheminidrihprbteonssaeriet @@ oivitsdlener surface. The double
gouter sheath has: 1) a first sheath 110 of medium density polyethylene

(typically 0.926g/cc) whose 30 thickness is 1.1 mm 0 2 mm including the
aluRFRIN v igresTt barder; did aijeanblishBlsr8addonvss & AlyFthadugnt of the

polyiethyirmenfiygicallyihdaaies)swhove thicknraesseigidnbMmivt Qoentitin B The and
overall.dimensions.gf the duct assembly.100 as.sh in Figure 1 are; .. )

TS B 1o o AR aones Abad Yt Bk iy diggpnsion
= noMinallth® Gthegnsl The digot wksdmisly tO0Uas prdomtihahotassast 1Rzh 20mm,

1@/ mg%ﬂﬁg%ﬂa&?HHB%Q%@I@Q%&M“%N%Q%QH&H Rf IeQs@iRd in a slot which has

a relatively narrow width in the “W” direction while still accommodating a useful number
of optical fibres by stacking them in the “D” direction. The duct assemblies 100, 200 also
have a rugged construction, suitable for installation into slots cut into carriageways and
pavements, while retaining a degree of pliability for following changes in direction and

15 level.

In more detail, each of the duct assemblies 100, 200 comprises three ducts 105, 205
having low friction internal surfaces suitable for fibre blowing. Ducts of this general type
are known but the dimensions of the duct assemblies 100, 200, and thus of the ducts 105,

20 205, are important in embodiments of the invention.

The duct assembly 100 of Figure 1 has three similar ducts 105 arranged in line. Each of
the ducts 105 is made of polyethylene (“PE”) and has an inner diameter of 3.5 mm =+ 0.1
mm and an outer diameter of 5 mm + 0.1 mm. Each of these has the capacity to

25  accommodate twelve blown optical fibres, thus providing thirty six fibres in the assembly.

The ducts are arranged in a double outer sheath 110, 125 having an aluminium protection

barrier 130 on its inner surface. The double outer sheath has:

1) a first sheath 110 of medium density polyethylene (typically 0.926g/cc) whose
30  thickness is 1.1 mm # 0.2 mm including the aluminium waterproof barrier; and

i) a second sheath 125 of high density polyethylene (typically 0.945g/cc) whose

thickness is 1.0 mm + 0.2 mm.



The maximum pull force recommended for use in installing this duct
assembly type is 80 kg. In order to get access to the ducts 105, the second
sheath 125 can be cut with sheath 10cutters and a suitable ripcord 115 is
provided to open the first sheath 110. The duct assembly 200 of Figure 2 is
novel. It substitutes one of the 5 mm ducts'105 with a larger duct 205 and the
three ducts are arranged in a triangular formation. The larger duct 205 has
the SAnRYSHAtERBTOTS Al oA SsAHES SPHaTePoOMRTOs Hul A%S an inner
15 dizipateDpokGentihalyll pmane amn outeitiamatey Otk awan 0.1 mm.
Diff%e(!f}ﬁe‘%}getween zme éai er duct assembly 200 and the smaller one 100
ol

1
are as

lows: iY%nénlar er“duct 205 can accommodate ninety six blown

optical fibres; ii) the second sheath 125 has a thickness which is nominally

512 fHNg2Q HOBRIGYT (9 HzsNORBIALY thds SPMAHH 2B PIHIHILAS Jehd HHs in the
iv) width "W" = nominally 15.0 mm; v) nominal mass of 173 g/m; vi) the
minimuriissHen&alas ¥he "W direction is 225 mm; and vii) the maximum

pull force recommended is 120 kg. 25 The minimum bend radius in the "W"
direxfgg%li;, mentiorha above Minim rc'{1fbend radii Patlthe (ii}uc assemblli)?s 100

ximu ling, t
200 are generé]i)l)?se 0 ensure there 1S ho permanen?%ie

u ({I‘CG recommended 10r use 1n 1ns 1S UC%.aSSGI]f

ormation o

D

105k205inrhentdlgrg @castalkatichas e, dbeseassdmiblytisiitedhideant mikeheath

nstaliation of fBreaIp hedies 305, BORdeaniy fesspliians, The

30minimum bend radius in the "D" direction will

therefore usually be at least

as great as that

15

20

25

30

The duct assembly 200 of Figure 2 is novel. It substitutes one of the 5 mm ducts 105 with
a larger duct 205 and the three ducts are arranged in a triangular formation. The larger
duct 205 has the same material construction as the two smaller ones 105 but has an inner

diameter of 8 mm # 0.1 mm and an outer diameter of 10 mm + 0.1 mm.

Differences between the larger duct assembly 200 and the smaller one 100 are as follows:
1) the larger duct 205 can accommodate ninety six blown optical fibres;

ii) the second sheath 125 has a thickness which is nominally 1.2 mm;

iii) height “D” = nominally 19.2 mm with a maximum of 19.8 mm;

iv) width “W” = nominally 15.0 mm;

V) nominal mass of 173 g/m;

vi) the minimum bend radius in the “W” direction is 225 mm; and

vii)  the maximum pull force recommended is 120 kg.

The minimum bend radius in the “W” direction is mentioned above. Minimum bend radii
of the duct assemblies 100, 200 are generally set to ensure there is no permanent
deformation of a duct 105, 205 in handling or installation of the duct assembly since this
can make installation of fibres in the duct 105, 205 significantly less efficient. The
minimum bend radius in the “D” direction will therefore usually be at least as great as that

in the “W” direction.



in the "W" direction. 10 Either of the duct assemblies 100 and 200 may have
two or more ripcords to make opening of the sheaths 110, 125 easier. The
second sheath 125 in each of the duct assemblies 100, 200 is brightly
coloured, for 5example bright green, to assist working with it in the field. The
duct assemblies 100, 200 described abovEare compliant with the
requirements of IEC 60794-3-10, a current international standard for outdoor

cab%g“ﬁ‘i\/ﬂﬁgt@ fﬁ?ﬁh)ﬁ‘%sﬁ@&lﬁ%saﬂgﬂ ORI ARy &i?é%ttﬂﬁrl%rd%%cgf’cords to make
telecpenimusicatioeaables (produsied by the 10International Electrotechnical
Commission in conjunction with the British Standards Institute). The duct
assemblies 100, 200 provide airtight protection to any fibre carried in the or
eachiduscaobsikE8 IR practick, ahibdsieghieseathlgs dA). 0N of bagkshalcofdined, for

SUugligsd 'Bﬁ? 5%5%:9}’% aS56MBlIER 00N 200 uANEeI Particular by the

sheaths 110 the waterproof barrier 130 and the wall(s) of the duct or

ducts 105, 205 Importantly, this allows ducting 105, 205 to be used which is
lessrihwadupressuiisies wateoighiscfibad E&}oﬂ&ﬁlﬂﬁr&f)ﬂ[ﬁﬁaﬂ@ﬁiﬂf fikeretjictenalls 6t IEC
adi 8%992% t{gnsverse to the line .of t e ngtr%s mbly 100, 2%(?e|s less than

pressunised watertight o' Iﬁerfgrt}f)ﬁ]él to’ |gﬁlre %A me 088 e Staffing'a Gudpmily

assepablyciio) R0dunt arckdriegdwagdomothbreiindavelisdtisedablec(itingad by the
103|0t1§{%9n9éé!ﬁ'39 AR M EBREGiteRR 17 T REaHI NS BIO UG dards

the bearing surface 305. Preferably the slot is from 13 mm to 20mm wide as
thislRstistis vely easy to create and accommodates duct assemblies of 25
reasonable capacities while remalnlng easy to reinstate effectively and

relativel unobtr |veI T an be don usm a. known floor saw. ath hit
< AR R TBRES 100 2RI R L BERR PP By dpiorch
the @h@t 300 b%owrthmsurréade@@mmawbé B}etaatmmﬁget@f@l@@r@fwmmsem the

15COMROSIHON ARG YRS %Ongrxﬁﬁfﬁ%th‘f&lﬁf%?etﬂé Qﬁégéﬁstﬁ‘ﬁ)bf’ﬁ"ﬁ%%{é}ﬁ?o%mer
Preferably the slot extends into unbound material

130 and the wall(s) of the duct or ducts 105, 205. Importantly, this allows ducting 105,
205 to be used which is less than pressurised watertight. That is, the performance of the
duct walls in a direction transverse to the line of the duct assembly 100, 200 is less than
pressurised watertight.

20
Referring to Figure 3, a method of installing a duct assembly 100, 200 in a carriageway or
other surface is based on cutting a slot 300 having a width of from more than 12 mm
through to 30 mm through the bearing surface 305. Preferably the slot is from 13 mm to
20mm wide as this is relatively easy to create and accommodates duct assemblies of

25 reasonable capacities while remaining easy to reinstate effectively and relatively
unobtrusively. This can be done using a known floor saw although it is likely to be done
in more than one pass, each of 50 mm deep. The depth of the slot 300 below the surface
305 will be set according to factors such as the composition and type of infrastructure
present below the bearing surface 305. Preferably the slot extends into unbound material

30  below any bound structural surface layer (for example below tarmac or concrete). In the
roadway as shown, a base layer 320 is laid onto a sub-base 325. A binder course 315 sits

on the base layer 320 and a bound wearing layer 310 tops the roadway and provides the

bearing surface 305.



30 below any bound structural surface layer (for example below tarmac or
concrete). In the roadway as shown, a base layer 320 is laid onto a sub-base
325. A binder course 315 sits on the base layer 320 and a bound wearing

layer 310 tops the roadway and provides the bearing surface 305. 11 The cut
slot 300 is flushed with water to clean it ol and a layer of support material

335, for instance a fine granular material such as sand, can optionally be

used to provide a bed along the bottom of the slot 300. In practice, the step of
washisgauldheosled flasheftenblaareaclonsa sluridvhigfeisopeifgottymaterial 335,
adeguate as the.support material. Alternatively, a support material, can be.
e T gL e 0 B AR TR LB A e o bed
anyadthg tisubeitter sulibeariee3 he buppotitendteiepmbay alboaotatha dhonder. often
Thel&%tmgmw@%a@% iscleua{emiigiadhs siet %ngmgﬁmmﬁngmatively, a

support material 335 and further loose material added to backfill to a depth of

10 MRPEB VR sritha addedebiymight BOE: FrETctads B KOOPoBI 78 that
therval eask pattiediyrsiipporéedtdyatie. STRPQlippoateiiatdd mAy SINoionixtureinder.
such,as "Instarmac Fl int" with water is then red inta the slot to a .
ol o T o e DB e LB S0 A R e
bringpthenfinfstibel It imtiterisl otddod teveiowith the: rdadhval/ SurfaneaBo&:. the duct

1INSTMAGHIBYWBAINT %2 RRIUEHH MR INSHY A% F1PIAP IBa(Pltilll (s)'&ﬂzﬁggﬁéd by the

option to use a binder layer above or around the duct assembly 100 ‘
ThisthRgHt BT eldamPie AT pr s BI kb S aRy dierPYHinaithayater is then
aggpegRteinmedtere, ot ool @pEhusi vl yneh FrasiahArathayRt@h&aswh and/iest bitumen
cement might also be added, Granules in the hinder layer protrude into the
ST MeEG o P e S i B G rortee 305
Agdilnsimpradtlowpmaiteriapandsin gfithe lntingrediorupddiing out the slot can
1gerovide the binder layer. It is also an option to use a heat sink material
between the duct assembly 100, 200 and any hot materials such as the hot '
bituthEn EXRIHAPIES WF SURiABRE Hest sharreatioansiastist2stimbivel Bt 200. This
limitachko isafd ckakapie glpsidicarmswRoly nmmticoandtplastias, matesials.gardPien, but

an elasticaled lam rod Refefring (0 RO S b W21 0S NEEPSRIEL addea
the routé to be s‘ﬁpp reed by a duc

Granules in the binder layer protrude into the sides of the slot 300 and lock with the sides

9]

20  and with other granules. Again, in practice, material arising in cutting and/or washing out

the slot can provide the binder layer.

It is also an option to use a heat sink material between the duct assembly 100, 200 and any
hot materials such as the hot bitumen. Examples of suitable heat sink materials include
25  but are not limited to sand, Grano dust, foams, polymeric and plastics materials, and/or an

elasticated foam rod.

Referring to Figure 4, it will often be the case that the route to be supported by a duct
assembly installation is not consistently straight in either the vertical plane or the
30  horizontal plane. Figure 4 shows a relatively gentle change in direction in the vertical
plane occasioned for example by a slope in the road surface 305. Relatively sharp
changes in direction can be accommodated using access chambers as further described

below. However, gentler changes in direction in either the vertical plane or the horizontal



assembly installation is not consistently straight in either the vertical plane or

the 30 horizontal plane. Figure 4 shows a relatively gentle change in direction

in the vertical plane occasioned for example by a slope in the road surface

305. Relatively sharp changes in direction can be accommodated using

access chambers as further described beldw. However, gentler changes in
direction in either the vertical plane or the horizontal 12 plane can be
accBifthodatds ByeaRmRArdtion PR stetiabeiaty thatadtemdsthe degree of
flexiilityinfieseery i eneluct assandnibes d0Qp@00. An advantage of the water
barrier 130 being metal material used in the duct assemblies 5 100, 200 on

the inner surface of the first sheath 110 is its ability to give the duct
assémbliesnt@e, 20beshaloe rawieroHj0 \Wheg et ahalsseiishyd 100h2@@isissemblies
Jnstagd fiQ,sand ﬁinté}esteemeftﬁes}ﬁw%aﬁ&mbﬁ mgsmﬁtqurgwe the duct

mechanically. Once it has been pushed down along a change in"direction
suchSsRSHgH RO FRYURaEE SRmgBed WhsharbShassprihe, lﬁ%a%s)?elem%ﬁ%ed onto
resubtamtashepﬁ)md tiussistesapict ninsiahsA& Abangeshatsestioorust ok been
cours mto ccount the mlnlmumt bend rﬁldlus of the d%ct asszemb}/& @ .
200p er regar |n§ perma lfdie formation oflfh dutt Walls'as mentionea ™
abolvefl@mttvé phimdmurnbetadh thd igsulta iepopticdivfily esscartobastubjected
jgvhen installed in the duct assembly 100, 200. This may vary from duct to
duct 105, 205 15 and from fibre to fibre but the minimum bend radii described
abo%al'%ﬁeéi%@%ﬁ%ﬂ%‘ﬁ’@é%ﬁd&‘&ﬁ?g@@éﬁiﬁ&&ﬁﬂéﬁ@%ﬁ?ﬁé%%ﬁﬁ% tgfus of the
welhabtoyeest@ndaud) fmmesﬂlﬁrnegadhﬁ@nwmmmw&ﬂm@eﬁml%ﬁferéir@gdo walls as

Figures 5 a an acgcess. chamb 00 has seve r uses mbod|me t
61% tione a Ove_or the m1 mum Il ﬁ l[l) tt 6] t1ca an be S S|ected
of 20 the present inven fon. 1 prOV| exibili yan ac eSSIbI atintefva

alonghthe rsatiedoinatsioig0s-€hambeks JBD @mbmmsmmmtwategw 105, 205
1POSHANGAORGHING IS, ANALARRE HFRIPHHHNIBL AREASEH IR 1E Jﬁ’é{tﬁs?e?nbhes

well as for splicing fibres or blowing them into duct assemblies 100, 200
Chatrfisstgdn %@B’é‘“ﬁ%@cf’fo‘ihéd%‘?ﬂﬁﬁﬁdﬁﬁﬁ@eﬁré‘?ﬂiﬁega}ﬂdérﬂéﬂ%w“ if not all
suppsiaddRatiasdustassembly 100, 200, either at the time of installation of

the 25duct assembly 100, 200 or at a later date, and/or connection from a
network supported by the duct assembly 100, 200 to another network such

as dtefpstnglding gvetwddadXe cesseotrariberseoSthiditypevard known dorbodiments of

2EXPIG QL HRR LRHBINIRG RARIES fféﬂ%ﬁlﬂﬁhql@ggc&@ )5115%1'5‘?%?80%&“&%1%%% route

detail is therefore given herein. A chamber is made in 30 sections which can

be StaerEY BNe QBWQGEHQQR%P e rfpiallpd A PRHR P AE Provined g fpree and can
jungiionhieiveemaie SacHan aeddne aexbkiila nstalicchasnies: 816@l8dshem into

cug, abottom,seclip e shamber s netaledand.a duct cosembiuisiad o
into no ches In the upper edge o e om section. The next secti
accessvoHamperrisdtheribaidhamssembly 100, 200, either at the time of installation of the

25  duct assembly 100, 200 or at a later date, and/or connection from a network supported by

the duct assembly 100, 200 to another network such as an in-building network.

Access chambers of this type are known for example for use in jointing cables in the field
and only limited constructional detail is therefore given herein. A chamber is made in
30  sections which can be stacked one above the other. Entry and exit points are provided at
the junction between one section and the next. To install a chamber, a hole is dug, a
bottom section of the chamber is installed and a duct assembly is laid into notches in the

upper edge of the bottom section. The next section of the access chamber is then laid on



13 top, having notches in its lower edge which can be brought into
registration with the notches in the upper edge of the bottom section. The
notches together provide entry and exit points in the finished chamber
Intervening annular sections can be added which allow different
configurations of entry and exit points. Once the chamber is installed,
5material is backfilled against the chamber walls. Optical fibre in
emBbORiEIARE SRS HIBSENINGESHSH BRIPBEBRRPIRLSY Mgt iseisiration with the
distaneacofifonexppiplelabotiipavenhuadied. Mak s dhtisaerasSehatelaisy and
500 WI|| usuall led at least at this maX|mum interval along a slqt. t
M QR et e R R B o ST
distaheegliffase cheerdeestibes teClanigqueasd sz mtémal@mtvaﬁgeclmrmoa cestalled,
Jibre,camheHowRiinioa Auckassamily saithat it is continuous over
distances considerably greater than 700 m. For example, 1400 m of fibre can
be blown in from one 15 fibre blowing point in two operations, one in each
direg@aeaalﬁmg aaséﬁtb@wmeﬁt@msfm;e plewing peiitiolr vithee, 8 @reates leagth &fer a
fibr 21 m) can lown in without a fibre joint b blowm o}
Iena |rl1}/ Gt o%e |br)éa%3v|%g ltl)t0|sr?tv 6 tEluennreeg}t nfﬁé'lﬁ ret}éogllllng he remaer{sn§80 will
fibr@mﬂﬂ@mﬁgﬂt@@a}wa@uﬁmn@mmmmMwmgcpmrawdsﬁhm bRgving
1d?e 5iRG GIQUER RA DAY CRRSITMSHRR A A5RES gaam RE 300 Bhiques
itionally be installed to accommodate a bend 505 in a duct assembly 100
bet%éﬁ%%ﬁ%‘e@i%ﬁ% of slot 300 set at angles to one another. This
construction is relatively easy to install since the duct assembly 100 itself has
minlmum be fnéj radlubs .?descrtlbe att')ove Reft rEmt to F{?]ure 6 dist
relativBly Sded L5 SEhEe ot AEdtl HAITTHIS Y SOHY L SISPATEE e distances
repawlﬁqrﬂbév@reatmothdlaﬁ%e td'er dyasnplsséfblym i Sibyethenditebbfwinen from one
11amRGe G0%MANCRE HIRIE ook RATRIR ARAIRUR LRI N0l Nom the

distance to a damage site 605 can be measured using the known tech nique

of opfiRaAnERRitohiA e flettdifilr)etd ¢ G Ry AbHy Bherb PmbRVSfiyithout a
optigialdipies spmiained indhehdictieasgembly KGR INASHeif0D ithe next then

known E %cess chamher 500 %zim be installed th%re Regalr to the i,l
Ic (J)l € remain, l’l(ﬁJ re 1’1 {lg f ain, to t ons the rng pomt
the Sit8'80% & cartied new opt al fibtes Can own roug

the mrekidibpre blowing point in an access box 500 along the slot 300.

20
Referring to Figure 5, in a novel construction, an access chamber 500 may additionally be
installed to accommodate a bend 505 in a duct assembly 100 between two sections of slot
300 set at angles to one another. This construction is relatively easy to install since the
duct assembly 100 itself has a minimum bend radius as described above.

25
Referring to Figure 6, relatively close spacing of access chambers 500 along a slot also
facilitates repairs. In the event of damage to a duct assembly, firstly the site of the damage
605 may be visible, for example if a road is up for repair. If not, the distance to a damage
site 605 can be measured using the known technique of optical time domain reflectometry

30 (“OTDR”) along one or more of the optical fibres contained in the duct assembly 100.
Once the site 605 is known, an access chamber 500 can be installed there. Repair to the
duct at the site 605 is carried out and new optical fibres can be blown through from the

next fibre blowing point in an access box 500 along the slot 300.



14 Alternatively, where preferred, rather than installing an access chamber at
the damage site, the duct can simply be repaired there, the slot and surface
effectively reinstated and again the whole section of fibre passing through the
repaired section may be replaced from an 5 existing fibre blowing point along
the slot. That is, a hole is made so far as fecessary at the site of a damaged
piece of duct assembly, the damage is repaired to create a repaired section

of duct assembly and the repaired section is directly re-buried by backfilling
andOespactigNvAsRaGeRsSAIY, tadieinsiate daisyHiaceeihiseiieetivaly damage site,
confinues the slot in which the, duct agsembly was oriainally Installed, 49 .14 again
Referring {o&ll—llgurg 7.0 apflur?ﬁer USe Of an access chamber 580, one can be ©
usethtorvhiotometiod atef disphiceieg thoswle O Ocforijolmingofibras baméetidey drom an

Sluct gssemily. 19y ihoissmiahb ke drr Jfastancs 10 RIYIAR MAIARCRINM@necessary at

network supported by the duct assembly 100, to provide a connection to an
exishRgifethdramiets Ricsmhitiaatesam el e nga18can GeRar Kbifstrtvighrepaired

techeitide Qe apREabIiatadaRNePcESeetin of the douie.Juae&xarpplefiRig and
existing network might have been installed using.an optical cable 710 buried, .
i o R 15 Tk AR 790 A e CHCE ok SLrG 0 HOUGBieR T st i
conwbatichdétwveswnfibhewof ahgivhlbt iasedmibly 100 and the optical cable

107 10. It will be usual to leave a slight excess length 705 of duct assembly in
the access chamber 500 when using a 20splice enclosure 700 to allow for

late RESHHRE RIS TelbAUEREhETH Heth eSS SRR 0sarsscrpde used to

themselampaie Knewc and atdhereforg Juithe ridescelbasdnereinidnatiémbly 100.
abo¥gfsduct asg.éartpblies are describeéj WhLCh cgm rise two lgr G’loretgéj%ts tge duct

accommoo }{te op ol HBTRS aRarS? HibFe bundies EMbodiments e pr%stent

invertionbR6dAN. dispheidpplicabiecbrerte threkxisioglpatwerkuet amdchisnmedate a
15be %L%M@%ﬁ&ﬁ% S6HQRon technique more appropriate to another section of the route.

For example, an existing network might have been installed using an optical cable 710
buried in a housing 715 in a trench 720 and the splice enclosure 700 houses a connection
between fibres of the duct assembly 100 and the optical cable 710. It will be usual to
leave a slight excess length 705 of duct assembly in the access chamber 500 when using a
20  splice enclosure 700 to allow for later connections and reconnections to be made. (Splice

enclosures 700 themselves are known and not therefore further described herein.)

In the above, duct assemblies are described which comprise two or more ducts to
accommodate optical fibres and/or fibre bundles. Embodiments of the present invention
25 can also be applicable where there is only one duct and this may be of circular cross

section.

30



15 CLAIMS: 1. A method of burying an optical communications duct

assembly below a surface, the cross section of the duct assembly having two
outer dimensions in orthogonal 5 directions, at least one of said dimensions
being no more than 20 mm, which method comprises the steps of: i)cutting a

slot into the surface, the slot having a widif in the range from more than 12

mm up to and including 30 mm, which is greater than a smaller one of said

two Mfons; 10ii)laying the duct assembly in the slot such that it is

supported by the bottom of the slot; and iii)backfilling the slot. 2. A

metfiod acearding (oG, 1 whereln e siot hag avigh In(e aRge 1O, ace
13 15 mm'to 20 mm. 3. A method accor INg 1o either one of the Brece ing ’
claiths wiveseinctiver vaititthofdime siotisbét bagng wm gréatealiniraniensniall@thogonal
one o sailiwe ensionss A0 dih-MEhodALEA NG LORY ANGR! Bich method

preceding claims wherein the slot has a depth below the surface in the range
fronSOrB GRS Y8R fm 5. A method according to any one of the preceding
claims wheiginghesidito ohdharsled, ishlegstthanng lavgemadnehefrsaid e more than

dimensions. 25 6. A.method g¢cording, to.any one of the preceding claims .
el e il e A0 oo e R B R o S oo
matériginaed;the depth of the slot is greater than the thickness of the bound

1dayenof mafgralhe RPHAEB1HHE AIOLBERSHAIRYIHGH I PARAMA MAEHGh of the

slot; and

iii) backfilling the slot.

2. A method according to Claim 1 wherein the slot has a width in the range from 13

15 mm to 20 mm.

3. A method according to either one of the preceding claims wherein the width of the

slot is at least 4 mm greater than a smaller one of said two dimensions.

20 4. A method according to any one of the preceding claims wherein the slot has a

depth below the surface in the range from 150 mm to 400 mm.

5. A method according to any one of the preceding claims wherein the width of the
slot is less than a larger one of said two dimensions.

25

6. A method according to any one of the preceding claims wherein the surface is a
bearing surface, provided by a bound layer of material, and the depth of the slot is greater
than the thickness of the bound layer of material, the bottom of the slot being provided in
unbound material.

30



16 7. A method according to any one of the preceding claims wherein the

duct assembly is airtight at ambient pressures. 8. A method according to any
one of the preceding claims wherein the step of laying 5 the duct assembly in

the slot comprises laying the duct assembly into or onto a supporting material

at the bottom of the slot, the duct assembh? being thus supported at least
partially via the supporting material. 9. A method according to Claim 8

whekein the %Bﬁfﬁﬁ?@%%ﬂ&l‘%éﬁ‘f‘pﬁ’fs@ Brasyiheiirihersin tipdygt assembly
methoitageordingitatGlaimBswherein the supporting material is selected from
one or more of: sand, Grano dust, foams, polymeric and plastics materials,
and/or an elasticated foam rod. 15 11. A duct assembly buried using a

method actondihgltecemyling e chthenprefdbdiprgacidiras)dines adseebiye step of laying
5com95'auag AR NGt é%mé@ﬁ?i@@@ @I&agg%%ﬁlprﬁ&%m@&y%gemng

burial of the assembly below a surface duct assembly according to
ClafeiahpghsiRaienridhesdetid dpahassrieblidsdrsniyiis wppiedet PgSApamaHy
ductassembpoancordirgdo Claim 11 or 12, the cross section of the duct
assembly having two dimensions in mutually orthogonal directions, wherein

neither one 25 of the two dimensions measures more than 20 mm 17
9. A method according to Claim 8 wherein the supporting material comprises a

10 granular material.

10. A method according to Claim 8 wherein the supporting material is selected from
one or more of: sand, Grano dust, foams, polymeric and plastics materials, and/or an

elasticated foam rod.

15
11. A duct assembly buried using a method according to any one of the preceding
claims, the assembly comprising at least one duct for the installation of optical fibres
subsequent to burial of the assembly below a surface.

20 12. A duct assembly according to Claim 11 wherein the cross section of the duct

assembly is elongate.

13. A duct assembly according to Claim 11 or 12, the cross section of the duct
assembly having two dimensions in mutually orthogonal directions, wherein neither one

25 of the two dimensions measures more than 20 mm.



14.A duct assembly according to any one of Claims 11 to 13 wherein the duct
assembly comprises at least three ducts arranged linearly in the plane of the
cross section of the duct assembly, one duct being positioned between at
least two other ducts. 515.A duct assembly according to any one of Claims
11 to 13 wherein the duct assembly compkises at least three ducts arranged
in a triangular formation in the plane of the cross section. 16. A duct

assémbly Actbrtiyetd R adrrA8INGHEral £L15rgbrdaiis drignbdaithitnge duct
10smaliebiductaprisheatiangthae iareaadiomgdd/lits flicinadsgimnbly ACEO tliRg d&tion

any of Claims 11 t0.16 pro itgs d .with at least.one access chamber tq give
aCC(%?StSh Oglg%%srsleé%ﬁgfh é)ﬁ%: Olflc iag%né SpSOeSrlHBR/C between a??eascfr}wo ot%er %L%ts.

5 15 A duct assembly according to any one of Claims 11 to 13 wherein the duct
assembly comprises at least three ducts arranged in a triangular formation in the plane of

the cross section.

16. A duct assembly according to Claim 15, wherein a larger duct is arranged with two

10 smaller ducts in the triangular formation.

17. A duct assembly according to any of Claims 11 to 16 provided with at least one

access chamber to give access to a buried length of duct assembly.



