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COMVUNI CATI ONS DUCTI NG SYSTEM AND METHOD OF LAYI NG
SAME The present invention relates to a comuni cati ons

waelewbissgscyst em and to a nethod of | ayi ng sanePCTE8e@s5/050191

are various known nethods for |aying comruni cations

cabl es of different types underground. For exanpl e,

mechani cal diggers or cable-laying ploughs are known

whi ch cut an open trench into which a E or_duct for
CONNUNHAESONS PHCT TAKRHSYREREM v g M EEMP@QE&AYING SAME

| ater be installed in the duct. However, the trench is
relatively wide, usually 300nm or nore, which nakes
reinstatenent difficult and the operation overall is

TR pidsvial Mvenihl itlatdsi t0Ba COMGLINIcAGoRNAUEAR s§8kdEeand to a method of
significant disruption. Afterwards, the reinstated

layBeRMes clearly visible and in nany situations can

| ook unsightly and can wear at a different rate to the
original surface, which itself can cause significant
Phablessaribis kisowininegede rfad layinposahilgichtionseiabks atf edifferent types
the surface to | ook as it |d bef ore tﬂe tre ch was

bRHereroRn G aberrframpler e shaier dhaess of bleredne plag §$ g known which

&thnC@ﬂenC@éerlhﬁ)a%hQHSa gﬁ@lcﬁ" duldt @orataﬁ‘?@ rQWeand 8 %Hi QM¥n buried.

['ayi ng channel or sl ot en wor k I n“sand, gravel
€ableh cor lags pleahstallddSHITd 694! dﬂswd:\@s ethe drench fsi Ipl;utlpdssmde usually

g unit which carries.o the f.oll owin eries
S of ey el Fafeh geiR st JiBiing h g coverall i
RllatAeBt cdsily OtifnB Q:oﬁﬁﬁﬁﬁ?'anblsdaﬁ Gadse ayhiRdaf AGEpdiAt Afterwards, the
al so holds the sidewal's fromcaving in holding the

rrinstasediprehdp clgady visiblaavbimsmany sithapels ¢an lopleuehghibyednd can wear
tg%qggt% etng}gatet) th ﬁ)glg%nﬁ sqriéa)glen o ]IQ taeQF cgphh&ﬂ?ee%;igrtlific%nt problems. It is

potzRserafly pbglﬁlaw Rfhsefadhe ehrfaRdo 1dvk HRiicdio dafketherredetCivas cut.
are described as inportant as the narrowness of the

channel is said to reduce the risk of buckling of the

ﬁ}sc &Etl%@tﬁ 5871861 ddfsccﬁoseé gqﬁ@tﬁo? el 1&‘9‘1{1? %Rﬂ&ltcohﬁglgﬁﬁagirohp ehble into a

the cutting w or cut g the
odreowehd daflobdayed channtlhe sice syieatworking iiasaidegraoél, ¢drth or asphalt.
m crocabl e used. As clained, the laying channel is
said to have a width "adapted to the dianeter of

U@@?’Tls%@:]?gﬁsl%.i&es a 'ﬁ{lﬁt@plﬁlﬁosﬁllﬁlg\% iqflié Wi @RE& &t (e 8MaRking 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

e 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
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
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the range of dianmeters of mcrocable is 2.0 mmto 10.0
mm The depth of the |aying channel is described in

wWQBB8/P468L as being from4 cm (40 nm) to 15 cnPCIEB209P50191

with an optimumdepth of 7 cm (70 mm). The opti cal

comuni cations cable l|aid acco%ding to the disclosure

of US6371691 is thus of small dianmeter and | aid cl ose

to the surface of the ground. Although convenient to

wfgpféﬁblle coMpanealaneh tg«? eige 9§ chyws! pidhe s heinHpde 12.0 mm while
S EW B deh BPHGBRINC N OREAR .6 Arfamage and a
ir ex repair process and equi prent are

descrlbed installing spare lengths of fibre for

oi nting, which enable a bridge to be de acro
E%%ﬁa@ of 851 'gwingch el isdpseriasg i Q0365 7161 has biee Trom 4 cm (40 mm)

FOMTUR LR h R vl an (gﬁn%sragﬁ Bt ¥ 8m (7b nithf20 1 equi res
careful and exactl laying of the cable to maintain a
consistent line with no sudden bends. Sophisticated
in pparatus..i s reguir angd des ribed for '
56 b BAREEhR g™ et Cirs SR i Do v LN 71691 s thus
bNYAA idQinetdrnBidelal S cIBEOW dﬁdsu@faa@bh% gﬁoul@&r W1BSuR convenient to
opti cal communi cations duct assenbly bel ow a surface,

nivallgpowsrederith piavions pprs tneh n@élscéhbwh sl iginevigably vulnerable to

alflr}lae le. a%'dr%et” 1ri o0 l(ra]x ol tal}o 8cne%ls atd & euCt Lo St g«gscmgedS installing spare
one of" sali renstondhél ho morel thad 2 ch

¥ag e df ebfEot mlﬂgh thdhee;aﬁblefa bridge Gdibé hidge acidbHd darhidged region of
the surface, the slot having a width in the range from

thscablersans 102remﬁqzﬁpcqr@mawaaﬁlq1@|aaaxer¢gm@e Fitg- It indso regpiitgg careful and
s&mloY ¢ e SuC [ t

%&% 19%%1{/@% oret e%lﬂg t!a H«% (I(i)l{lt % n&é‘%@%ht htnie O?fltﬂ n(& &@8den bends.

Sd)ph)lstimataldﬂa}hﬂlg agpatdnes is |r<ﬁIu.11‘eEPlaﬁ(ﬂ desatibgd foin ﬁnsrpnﬂpoﬂ:

further conprises the step of reinstating the surface

as this can inprove aspects such as appearance and

W@@Jr@fﬁrk;l fol dhe FROSISRBSES ﬁlerﬁgﬁn@lﬂ%ﬁtlmttﬁe&% OV1|d(§/d a method of

opti cal” comruni cations cabl'e and duct assenb
mryb}gtanamltwdmmummmtuoom duat ahﬂembil)sbdowgrsurfa% the cross section of the

ener al | 0 .desc conmuni.cat Lons ne whi ch :

Pﬁsé’gl%%éavc}Pg ?é’“ES’b?iFB%}Sl?“IS B &&tho %&F&l AEFCUgRs il degshgne of said
@mn%nmlﬁg hib BioRs tHaf L8 rn@fnC@hfch @ekthdu @nth#iks thd sRPE bf:i S
a tube of substantlaII¥ id cross section. Opti cal
Di br esuttnghtslot into the surface, the slot having a width in the range from more than
12 mm up to and including 30 mm;
i) laying the duct assembly in the slot such that it is at least partially supported by the
bottom of the slot; and

1i1) backfilling the slot.

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

improve aspects such as appearance and wearability.

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.
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be present in a duct for instance individually, in a
bundle or in a mnicable or mcrocable. A duct is

W@ b@oaeto8s i sed in that optical fibres can be i|PGl/&BR@®d/050191

in it subsequent to nmanufacture and indeed often
subsequent to installation of ghe duct, as long as
there is spare capacity in the duct. Thls i s enabl ed

by the substantially rigid cross section which

ﬁr gustdiss charagierdsed it shahontigak KibTasi pre (b§) ingtafedhen it subsequent to

{n'élgﬁf%thf‘edandb‘m%é?& Eﬁﬂ% ue%P'EG’ﬁﬂs fi3tia ﬁ% RS Gu NG ﬁ%ﬂgtas there is
fise Purt onponen s such as an oute

qhi&atzfpacffﬁm heakient Thisveahdbdsd by dietsubgphtiallyaigid cross section which

GO oS SRS B eSS Ebin RSN Sy

RAFAGRITENS ) Spsﬂe ByriiE LoASSRARI sthch s LNSHA! dnestn N
a slot "ready t aving tor exanple optical
fibres already |n place in one or nore ducts of the
senbl and to.arra ments in which fibre can be
FREBERim RaGort 8t oI SO p e 610
terms "duct" and "duct assenbly" are used herein to

enconpass both arrangenents, unless the context
Emddiacats oftthepwisset. mmntwwﬁb edevanb botyrip @érdngmnmmn\yhlch a duct

the esen vent P} [.§ ol not essent
293¢ 1€mp y s ﬁns‘i eg I a 3% o(% rea ya%gset laving {cp]r ex%impréa a tlgarrl]lgftlbgf:s already in

plia@e ﬁU@ﬁe asmerdlyetd @f tlfef'a%sdi’lhblpoﬁﬁl t@farfaﬁgétﬁérﬁg ikvhich fibres can be
avoi di ng buckling of the duct assenbly. IS _not even .,
wstaded redrospechively hior sxymplisdy Rlowingt nl hjrt@ame rduehzapdt idact assembly

%%Hséﬁ‘ﬂéré’iﬂttﬁ %n&&nﬁ?%ﬁéb&ﬂ afthn ef%elilfengsu Ghie&SHE E!Pﬁté!xt%&l&ﬁeé Hfierwise.
u ca ave an

ct assenb ongat e cross sect
havi ng a snaller di mension in one direction than
and_can therefore be inserted into a sl ot

t . .
i E%F%W&nh%ﬁ 7 gkgRq RIS FRTRH FhinakY &t ease%%l'éﬁat the width
Bﬂ%e% o@ﬁs ad};gt%d% o RRLY%iIRDF U Rt Qs%el‘ﬂb%qoﬁﬁnlgﬁpgi‘p%se of reducing or

nsion. Thi's arrangenent al
m‘pndloglbutklmge@ the dbet assambled 1 s noh evetuesserss drb the slot has a width
since, in use,.the fibres can be,effectiv
PR o g, PR R O SR TP IAF st TR fet assembly
&drohaver 85 S1on8stk 1 @ss sHatsn, LRI 8tshafbr Hhgerslont ind@RS direction than
not limt the capacity of the duct assenb y.

ardleati anshean therefane bp inssded intme slet i ﬁUC@e‘hWé’ﬂIa thay itp egpall¢redimension
eft?t?c%sea)éﬁ sg Itl?egSIStUt'i’lllengota h%%lk ? g S t%?s Sm. heU% Blrrﬁé)nrswn This
e a escrl

ques, “for exanp

H3ahbehEnt a‘l\lmcihora%@&fdl If¥bre>a0 bb @ adide dul eHealuy't sd@nblftsatde, in use, the
at the bottomof the slot, even during a subseguent

BhEr R Pe ﬁ@feﬁW@kye%tgckeW@ H&lenglﬁ@naql seial e upwaih dipgrion of the slot
?rﬁéé’\%%g lﬁ 'gﬁusﬁg%ﬁtg{aﬁghgﬁﬁg g@ész g E:lﬁilb Qg@%itg 3¢ th-gﬁlll%t assembly.
ease of preparation and

Embodiments of the present 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
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 significantly greater than the smaller

dimension of the duct assembly, for example at least 4 or 5 mm greater and potentially
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use overall in laying a duct assenbly and the ease of
adequat e reinstatenent of the surface. Based on these

W@eiopo#868¢ it can for exanpl e be significant!| yPQr/eae@s/050191

than the small er dinension of the duct assenbly, for

exanple at least 4 or 5 mmgreater and potentiallyeven
double or nore. In preferred enbodi nents, the w dth of

the slot lies in the range from13 mmto 20 nmas this

peenr dquile giemgree gBY Preferied rgphadémnenindthe avidiheofy the skt dicedn the range
%&%npﬁ' IBmH tﬂﬁtig ¥elatj13\;e%t ga[sg% ¥0ns'tfﬂlc@atféluccaﬂl e reinstated without
assenply having an el ongate tross section, neither one

bding wosighittyensi ons in nutual |y orthogonal directions

measures nore than 20 mm This has two advantages. It

reduces the risk of interfering with other

Pfé%ér%lk,aﬁd %néuc‘éiai%é%n@ tHaGRle &P h&a&ﬂo%%&iﬁﬁl Geitl¥r €ne of two
often heeded in |ocations ﬁhere other utilities are
dinswsions irmimuad]ly suthhgasl deectidnginhesurgs moked thah 20 mm. This has two

reduces t ri sk of accidental. dama tg the ct ) )
bRy 10 fudsthed s 6o eieBaN whebnrelions e optical
SorhRNAREL SHs BN OBl DAV trRBisd MRKESBNS aNGRE othedl Blitles are also
Sui t abl e cross sectional shapes of duct assenblies for

nsellpdy sealbasinens huddiogs.t Halsorredunss thernskrafiagaidonth] dageage to the duct
selegfed based on &r{teri% sugh as tpﬁ nunber and size. .
ayergbly,in flsesince q diler asse ly” which H;el as a larger ?1men31[on inevitably
0 ucts to be accommodat ed. ual Ty CcroSs”sectiona

shaR@eslatensiagered suitable will be based on a circle
or square since this maxi m ses capacity but the shapes
wi Il not necessarily show symmetry about one or either

9&1&1%513%#6%% ’f&hl}ﬁfal %[1% Qe F&lﬁkt giséﬁlgééqplz }l?ﬁgg éﬂl iments of the present

I'nclude are no imted to Wi ng shape
inypeson @ubbe selbotad diaskd o cargalsach e gieahumberumegpiad ¢f ducts to be

rectangul ar;_ and parall el.ogram Dependi ng on the .
%Cﬁeeiqueteﬁat UF‘@?léffoP??_eS%H?l?aééEaQ?élW‘\aﬁ;ﬁeg PuttRle gyjtlbe based on a
éﬁ?@l@@pls&[udr'@ shRe BRis i Bfles ERRcR Bt 'ﬂﬁysl%a?%’é Gal hyt H@c}égsarily show

a depth below the surface in the range om 150 mm
h@amefmy alpox onb by citles ©f thramut®slly nrthoghndleditdetipms grlemght include but

th : h b f dtob t d t d

O EHIERE e 3ICHiGE shibéavhes o B amop B ARy r (G or uncqua
fRphb@st; andbhialtBeraghal | over depth of the laying

channel described in US6371691. The greater depth of

enbodi ments of the present invention offers greater

B{agén%?&g Sp th%g%égl%tc n%ﬁﬁ@%? tﬁenﬁllffatrcg %efo(vp%ﬁggﬁg Jd}létoarsseimbly is to be
examnp inro repairs, W thout causing signhiftican

puiridall, eH¥ssldtimdyn®pically 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
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.

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.
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| ayi ng/ buryi ng process. Preferably the duct assenbly
is laid in an unbound | ayer of the surface structure.

wao-a006x88pl e i f the surface structure is a roaPEHGBRIVENS0191

a cut is made through a tarmac or concrete outer |ayer

t hrough to an unbound structurg such as | oose

aggregate into which the duct assenbly is laid. An

aspect of the laying unit and m crocabl e or duct

di scl osed in US6371691 is that as the microcable is

f&ﬁla]g]%&}’ of Pi% lll)ﬂ ﬂglé ﬁ\gd E:némn%g%tlés 81%’ %&9 {ﬁé? o%%dgmsée”a??tlglﬁyls that as the
ai@ocubld h;ela[ﬂ by abaldyéngMutiv, thejlaying naitr denedihtelysfile in the slot and
essent i reqU|renent of the mc able as clained in
CHRRARELSS g filing magerialy ﬁa&upgé]%e gnqragag Sith s Jeting rod. It 1s an essential

rdL RS A%k WRlELabld SMaimeltn m@(}ilé&lqﬁ% 19Eor§1ﬁr¢ses a tube which is

present invention, the conpacting step has found
LprnBquiawyter—tlght%f odb radbdingentiuct tha psesail pverftionhthe compacting step

§§ ventlon i s not required to be
éﬁs 3y ? dREtLr3AY i ght and nor is any duct of the

duct assenbly, although it is preferable that any
fibres present in the duct assenbly are protected
Ian @mgrast @ dusih gsseiy af theeprepens Aeventipyds upterquur@ch tade pressurized-

&3{ \é\ﬁtt an rrlorﬁyosShea u%t %[f tﬁehguc%sseenboly zli_ll‘@?h 1ts Sprgf%erable that any

al r pressures.

fibes Ipfbéeﬂittlh Qe GED asRADIE B PRotBEES Sld)hg $18 deﬂ/gﬂi BY at le@ditone structure,
ducting to be used, which can substantially reduce
2s8tas mfectiwal ar pahpash of ithreassemhlya whighyis aftight at ambient pressures.

?ﬁfésf, pé@&%n%ﬁﬂ? ﬁrggaff&l Lo a%ﬁsﬂnh@%%u%écﬁ&/a&%g%v ducting to be

or mance o uct wa uct asse
osed, tWwieclefaanesubstaagdlbe tredhce ocdstse and iastplbativn dmebk.he In a range of
range bel ow pressurised water-ti This allows _|q

PEF T BIRASH-CRCTMRENR OrRERTSETG- Ve ggh:tt thg psEpsRanes QT aﬂuct 'wall in the
&ﬁ@%@éeﬁﬁm & tﬂe?&oﬁrl?é?é"éctéd'%el% hof pom’f eh Efﬁ@pin%e Heldey Pressurlsed

step of laying the duct assenbly in"the slot stch tha
water{slghu ppbrst eldoviny lavee fxoformanasf regheenéds ic dhgdustesssembly in an

th nbJ. i I f
ﬁ%(ﬁ&m@“ﬁ%wﬁ? TR bot t om af he sl'ot so ¢ hat

it is supported at least partially via this supporting

material. This supporting material may conﬁ:lse f or
Brckerpbls, Santp oftneng gyeawm @ﬂsem’eltyemﬂ@ﬁ sloff sygmtiaat 1taig pupported by the

?é{cgo?% ot l'ﬂlé ap 8%6)9%361 Igl tLh edu sem h asorcl te%a(ijar}/%g of" supporting
macktiar owaﬁlhl 1tBtQtO@AHOf tthe s$dt0§o tﬁEhEit 1s supported at least partially via this
supporting material. This supporting material may comprise for example sand, other
granular material, foam or any other suitable substance. The material may be added or
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
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
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material may in practice be a slurry or a conposition
that will set and it may also optionally act as a

wWhR0wdes868A duct assenbly for use in enbodi nent BCHEBRINS/050191

present invention preferably conprises at |east one
duct for the subsequent installation of optica
fibres, for exanple by the kno techni que of fibre
blomrng Al t hough sone fibre mght be present in the
i cpstancseter | the prpose of jagdingf cquaPiHeations «ppRaly| 3t ¢ l@predate or for
%%EHE@daHﬁ 2l 1 ed subsequent to laying. This m ght
instance for the purpose of adding
comuni cations capacity at a |ater date or for

reparrrn dana A preferred form of duct ass |y
Coprpieiisgdouy of %agft A5G lérrrdmrﬁﬂéf:%afalm tyver ad r&rrfee'r%hé three or more

eac%ﬁhls i)ﬂiv?dﬂ;?é @1‘éklgilﬂ if 1Rh D sink L ¥ dhidc P&t Ehgl?]ﬁh%ﬁ%eparately out of

t can brought se arat el y out of
s gkwwbhsgembly arndubetﬁdumt@pedmhdm IQuctsDahtda andript kulzsegegpt installation

subse nstal |l ation of bre
S A e 15 Som Bl TR ofcP el by btiopn Puigyledy pyhere fibre
VRS 15ith b8 utddOWh REddr S0 tRtdMEmMEBRm &d@aerﬂf%r a&&ptlﬁgs bptidal fibres in
maxi mum capacity for acce trn%Vo ptical fibres in

p

2 efrl@twel/}engrrqm Blobw 18 Ippaferred thasthp du¢ts rareefdratnged tof giwe dlmelroggate cross
rtcg ﬁlng%dct tagsrlaﬁwb\lle ﬁ'ﬂus h?gqurt Fofd &R L R Cl{tlb%nabnt*a%gécp ﬁnearly, one
asse Yt hree OF more duc

arrcrt @e@gq)obmaﬁar batwe @& 1644€ twd BIhBYIIRDS | Tlh@di‘lﬁfﬂs dehy¥ERRe to have the
at least two other ducts The ducts do not have to
PR diameta g, di antecend RFACTTO0 aAREEEEAN PiaEgdr¢usy is arranged in a

ﬁ{aﬁgﬁggﬁfﬁ%ﬁﬁn \Jn%rt%r srﬁeﬁ &s?‘r,& %R& d%c%rﬂblg Ha%w%nﬂlué@ﬁgate cross

I on vvr two s uct S.
ktmrmmm ik ehogaieanstaliakingbe tloowith fts ldarge dmynsmne)hmdmg upwards

nstalled in the slot wwth jts |arger di Sj 0
engt #y! GBnARISINEFOpENRIGRY B AT RS O 566 ﬁ@t-
constrained by the narrow wi dth of the slot. A duct

assenbly that m ght be used in an enbodi nent of the
Andientibsembdyo it insglst Banasedtinrasecrabodime® afube én\'rerngimalct)mprises two,

Lh a co te s the sle eve, conppisin of

ls<Sof GBS S g ocSoriRebiY HEeEibhe e eotbRing o wbe of
ROJtHBLyMeRNRadE Gihtéisal | subleds WolyRtis 1M1 @RiBR @9 1in8@Wifhed waterproof
In a particularly conveni ent consfruction, a

bartier. pﬁn@oparmﬂfrﬂ}e@om@le@iew@@mmpnca wattermopfchatiiergnay be constructed
1%t al Sclﬂ*l ht%gr %u er I rr%rllal togl 1\’/% ? e di§ Cé’llt | r'ngmeryrrgom%ha% the duct
asse e

e duc y ca

membry&rin%a]eﬁ)rm% itS a REJirte@Shapee nIhlrrﬁdsmressﬂeanmbmotsseﬁl be used in
in laying the duct assenbly around corners or at
@ﬁg\géé@ dygy agsgpohearopd gqrners or at changes in surface level.

A further embodiment of the invention comprises a duct assembly as described above, laid
in a slot. Preferably, such a duct assembly is provided 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
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.
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A further enbodi ment of the invention conprises a duct
assenbly as descri bed above, laid in a slot.

wee@hessabd y, such a duct assenbly is provi ded RET/B2005/050191

access chanbers. These can be used for exanple to give
protected access to fibre blomzng points for the
installation of fibre. They cah also or alternatively
be used to provide a protected space in mhich a duct

assenbly can be bent through a corner. is often not
LB VST 0 P P TI ens.

mhfﬁmrbeemﬁthEgepﬂbmnledﬁ dn@t oaticad fibeds \blel’um&hlct \ibecomes a relatively

i ght slot arranged at_angles to one another. A
a@? %}g%@rﬂa pyl I oRs drwaecd fhg UGRECESMBY 1Qt£A RIS O sigate space in the

@1?&} ]a]e to FF]let e ﬁ%ﬁ?ﬁﬁrect{?@rﬁba%re)&&ng%re tbﬂﬁmﬁ% Bfdt! QP one or more

er slot.Another potential use of ess
dlhranbaresthcmsalvesaaaee pamaggt boessr,ttbe arablmn lsaglsetﬁb bipce thie damaged

t here ha been re o tic i bre )
b & aiE e ER R hosPied HbEHGELh AT el Sothe damage, i
iy %'ﬂosﬁbﬂ% th Q%P&%WHQ Qemhgdar é%cﬁdn{ oNBE@SHaM dnOdccess chamber at the
exanpl'e to create space in the duct) and to blowin a

$1tee@m1 {0 ispai fhepdmegeddust wm@lrf ihsrRsolek v ﬁ@ﬂ]@cﬁcmss chgmber. Fresh

he O { Iﬁ%eq)lfm R 19 aa\éreosg the erlna\llgee% s%8€ fon ﬁr%%a ed ex1s‘8ng fibre blowing
OV\BVGF he 'emis grea Sl nce mage

paiat alﬁﬁlg e sQéBt dalgdrnneets tl@d &ﬁnigédt@ctfcﬁﬁpdf&ﬁﬁﬂnu ht be removed and a
De endlng on the extent of the damage, it may

ﬁ%& B Howinganaydestelisd ig alifﬁ‘a‘tfélssscéémg@f’n (Hfis aatcaclwgys necessary to use
%lﬁ §ctcggé cHabh @P&??ﬁaﬁ&%ﬁ?mﬁ&w%? ﬁ'n.tla 1?1 gmte%lt%ﬁﬁ@faﬁces be feasible

anage duct rotecti the acce
whaxpbst a dhnegdal sfecth)air&of:dimttxbpm bed tdbunynlt idireeity, agsinttii@wing in fresh

maged section froman existing fibre bl poi nt
gﬁr&ﬁ@ DEFRSSATY Gom Y %%tﬁlafi%ﬁfﬂwmmaaﬂa@%@ sk} on of
duct m ght be renoved and a new fibre bl ow ng point
installed in the access chanber. (It is not always

ﬁhWEssbpwnmmmuséﬂanhawoéwshamanhamﬁ@mtadakﬂng&renmthﬂyin urban
however. It may e lble

be f
%I}(Vﬁla)gglegtsd él;pgééac g:g%fl:ﬁgﬂy 8}1&% &8%1&” C@% é’. ﬁ. toeP Oé/badlld);o rf:palr while

ﬂﬁﬁlﬁﬁglhgqonggahﬂplglswmmhai igsder.f i bre as necessary
froman existing fibre blow ng point along the slot.)

Thus enbodi ments of the invention have significant
%g%r/a??{é@r? girs Pyﬁéﬁ Igsgsl ﬁéil%whp nngbo%b A gﬁﬁlferdoagse E:l%bo&;(r:}l%%{nt 3f fhe present

e ptidn, Whiwlag offexdnipls oAy, kw@mgeﬂe&rnae e hecaim;angzlmg ifipuAds in which:
|npact Installation of a duct assenbly will now be
Hiegts il bR ™as? £ROEnIS6ETohta gactt %Séerpblés@ﬁw first type, according to an

embodiment of the invention;

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;

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



10

15

20

25

30

i nvention, by way of exanple only, with reference to
the acconpanying figures in which: Figure 1 shows a

W@ r@wsH488ct i on of a duct assenbly of a first tBREEGB2005/050191

according to an enbodi nent of the invention; Figure 2

shows a cross section of a ducf assenbly of a second

type, according to an enbodi nent of the invention;

Figure 3 shows a vertical transverse cross section o

F]gfdffub phoyvssd sphematic planyisyy Qf-,%%ceﬁsamaﬁ@)egfqy@é@ommodatmg a joint in
in Figure 1 installed; Figure 4

%ﬁ%@gméaegﬁﬁﬁggw%fongitudinaI cross section through

the slot of Figure 3; Figure 5 shows a schenmatic plan

vi ew of an access chanber for acco dating a bend in

lishowid s pped tansdie fagengp pot ‘ﬁ?ljﬂrt‘ég%?eshoms a schematic

pl an view of an access chanber for nmaking a repair in

an installed duct assenbly; andFigure 7 shows a

Befeeme focFighimn lvareh2,afuctassambbess1h 20 dor fiserin an embodiment of the

acco dating a joint in an.dnstalled duct_assenbly.

IR gaTROr b s iofe W1 Burs Tt BOn o Fehohs dép 20 mm and

gﬁedr@el Reb&r 13nif. B UM 8% niblR8d 08 andV0b hass 8 MRlxi88m dimension
00, 200 for use in an enbodi nent of the invention

Haven ghenershoganaldlireshien ohichywnay e dwe idpreeaably mopraatsr than 20mm,
n{[\)f{ngn% hr%rgm%? ng‘]ceacrr]c()jsi %%&{?%r aIkl)lllsy al%tevoslﬁlemlgo e in%gﬁllé]d 91%? tSlot which has
SS i'es and ave a maxi‘mum di nensi on I'n

b Rgatdelyhegeovakvidth g elel ‘oM Whedfonrmhildogillictomtodating a useful number
preferably nottgéeater than 20mm giving them an
ag

a
of enfigal fabres By stacldpg them imthe sD3 (dirggizon: e dust grsemblies 100, 200 also
i nst i . ' ' r. .
SR i) AASE e RUEEL Y St AR asguars nd
paehiehtshuiide rretafnigpi idegiee fof Ipliakiliby fatfatkwing dhaegasiin direction and

he "D' direction. The duct assenblies 100, 200 al so
d¥e a rugged construction, suitable for installation
into slots cut into carriageways and pavenents, while

retaining a degree of pliability for foll ow ng changes
Imnuhire detailonacdindf tevehct dssenmdice 100t aDO ,coemrikesothrechducts 105, 205

t | 10 00 i t . d 1Q5, .
550, 800 R cob e Liuriacs TR aRk P B MiSGoRy Tt dnip general type
hlehdnewhl RMIRAimPHGS S &Fthe BL& QeResIRE 1DYPE0, and thus of the ducts 105,

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

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
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.
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are known but the di nensions of the duct assenblies
100, 200, and thus of the ducts 105, 205, are

WO poossase i n enbodi nents of the invention. ThRCHGBR005/050191

assenbly 100 of Figure 1 has three simlar ducts 105
arranged in line. Each of the gucts 105 i s nmade of

pol yet hyl ene ("PE") and has an”inner dianeter of 3.5
mm+ 0.1 nmand an outer diameter of 5 mMm + 0.1 mMm

Ebe Avesnll drecsisiony ef thp duetasseantly 109 anshosind daguwe d vt ve

N.QPLi cal: 'q?g§ i di ' px fibres

?%%ywégagééﬁ%?@bl heH@£§#§agégagﬁ#g%&23§%%¥§ﬁ%ouble
watdtrwheabmidilly,9.22m.havi ng an al um ni um protection
barrier 130 on its inner surface. The double outer

sheath has: i) a first sheath 110 of medi um density

PRL Y&l e (o Hésc‘fhér}ﬁng} I%ﬁg%fcl@l, MO8 alRinGHNESRnl Sadius in the
1.1 m+ 0.2 mmincluding the al um™mi um wat er pr oof

BW rdirectioraefdl S0imma second sheat h 125 of high density

pol yet hyl ene (typically 0.945g/cc) whose thickness is

1.0 mm + 0.2 mm The overal | dinmensions of the duct

RS RIARInYu QY11 38rce hAWRrhéhdEld F6H B kn %{s@éllirgéeth%&uc"t BSsembly type is 80
nomnally 19.2 mmw th a maxi nrumof 19.5 mm and Wdth

kgny In-orglgriongdt lageegs o thgnduTisel Odue saeandrabesth 186 chmbe gut with sheath
nom.nal, mass,of . 12 l-m. and. 1 Ni_mu end, radi in

PR G Ry EeEinphof A0 BT oA BRSO o
recommended for use in installing this duct assenbly

%ége is 80 kg. In order_to get access to the ducts )
dugt gesegbbo P efldguis 21is moxeln lhwibgtifiitegiops o5 et m ducts 105 with

F LA Quck 285 ud the, FRLCGOPERErabcy IrPg BE IR AL Solo B e targer
Qudt 20A dwethe datnesudnstialtaohssuctine aothet e dmaiier dokst K516 has an inner

with a lLarger duct 205 and the three ducts are
gl.almﬁl@@@agmmat Q-fr%@wf 3 O‘PtSfrﬁ%IPF%Qfe e F0gegnmyy et

205 has the sane material construction as the two

smal |l er ones 105 but has an inner dianeter of 8 mm +
Differemea hetwann thetlergeddwntessembbyf 2000andrthersaller one 100 are as follows:

i f f t he | duct .assenbl y. 2 d
Une. SHRIE St To0at SoREoRar ratis sFPREieor e Stuc
APS CAR sB&HAARARY 85 RA\Ehickabss WHiOMR RRihAR! 1.8 hikes;

i1) the second sheath 125 has a thickness which is
Ao nhgight “D 2= perinally 19.2 mm with a maximum of 19.8 mm;

1v) 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.
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iii) height "D' = nomnally 19.2 mnmw th a maxi num of
19.8 mm iv) width "W = nomnally 15.0 mm v) nom na

WOore®s/04868e. 73 g/ m vi) the mnimum bend radi us PEI/GB2005/050191

"W direction is 225 mm and vii) the nmaxi num pul
force reconnended is 120 kg. gﬁe m ni nrum bend radi us
in the "W direction is nentioned above. M ni nrum bend

radii of the duct assenblies 100, 200 are generally
Ehert of thesdiice asseapblicp leHoaIﬁeﬂ%rm@yt hayet Brarat ineie gipcgrds to make

%%n%(%ﬁhe gl%ﬁthsﬁlb%'éaﬁgr or installation of the duct

since thrs can nake installation of fibres in
t he duct 105, 205 significantly less eff|C|ent The

'ninun1bend radius in the "D'" direction w
Theserat ahiidh é?{g v 6 haet the gupt assergblist 100s 29%% brightlyneploured, for

%%A(lr)nﬂéa Bﬁ%ﬁt \;?&nEiot 686t Woridddew M tlin aRSRAP! 1 es 100 and

e two or nore ripcords to nmake opening of
t he sheaths 110, 125 easier. The second sheath 125 in

ch of t d nmblies 100, 200 is bri
B et aspenpy £00, 300 GTRHPER a0yt corpy gt b ithd Fapirggents of 1EC
BO192-3-40] B tchBedd %tgrnaf[&&ldﬁﬁﬁda@&sﬁﬂbbﬁtﬁ%rﬂ%%lego Vmg a family
descri bed above are conpliant with the requirenents of

siecfgationtog dugr and divget tamtedioptiedl rﬁdwqmaumsatmdabbs {@ypduced by the

?nltlé 912(1) cl)ornafé}itf c%rote% nlcag Cao frr? r%ll Spceo%I IIIIIC%aItI I \91 ﬁ? éjr%lsﬁl Standards
I Tect urle IC& ecomTu | catl on ca

ﬁﬁﬁ@ﬁgced by the Internatlonal El ectro techni cal
Conmi ssion in conjunction with the British Standards
Institute). The duct assenblies 100, 200 provide

o O 5,00 ARG R S e o cac
diny 106220, epactak, thiis ismehﬁ:wd,lby anesn¢ of tdverallv€the structures in the

assenbl i es 100, and jn partic Iar t he sheat hs )

4% aSSf@é?ﬁe% v%&geqnﬂr%@fmwa}af by they ﬁEYQ Hg méﬂvraéf)rproof barrier

@ﬁo Eﬁtﬁt&%hl(gbr ofdﬂietd%ctl&%uc?soﬁ)s '2690%@8&5&{ i ﬁuows s ducting 105,
[ ows ducting 105, to be used which g | ess

@(Bfemsbfr nddvivielt Brhssgﬁlan pﬂéhsurlseé watdmglpe ﬂfhat maﬂreepemifonnance of the

EIRTERTIERRER I A X EHNE .
pRE®IKEORhtertight.

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
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
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.
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Referring to Figure 3, a nethod of installing a duct
assenbly 100, 200 in a carriageway or other surface is

whawem4sss6 cutting a sl ot 300 having a w dt h of PET/GBR005/050191

nore than 12 mm through to 30 nmthrough the bearing

surface 305. Preferably the slgt is from13 mMmto 20mnm

wde as this is relatively ea to create and

accommodat es duct assenblies of reasonable capacities

whil e remaining easy to reinstate effectively and

E’ﬁé Q‘ﬁt s}(&ﬁo@gpqg gl@vgl{aldﬁl]l(\glg g\%]ételr ;w !cl%a rb %n?QQ% Ql%ppl%ﬁt material 335,
foprisstriean fﬁreegrp)laﬂ& metadhl soth 5§)s:mm cteﬁcﬁptloﬁlaley H@pidd tofprovide a bed

the sl ot 300 ow the surface 305 wll be s

alopy thi t%O?b §@t569ts30§ucip BECHffe et ef W@Sﬁngﬁat thg slot can often
f C

R %é%?é?“&‘ HEEnBE BRERk Ak ad Ae e SAPh IS AR C Rltenatively, 2

fugipow neatgrid) cam te sddagdc tThismighibe éclee)daagp@ sa(nﬂofoaex arphgosition that

bel ow t ar mac, or concr et t he r .

BEL S ity o o EE b S rr eRGE T it hs a binder
TRYESE adskenbly 160,000t EovRASEItEWRY sIG2D0adHh 8r RRYE support material
wearing | ayer 310 tops the roadway and provides the

be&nahh duisher flaess BaGrigheddsdttoshaskfiBgo 4 derfth whiddmm ehove the duct
vvat er, tonC t.an oLt . maher al
b be b&? aﬁfclzeed%l H ?Sﬁren% gyr %l(lﬁ(fa%igp is tfh{sré At gflst 3 clr?hg supported by the

ﬁiﬁbdrt rﬁzﬁéhaﬂ B35 onakluty Beixtise SudhusplgtareRc Fldesbiad” Gﬂfh water is then
the bottom of the slot 300. In practice, the Stiﬂ%
Deed HEo dissletie asdepih o) i below dhs Eoagwhy saidace 390rapd hot bitumen

%%'d% bﬁng{/’%fef Bififshda RARAURLE. Ry 1408 I%Uéip\%{th dtgg JSMPzﬁJIyS surface 305.

ternat a support materia be a
ﬁnghrtmdaeFlaS&pmebqa rmir@dmanﬁthe Tistarmaa Gmut;pBBC Hi on that
Wl set or any other suitable substance. The support

material may al so act as a binder. The duct assenbly

%49 an r%?goh o 9é’"§ ogiel 1 n%?@ tab@vesé)loﬁrot’i)’&p tHht 9§sefn‘B§yo 1(“)(?| ©00. This

suppo materi al 335 and further |oose material ad
maghd e K1 dxamiple @apodpetrknofvni® “draabdise’: t heng batd aggregate often, but

assenbl 00, 20 The duct  assenbl 00, 200 is

R PRIA o eanNe oA oriiy By iRandli st onabigpt 450 be added.
S3muled 18 kW BiMddP 16 heotiude hnt@sthé' élﬁ§§ S thB§loFBOMVRRY ¥k with the sides
W th water is then poured into the slot to a depth of

ol with btico@ranhiesr dgdinain praeticse maposl amrdngiot culiing andfpr washing out

rin h |shed | evel in the slot 300 |evel
Hl%%ﬂmc% EYOVK% tfle}Sglélurfa & 305. (I'nstarmac Fl owpoint is

a product of the Instarmac Goup PLC.) It is an opti on

to use a binder ayer above or around the du
Hdsalsppiy ontom to;_ugga T#fj sgnk material between the duct assembly 100, 200 and any

hot materials such as the hot bitumen. Examples of suitable heat sink materials include
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
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
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m ght be for exanple a product known as "G ano dust":
a fine, hard aggregate, often, but not exclusively a

WQr@ol¥ss86 An anount of sand and/or cenent m gheCHEIGBR00SO50191

added. Granules in the binder layer protrude into the
sides of the slot 300 and |l ock.,with the sides and with
ot her granules. Again, in practice, material arising

in cutting and/ or washing out the slot can provide the

BiapYi€an | by agecommpodatedaby @ i vebtspeiont ef thse slat BOAtansl Hie degree of
100, 200 and
ﬂ%%ﬁﬂ%fégggﬁs suéﬁﬁ?aggﬁbhﬁ; gy¢unen Exanp?gs gpy

suitable heat sink materials include but are not

Ilnlted to sand, Gano d f oans, pol ymeri
S mlageat te; vater bagHey ﬁ?o Bring meddli maiped ysedin .ﬂzfdduct assemblies

ejd()' B8 tho 1ﬁzﬁfg Wigfade of tcfh%ﬂ frbt Q{e:taﬁp 196 it riﬁ 8386 1 @lve the duct
the route to be supported by a duct assenb
assemnbli¢sat (20D sshapet meowsy.s Vil § dettr assghblyl ]rOOeiZOﬁ gs installed onto

sehal B bfoan Pl 2R GO ¥ Bt R ab Hoa Beogtiafy Do it has been

?@s‘h&d %kmpmﬂg ao@lﬁaﬁgé R BB XA ShdWh & FHARE 4, Mr indeed in a
he road surface 30 Rel atively sharp changes in

honizontal planedhcipacrbanosatiaeidhaps ang thecie sesighamstds as
further described bel ow. However, gentler changes in
direction in either the vertical plane or the
Opirgesni dlrptmemasinofi@®uaecararadataeshbudy i @idi@eh bend radius of the
section of the slot 300 and the degree of flexibility
evatepsesnly 10Re 28¢ceithes Jegasdling sperpanenp gigformation \ph tha gact walls as
i NG tg ¢

Prof]aBE oP 34 hifipdP vOf, AONTR AR Pl E g8 €a] Be subjected
When fristadled shemtducdBemblyi 106, 200.1 Thig rhay giry dronhductuctduct 105, 205

SBFOB0 5 e B 85 el oY s il B GoS it bl
§éc@fd1§£@o em%o&%ngeofp%hﬁ%tgﬁMr@%ﬂaﬁﬁ&élslta)ﬁdarqlﬁ)? rh$3t if not all
been pushed down along a change in direction such

awnSMDmmumnfﬁmgmre 4, or indeed in a horizontal plane,
it can retain the resultant shape and thus is easier

to install. Changes in direction nust of course take
RBfedri gﬁrCE Beunki 9)laf146e 3¢ OFarh5di 508 1Ak séRea1dMEd in embodiments of
assenbl y 200, either regardi ng per manent

&ﬁéfma«mt ingentesm. tIhprayidss ﬂmmﬂstya?gldrﬁémss@ﬂéﬁ apbgerwalgalong the route

%sl %2%%?% é(?fi ?a]lillsoc? 1gstvﬁ%dcaq Jia Igl%?gélﬁ;{g? [ §1§ i rgﬁte and can
B@ﬂsed%t furiiBy cydeys ihrottcis well d:ufdr spld&ng ﬁBﬁ:s or blowing them into
duct assemblies 100, 200. Chambers can also be used for accommodating branches in a
network supported by the duct assembly 100, 200, either at the time of installation of the
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
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
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and fromfibre to fibre but the m ni num bend radi
descri bed above for duct assenblies according to

wepdvedissent s of the i nvention are well above sePEnGBR@S5/050191

for most if not all conmunications fibres. Referring
to Figures 5 and 6, an access §hanber 500 has severa
uses i n enbodi nents of the pré'ent i nvention. It

EEOVideS flexibility and accessibility at intervals )

ohavinaaofhgs én o lawer ede3pdichcepanbre psoughY inta fegatration with the

. ) . Ctions. a

hEEAGE dh 38k Bbnel UK BEUE tRASI ScORG, BRE ok 8, EUAE iABfice entry and

adt pointssinl ihei fixgsHeidoelamber. Bhteenimgt dv@ndar Reaiohycian be added which
senplies 100, 200. Chanbers can also be used for .

s A ?Pgl%BPlaﬁeWegf PR ARG WS e i bip S1E dB° 5)aphig is installed,

Afelia PRSI e @RinsARO chhdhGlan@t the time of

installation of "the duct assenbly 100, 200 or at a

| ater date, and/or connection froma network supported

.t he. duct assenbly 100, 200 to anot her pe rk.such
Biica] e it DR ok o reob Sy Rietpty B BISvhirdd & duct over a
I¥RBcALE fhNMIPIOTabRUBRDIR hiHdrdiS fretiBs,| Bl labftds GRRMBSrs 500 will
inthe field and only Iimted constructional detail is '
vivellpboriwstalied ah laastrasithis maxghemietervinbalnngle slob tepiovidgrighre blowing
BB gE R 88 PSR G MR erEaBbE T ® Bhpe echniaues
seChbhefaldRBadidee next. To install a chanmber, a hole is
dug, a bottom section of the chanber is installed and
a duct assenbly is laid into notches in the upper edge

b i on: e ' . : .

B R e b AR it BB ertG o P B bR Rer dstances
towklerabtiggrender tian 780 nheFér exagiplie, i1A0® nr @fitst cai boblowntin from one
%ﬂglﬂotches,in-the upper edge of tﬂe,botton1section.

BY RO R oGNP RNt G351 AHECRA FIOBBANE 3wy from the
bRGidd phinhefulanbslatet [étngfhv(ﬁnﬁiﬂ}g (@08 m SERTHORNSWR AR without a
be added which allow different confrgurations of entry
b jexittbyplowing thenwlkole hengtthanbepnd Sbienbloafingpoint to the next, then
nmat er i i s backfilled ai.nst the chanber, walls,. . .
Epboiths fepadi it REREE feeithe o RESER: s Bivs Blpwing point
gansdas. bl own into a duct over a distance of for
exanpl e about seven hundred netres, thus access

chanbers 500 will usually be installed at |east at
his. igrum.int er val ;al on sl ot [ OV ibre ...
Pl EaE ses” Ph e PO RRRe TR el Gy BRI 130) i Gpacisonatly be

tndgded & sicameaslatybahidadigan asluthaséablgnioguesyvéaAdwo sections of slot
mat eri al s change. ) o ) ) )
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.

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
(“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.
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In practice, fibre can be blown into a duct assenbly
so that it is continuous over distances considerably

wW@e@anersss han 700 m For exanpl e, 1400 m of fiBPCEGBaWS/050191

be blown in fromone fibre blowi ng point in two
operations, one in each directhon al ong a sl ot away
fromthe blowi ng point. Further, a greater |ength of
fibre (say 2100 m can be blown in without a fibre
joint by blowing the whole length in at one fibre

. : ’ eCoili ‘
AR B DAL, RO OISR o0, Wl e e i
the nlsiecetni shaplyl @wepgrqdaihade, tedls andvurfiefeéfersividy tenstated and again
Figure 5, in novel constructjon, an access chanmber
%16()”1?939 Ségdigneat ditar PySSHE Preveh P B PR SRRt o Fpplaced from an
D8 0eh 5k ivloRing Botnt ARHERE ¥iok O@hRGE WERAe VRIS ES EANS t
of sl ot %OO sgg%hglang%es tg one adothe?. Tﬁ?s necessaty @
thersstt ofi @tdaoraged pieet af dvalagseaddy, tho dimsgealsirepdireddo cheate a repaired

duct assenbl O itself has, a m nimum bend,radius.as ...
tiGen Bp ARCtAtRERTY maf 2 ong e el Aoty dF GG By backfilling and
6 ASR ISR AS InREesry a6 GBmStaeNRERA RS 0GnR! @ngtifels | BhtiRleS Ghe slot in
facilitates repairs. In the event of damage to a duct

wbichrtht Juct pisemblywaherighally iostali¢le danmge 605 may be

visible, for exanple if aroad is up for repair. If

not, the distance to a damage site 605 can be neasured
Réfefighg ReFipnesvn, e roiaiensef ofopt a&@bs thdibed MBI Bne can be used to
reflectonmetry ("OIDR') al ong one or_nore of the

#isomergdate p slicecapglosiuise 0 19T gpiatipg &brogcauias) By aglpct assembly 100.

[ - .S ess r
R L
assemblyr i@)) touproaidd nevnmeptiorcad ahi dxigmgcanwbek, irdenaccommodate a
through fromthe next fgbre bl owi ng point in _an acces

%28 BN GOPHBICHPIHIECIGUNTORT FRAPRIENLS; 10 dfjedjes section of the route.

P&eé)@aﬁgéj, ranf Ai88e (R0 RdRIal 08 aNiRGAES %si_ﬁ? D& icat cable 710
t he damage site, "the duct ctan sinply be repalred
bireadein a lweiswigdtl Sana tsuwch 4@ aed theciplive Exclowirn @Ghhadenndonnection

ain the ol e section of fibre passing r h_th
PR B Bhe ey SR Vel AR R kbl 24t W be wsual 1o
feh b £ s wkads Rt 708 Gt ABeBbMtin tHh@lcedsThaRbAOIG® When using a
made so far as necessary at the Site of a damaged

sitlise enegdpsude d 00 s aléavn for, lateheondgetinye and recopagatios taobe made. (Splice
r i red tion of t I nd. .
AR R oD RSy BRI S y PLER PRI B Ferei

and conpaction as necessary to reinstate the surface.
This effectively continues the slot in which the duct

b sherBPgvenedich @pgmblies yarg Wisscaibed gwhich comprise two or more ducts to

accommodate optical fibres and/or fibre bundles. Embodiments of the present invention
can also be applicable where there is only one duct and this may be of circular cross

section, generally giving a duct assembly which also has a circular cross section.
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Referring to Figure 7, in a further use of an access
chanber 500, one can be used to accommbdate a splice

wepwbossese 700 for jointing fibres carried by BCHGBR005/050191

assenbly 100. This m ght be for instance to provide a

branch in a network supported]>y t he duct assenbly

100, to provide a connection to an existing network,

or to accomopdate a change to another construction

&M Ijue nore appropriate to another section of the

route. For exanple, an existing network m ght have

been installed using an optical cable 710 buried in a

housi Agmethbd iofi bartingae lpi&d cangninheationd dee Rs@htdg belw a surface,
700 houses. a c nnectlon bg%me n fibres of the duct

deseR yetinn ahdns HClo AYsF aBPg tpo ouleE imepsigns in orthogonal
Utton{ Out 1ERY @né ob!sh@NiinRAEBAS AU ImERD uth #fifm. which method
assenbl’y in the access chanb when using a splice
evoprossl the ST of:o al | ow f or Iater connections and

reconnectlon to e made. (Splice.enclosures 700

Dhenmargis 2 3ive i i SBiie bt Soh B aros & ulie jas anee from more than
dgﬁﬁﬁhgﬁﬁmﬂﬁh@h&nk3quhhe above, duct assenblies are

descri onprise two or nore ducts to

AL confaytigt the dpeti assgmbly n g deofdyush thiat b e suppartedy the bottom of the
5”? anents of the present invention can also be

appllcable where there is only one duct and this may

he of bakfililgahe SlbOSS section, generally giving a duct
assenbly which also has a circular Cross

section. CLAIMS: 1. A nethod of burying an optica

§OMMURl Gakhels o ?ﬂﬁﬁ% t@?aqm %h@rﬁ% Ciffe 10t lﬁ'ég Q%dthtln %he range from 13
Cross section o uct asse y havi two ou

dinmmerXi@ns i n orthogonal directions, at Ieast one of

sai d di nensi ons being no nore than 20 nm which net hod
conprises the steps of: i) cutting a slot into the

SUr f agEnethfie a@éo?(img' ﬁyélﬂﬁr @né"bfjtthg pké@e@htﬂg ekl %vhfefe?rmhe width of the
nore than 12 mmup to and i ncl uding i) laylng

slheis dignificaste gizhier thmntarsamllenonescnfcshldt tlwa)tdlmtnswns

supported by the bottomof the slot; and iii)

backfilling the slot. 2. A nmethod according to Claim1l

wher eAnmEt'ﬁ@d Sbrdin@go anyModd Bf ke frodidN@ginfs WRerdB thBwidth of the

to 20
slot is at least 4 mm greater than a smaller one of said two dimensions.

5. 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.

6. 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.

7. 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.
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3. A nmethod according to either one of the preceding
clains wherein the width of the slot is significantly

wWQ@e@ae88¢ han a smal |l er one of said two di nensPGREB26)5/050191

A met hod according to any one of the preceding clains
wherein the wdth of the slot %s at least 4 mm greater

than a smaller one of said tm&’dinensions. 5. A net hod
according to any one of the preceding clains wherein

Bhe shdncthad agcoplipg fp ¥ Y\ affike Bigegdareclping whergiafhe duct assembly

I QL : 6. A nethod according to any

%nagwggﬁﬁg]%%nggég%ﬁg@cl ains wherein the wdth of the

slot is less than a | arger one of said two di nensions.

7. A nethod according to any. one of the preceding )

&1 ai b MEFEPEATFOFRS &upmaele 9fthe Prregdipg glayps pagisin the step of laying
[ 1 (A=Y gy :

S e B R R e SE0L) P 2BD a gupporting
mateeinl gftherbotéom af thetshat, thotduonasedmiplydeslgahubeippgrted at least partially
grogided LN unbo%ﬁd material.8. A nethod according to

Ay OHPPETIEHR S B edi ng ¢l ai ms wherein the duct

assenbly is airtight at anbient pressures. 9. A nethod
according to any one of the preceding clains wherein
ihe sfemethod| apgpidgng te (uot dawbentl he pupphging praterial comprises a
Q%gag}sg%ﬁhﬁying the duct assenbly into or onto a

uppor?ﬁng material at the bottomof the slot, the
duct assenbly being thus supported at |east partially
via the supporting material. 10. A nethod according to
H-ai nfomgihed arsprding te (Apar Pivligreinadls supporeppateaal iy selected from

teria 0 dj - ook

SHEDL iy B! SieE Crpd udh, P BoBERSIE M0 A Bhkidl, andior an
elastivated fodm reand, G ano dust, foans, polyneric and

pl astics materials, and/or an el asticated foam rod.

12. A duct assenbly for use in a nethod according to

ay ORef asts{:lﬁ‘lbgrfgpﬁg A9 ALROABecoldife APREINYOF the prg%:eding claims,

conprising a ast one duct for the installation

thetasscanbly ichmpssisglat kgsteme duot fouthainswilatidreofagEeabfifres subsequent
| ow. a.surfac 13. A duyct assenbly for use in a
BB oL B amRY Towar e of e s 1 to 11

13. A duct assembly for use in a method according to any one of Claims 1 to 11

comprising two or more ducts for carrying optical fibres.

14. A duct assembly for use in a method according to any one of Claims 1 to 11

comprising at least three ducts for carrying optical fibres.

15. A duct assembly according to any one of Claims 12 to 14 wherein the cross section

of the duct assembly is elongate.

16. A duct assembly according to any one of Claims 12 to 15, the cross section of the
duct assembly having two dimensions in mutually orthogonal directions, wherein neither

one of the two dimensions measures more than 20 mm.
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conprising two or nore ducts for carrying optical
fibres. 14. A duct assenbly for use in a nethod

WwWa@ewondicsg to any one of Clainms 1 to 11 conpriBECHGB2G05/050191

| east three ducts for carrying optical fibres. 15. A
duct assenbly according to any, -one of Clains 12 to 14
wherein the cross section of tﬁe duct assenbly is

el ongate. 16. A duct assenbly according to any one of

Hai md durt pesedly perordipgde B ONF o @rintshid éruég wherein the three or
Vj . di [ ' I of.thagonal

I R e e T e T

pesitsatice betwmee at least tR0 orfer fidcts., A duct assenbly accordi ng

to any one of Clains 14 to 16 wherein the three or

nore ducts are arranged linearly in the plane of the

§8.0SS ASRLY QRmbA G Bitfihe RELAY oRODE t ERRRY 1065 WeSHh@Lin the three or

[ east two ot her “ducts. %8. A 8uct assenbl y accordi ng

moreadnctsoare aohingeldan agridngutap fdéaihe iretha pldne of breemossrsection.

nore ducts are arranged in a triangular formation in

the plane of the cross section. 19. A duct assenbly

ag.cor di Rt bReABY KRBrdvhg (d iy Bnelel CRIMS12 EPMBr doPhpgBing more than

more than one duct wherein at |east two ducts do not

prag/duct waersanat lefishivea ducts gonotAagetie sams difshaferaccor di ng

to daim19, conprising at |east three ducts, wherein

a larger duct is arranged with two snaller ducts in a

20.i anguduet adsemBBt dcosrding thlEaiph a9 odfprisihg #£ 1SSthree ducts, wherein a

section. 21. A duct assenbly according to any one of

larggr gyctiip apranged, Wiy py @ emyliar slgcts inra ty@ulie Egiyitiag ip ghe plane of the

f dains 1 to 11. 22. A duct assenbly
%@g%%gﬁ%lg to daim2 1 provided with at | east one
access chanber to give access to a buried I ength of

ct assenbly. 23. A duct assenbly according to C ai.m
gg Wher BiChasse R ut GATdHE 1LYy Cg@ggrﬁ}pynse{& byripg @sing a method

E&%r%%ﬁ;%g@é&@%@@laﬂn@_l%w.rVed formation to

acco dat change in direction between a first
section of slot and a second section of slot. 24. A

R2centigl ebafbr Rt bR Lhr R BbeEafigRipess cramber

fR&LE &8ss to a buried length of duct assembly.

duct being

23. A duct assembly according to Claim 22 wherein a section of duct assembly
extends across the access chamber in a curved formation to accommodate a change in

direction between a first section of slot and a second section of slot.

24. A duct assembly according to Claim 23 wherein the duct assembly is continuous

between said first and second sections.

25. A duct assembly according to any one of claims 12 to 24 wherein the duct
assembly comprises a repaired section of duct, said repaired section being directly buried

so as to continue a slot made by use of a method according to any one of Claims 1 to 10.
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25. A duct assenbly according to any one of clains 12
to 24 wherein the duct assenbly conprises a repaired

waewslennsof duct, said repaired section bei ng BCT/68200§/050191

buried so as to continue a slot nmade by use of a
nmet hod according to any one ofSCIains 1to 10.26. A
duct assenbly according to anf'one of Clains 12 to 25
conprising a duct having a wall whose performance in a )
20-anstelistasserblyracenidlgrte gay preofdulaims 52 logksconpising a duct having
. . ' od_of . '

SR WGE PErURLAEE L bran e bosg SrPBRAIOA B (PBRLRLS flan prossurised
earpighses installing said access chanber at a danaged
section of duct assenbly, renoving said damaged
section and installing optical fibre in said duct

senml ; harbsh; :
?Z’paimr&i %Stﬁgﬁi%%g@g?bﬁy&accor gliyngc%to 16 1(%2(? m@%gp %i ‘Xlﬁwh method
owhprods osmplingsasd aaesssalhhinhgr & aiddmageksstioh anthert assembly, removing

da ed secti.on of .duct assenbly, repairing sa
Q0 e SETEOn adh A HEeE PR TR oA KB eSOy frgm the access
gugtbeassenbly froma fibre bl ow ng point positioned

along the slot. 29. A nethod of repairing a duct

assenbly according to any one of Clainms 12 to 26 which

thoq capprises. i) cutting a hole into the.surtface, .
(e 6B Raniuhe Y BT Bul0 ekl I8 SR 23 Fnicn methog
tap@tidel NGtdllg SLC hccasseamiby: atﬁil’klhnhdgbd séxaiok foff lihidtngsenity, repairing
hole so as to rebury the repaired duct assenbly and ]
sathtdamaacd sectionoand installing optical fibre in said duct assembly from a fibre

blowing point positioned along the slot.

29. A method of repairing a duct assembly according to any one of Claims 12 to 26
which method comprises:

1) cutting a hole into the surface at the site of damage to the duct assembly;

i) repairing the duct assembly; and

1i1) backfilling the hole so as to rebury the repaired duct assembly and continue the

slot.



