;e3e\@6T.8 J Specification CONSTRUCTI ON METHOD OF | NFORMATI ON- COVMUNI CABLE
UNDERGROUND PI PE, AND CONSTRUCTI ON STRUCTURE AND CONSTRUCTI ON MEMBER
THEREFOR Techni cal Field 166166" The present invention relates to a

canstruction nethod of an information- ' under ground pi pe for

| ayi ng communi cati on cables in an und mﬁ@m@mmﬁm line, and to a
construction structure and constructi erefore. Background Art In
ongoi ng constructions of high-speed and ul*f®¥?hj gh- speed comuni cati on

net wor ks, sipeeri€iaatibno | aying methods for a communication cable which is a
medi um of such networks: an aerial schenme and underground schene. The

| ayi ng of conmuni cati on cabl es by an underground schene is characterized in

that it cQONSTRUECMIONS METHOBNOFr GNFORMAT( ONpCONMUNTICABLE! UNDERGROUNDCENET Y)
and i s re?:r% ”Ealr«bocB?:%Ebh%T‘ibﬁagrﬁbET?ﬁhAﬁg %Bhk&ﬁgé';‘ﬁﬁnaﬁgmﬁa‘é&hoons
0 tHe Taying scheme.” 'Anong U n

conpar ed y an aeri a nder grou pipelines, a
sewer pi p@HEREF@Ri ch a branch pipe ( a lateral pipe ) connecting to the

mai n pi pe has already been laid up to each househol d angmmmmmmmmmNNWart
inside the pipe is an gpen space, particularly has gain as an
i npor t ant Teghndead Fdgdd for the FTTH ( Fiber To The Home ) «p&m@g=ect in

whi ch conmmuni catrhenpgebert e Oide ibated e\ e icynieduetdon methedder to
' of .such sewer

tili th i,n _th t inside th '
pi pes. _anOtnAl ARECIRAEORGSORIEPdcaRis, gRaSRATRRE PRRCWRPER18Y4Rgat h pi pe
i nt o whi ceommomicatdabnorabdbeesincan bedemgeptiad pipeftiaehedntiotbhe upper

part of  B8rLRIGELIUN! 3ReuBtylle TR BoRbREUAL iBn! WXReIPRRLR Ry TRANS Of 2
support devi ce such as a sa d e-?ype 8eV|ce, i'STburied in the ground and
used as aBacksweusdt ASt infrastructure. Fig. 29 is a sectional view of an

exanpl e of a sewRrofyBEng’ cbNStrukeivhsChEi AigHLEBAeldiNahfe ground as an

ultra-high-speed communication networks, there are two laying
methods for a communication cable which is a medium of such
networks: an aerial scheme and underground scheme. The laying
of communicationcables by anunderground scheme is characterized
in that it can preserve space environments (appearance of the
ground scenery) and is resistant to natural disasters such as
earthquakes and typhoons compared to the laying by an aerial
scheme. Among underground pipelines, a sewer pipe, in which
a branch pipe (a lateral pipe) connecting to the main pipe has
already been laid up to each household and the upper part inside
the pipe is an open space, particularly has gained attention
as an important infrastructure for the FTTH (Fiber To The Home)
project in which communication cables are to be drawn to every
household.

Inorder toutilize the open space in the upper part inside
the main pipe of such sewer pipes, an information-communicable
underground pipe, inwhichasheathpipe intowhich communication
cables can be inserted is attached to the upper part of the inner
surface of the main pipe at a fixed spacing by means of a support
device such as a saddle-type device, is buried in the ground
and used as a communication infrastructure.

Fig. 29 is a sectional view of an example of a sewer pipe
or the like which is buried in the ground as an



- at the |nstal atro

1 information-communi cabl e underground pipe. As shown in the figure, a
sheath pipe 103 for inserting a conmmunication cable 106 thereinto is
attached to the inner surface of a regular pipe with a bracket 104 or the

| i-ke, and used as a main pipe 105 of a sewer pipe or the like. To this main
pi pe 105, branch pipes ( not shown) , which are connected to each
househol d, are connected. However, these branch pipes have not been
constructed as an infornmation-conmuni cabl e under ground pi pe
infornatidm{cmmamnbnabbmmundeagaeuuddprgeoundeplpeeseme ghown nén atlves .

There is g.dj sclosu e .

i nformati %ﬂ'dg%%\’ru%l %@%‘?@ﬁ rgrdguﬁéepléb #z;w 3333%5 eaﬁ%aﬁlﬁg ngle

i nserting lﬁémemt@nscabteshe@emethea.nner shrfacafaf autegntanpipei cabl e
under gr ou i i t eyi St f . a
support pIQ’g't@ gﬁtrgvge%k%? Tt ?)rleeggt S%Régrl p‘ﬁery ofag ﬁ Iﬁgll\qmgﬂp 10%28?618 to
be supportaelelwrtpnhp%lp-‘ﬁeft aliket P tdmsemapérpbhﬁrlﬂiyf btl}ﬁélcsheﬂépe& pe;

and a braglgk diig, *hiéRarkidchridanRe) tokachldibdie &hepé BoRheeted . passed
t hrough and which :Fg attgched to.the [nner si dgsof t he sup Eort gl ate so as

to protrud@YENEE t k&<GFp Fapsht PipesnBave8pPtpPEEN: APBAEGRISEEAr B88gAThol e
provi ded |mfbhrma$&mr-cpmnanllchbﬂe andergroaddspdpet hat each bracket of the

Sheat . bl G SUHALLJEYGRRLIEANIRREILOLNR BERB uRRBE HEARERRCH thr ough

hol e which i's™p ewer *prpeé at a proper
spaci ng alcaurgumlseapppe axis direction, and the sheath pipe, which is

attached in Suchngrgaye! hays &ars df%‘&l&&b & W ehl,i 9HLhY 198gepRA Vi th

each support plate and is dispose | on e axi s of the sewer pipe,

is inserté# interaabitaekeemmne%hleHéracgwwwci@mﬁ thaydpaca eReatBy being

suppor t edpipecFogORhisgtahgoBofiascat ibBaSehblest enevppAtb.a ﬁmeaits pi pe

into whic nmuni.cati on cables._are iinserted.in, the uppe ar t e the

sower pi pATHOETAE 1OREFPRBEBAGAPAG PAEESKRTRd BHeC . HE il ahahPRER pe 1 s

suppor t edpiipet sweppqpe deydce consg het Seguerf :pa EappoEr platermmnveskalbag t he

fl ow capa d ilit
Paghky 8f:e§ﬁe£@19f%8|t ﬁé’p} %ﬁe%ﬁ\éﬁée@éi’?iﬁe s Hﬁe?o B %M&Bg y

sewer 1S S i cant | rove
at t achi ngthgeupperspakt hobi pe ke mhqmp@ thed sewes. Pmﬁévéﬁd before

thg concept bﬁécktée hav D gred 'ﬂ'ﬁgﬁQmﬂbﬁabéeJ&HﬂdQﬁtﬁid}Urtdlep'sﬂa%altﬁ tﬁ%ﬁélt eg an
or dl nar I pe w sed .as e or e_l1Ke.
Ther ef oyegspﬁa?ﬁg gfmua s%‘i“it‘]b"gtﬂf‘f HW%%&%}\‘%aﬂgé‘gﬁnﬁéfiﬁr‘BGnd
pi peh it vhe erpesfarp'lame aid ashtd mi;]csheaiél mtpetheptmperctmmme.nbyhél gﬁ| ng
the u ter | | n thne
;rpound t%%ﬁ’%@?’éipg @ﬁ é): Q‘%{l @rgﬁeoé éyf%gso neefogeglgg:é %per ation
such as dnggmgonmgtaredsechdmaﬁgemhbwe&ﬂcﬁtmfp‘éhe@hﬁemmmauppgrace it
with an igkeseatyd wtﬁmawhee%e suéwlﬁr g& em}dm@@cmh%heh o BWRALBhPI pe s

attached b rreans (5 igeath %agﬁ vice or a,saddl e- tﬁge devi ce.
Thus, to ¢& n%‘?‘{l%F ddu 4 the SeMerPhRE 3% & BROPEX
i nf or mat i spacdnailicaaptke lpriqberagtmjddirecpdaona arel yhé aheathgaipe ophiahi on was

needed, /738 40RLAL0) In SRLF 9y Siiosken R hOTe SUEELLRGR 10U o

pi pe haV|ng no shea o an i cormuni'cabl e "un
pi pe by eagveyedtwa‘emueﬁg:lasgppam Pl ple tanst dsndispesedralang the plpe
communi Ca’ék?@ d&aéhéssé%zt Elﬁéc E&QH%P@E& ﬂﬁHd)HQJ}a%léHtan 'éa‘l‘lpﬁhé@tﬁh I's

branched off fromt E a sewer c%{ng path was too
conpl i cat BaPSnG“PBPFHefleYﬁﬁel H@FGGYaﬁ@Z—BG 6FPPﬂ€tﬁ€1an Hpe was too snall
and br ancaeﬁfatgurameusmneéeﬁt fprdsmltﬂle it @upp@@tt&\rs)wtmpbpen@hwl pe
openi ng F these f e3s.0ns ég In%e #u al Ité not erforged si nce
t here are oé‘gtfun(ﬁcfaf ]tﬂﬂ?? ot T HRREE P thside

conmuni cathensewbreplpeewi'ahoh|smaallstor®1gmlrfgasamem i Morbeverj nspnpe. O her
t echni cal i pe

bxi ot §n EleStgdtn bEbe b sRKbOPCCA TR ERE MY GORE B, Lhe Bl B InE)

essent i al thesetisme wisk hbatk the dligw capacikyt of Heewagenim @aﬁ ﬂWEEbI e

must have?m@geis resdidaIC @ndC REEI &@fkél@fl f’éfﬂa&e th%”&hstalla'&%ﬁr EYtet hat
is, resistance to breaka es, due to r.at-bites

ant i - hi gh9fr bRe Fewer e%l‘ﬁ"?]glsprs&ﬂé}ltfywat%y ﬂ@PrPX@sPXnEEt?ShF\PthB?essure

cl eaning for checkup of the conduit. Disclosure of the Invention
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3. In view of the above described situations, the object of the present
invention is to provide a construction nmethod of an

i nf or mat i on- communi cabl e under ground pi pe which enables to turn an

under ground pipeline into an optinmal i nformation-conmuni cabl e under ground
pi pe, and also to provide the construction structure and construction
menbers therefor. The present invention relates to a construction nethod of
an i nformati on-comruni cabl e under ground pi pe, characterized by conprising
the steps geatingeipe N i eadweigifpd Nitnd adivanar ground pi pel i ne through
a manhol e, the eat h _pi pe .caonprising a in provided with an enpty
room for instal ﬁr%vfrgo%ﬁﬁcﬁrgttll@n cg)é‘ﬁeg’%t r?&lrjg:i% o, and a high-strength

| ow el ongain fiormedt ison -sdoneduamiaTetb v i urtd € Iy riavne) ipdildey i @wieddeed ,n asai d nai n
body al on g i recti t j ; fJxi id
sheat h pi g)eféiﬁlésﬁgg{lgj\r% ?Qﬁ f/) uﬁ:ptgergi.{sg?’f] P%g%g? E‘gg%% er gar oguéri";délgipg'gel ne by
fixing saiar Hihgh-kikengTherefogeongat tbe abovei deserdéhedt onto the inner
wal | of sam%mm*cﬁl-%ﬁamﬂemg 6H§éegrwﬁa%qg;e TE WV REELOBa BY £
relates to the construction method of said | nfornati on-comuni cabt e

under gr ourRF§ge thenEherkhshaipe FRRRYT o HRY I B A2IGERGI ¥R SShet WPRREI n pi pe
and a br alﬁ%{rt??ﬁ&l@@@@é_ . it@%rﬁghbﬁ?hdmtﬁerﬂeﬁ%rhﬁfﬁé ﬁﬁ?ﬁéttl?ﬁﬁ:mé Jrauner .
conprisin after, fixi e she i pe.i.n su antia upper par
ol de”sake BRIV iDe Totatlols hatatiitouih o BiPAcREaHEt: PP RB oai d
mai n pi pe,opdrAtgiondeuchndei digging éwt regipet hagihgf notsmepipargipe tdo whi ch
t he gui de ]_réﬁg)q;gt i g ts . 0 i tRioRe ty roomfor
inserting a ranc%r&g(r)}: [ rﬁdcgatllq:gr?h%e{ﬁlegendtlherel ptg',ﬁmﬁg?@{aﬁqga%g%nch t ensi on
condui t t anstengEAMG@Pipe Answhdchr angheabhmpipe ats Gt tadiied by Beanshed of f

f_rom t h_e G¥ de A tpipﬂ‘%ddl:%_ﬂi{ [ LERY AN sfa‘a@l(i‘éi-‘?t ' h%vq@@mni cation
wth said enpty room at the position corresponding to e connecti.on
portion between WSy BPMV%%@ éﬁﬁ“ééFcFC?f&‘h”bih%é';anHoi%aaW PP Ssai d

gui de condiitio andnffodmatdiot-ddmmupipablye dnddrdbErd gipel tad werpdairgef said

gui de conduj t, tq sal.d.sheath pi and jnstal lln 1.d branch tension
Qondui ¢ 1 idake SrRRaninhcRbg, febSaa M ind MR el BRels AT e,
const ruct idemanst fod efnweringforegtlan pieenhaviadine ehesthrpipel ipitpe,

wher ei n sgirfl JIEREGWHL RInifin iPR AN Hindet (Foun d PiBeP bR ea8d 1§ branch pi pe
connected to the main pipe, characterized by further cofprising, after the

step of fidGEAgHing Sheharth pdBentderLoR -nai n pipe, the steps of: inserting
a gﬁi de conduit Eiu&tt?e&aitbmlync' Nc i m@nbi@ardﬁmeamiedmpgmde&é% :h@iu%%hfoQﬂﬁEd

with an enqpty .rqomfor _inserting.a,.btanch c ni ion e thereinto,
where n o BYEHIN PoRErBrl RS ALY b8 KRS Q0% A% Chemadn pipe
communi cafoa sstepipebridie hsy logfpdtiomasaiab gompd icetedi and £mathlea branch
tensi on cyilihnbs d Mt BRBE G d BPaWbB%ﬁé Qa@%é’gfn%@ﬁ‘ ﬁd bhankagigt i on

corresponding to the connection portion ween_ sal ranch pi pe and said
mai n pi peAtAfRr i1kt aneleg frgmEhanain ipathroyghakrancitPiBe PPERANG: sai d
nai 3 Ei pe Fiﬁibnﬁtll@@s_ @rwygn_s,t@cﬂm_apmgg i%ai'hrdr_éhiit_?_ ndtPper fomed stiaklel nlg

sai rangh tension condui n.sai ranc ipe. L vention also.rel ates
To the conderuareneriiiga L e Cie fnPaRed stk XSRS AR BRI RE no

pi pe, charcammunicadtion chbles drighaddriomgt ttaigkt dagdtiiooninrthskkmadnsi on

menber 1S jinsert i J y ] ance SQ/ .
conpr i ses,pllg?ce t'eré?ﬂggs?ggﬂgsgﬁ%s?%ﬁfﬁgfgg?% gﬁi %j%fglg%dﬁ?@“ﬁi‘gg?]do%ai n

pi pe, theCabdgsoin arkFanchnipgyexdstconduhat tvrcommaiaaisomenkiley upper
part insi g@stabé MLA WiBRoQY ﬁﬁﬁéﬂﬂﬂgt@éﬁéﬁﬁ,ﬂl ﬁﬁidﬁ:i?dd&&sfe@%'soa menber
bet ween nhol.es to .eac?1 (%f ich an end. of salg mai n |ge is connected
respect i Ui eline, in that the communication cable mus ave water

resistance, chemical resistance, anti-rat property, that is,
resistance to breakages due to rat-bites, and
anti-high-pressure~cleaning property, that is, resistance to
high-pressure cleaning for checkup of the conduit.
Disclosure of the Invention




The invention also relates to the construction nethod of said

i nf or mat i on- comruni cabl e underground pi pe, characterized in that a
pre-inserted string is installed in advance to replace a comuni cation
cable in said enpty roomand said branch tension conduit, and said nethod
further conprises the final step of replacing said pre-inserted string with
a communi cation cable. A construction structure of an

i nf or mat i on- communi cabl e under ground pi pe, wherein an underground pi peline

consists of a mainvReRe ARhelaBbeBdedt PEHEP HIG A dn® ,t Bhe ofFiécPiore,
characterized in that: a sheath ed in substanti al Ié’thucpcp%rf part

, f
“nei de t hé T BRERERI d NFEDERORe 1By BTV I0S 1 2rRIUFL RIS 1gp 0
hi gh- st r ersgt Ahdormbodgat-communtieabik whdergtoursdipd pehwhtibhpemeb besniio Si ng a

mai n body i s for, installj conmuni cation cabl e

t her ei nt o,éug\dg%glamdl%rg*—og%ry?gﬁﬂ%q{%ﬁ e]1nc1):n%g§tq} c())rPr{r%r'a“faéLri al el enment

i nt egr al | yirifommat ion-seingurdica eoyndevgyound pigeyt andfalse to pajavigedy, and
a guide C%@bgns%rhe%&ah' SOriProhé 4 angtBGcEXpR%%éfé Gk rletdih1e

out side of said sheath pipe, the guide conduit being formed wth an enpty
room for instal ITheégPXeBLRNc AN¥BRAFLANCER] dReR abP & taRshi ik lommaethod

const r uct igfag in¥olrmat ieh-eamfunitabreti e Qe papes cHAIICHeRUREP! Pe,
characterized in that said sB&gthq%jmals attached.b ans of, a bracket
Which i s [ AORRF I G F 1o SEE R AL o NSETE TG @ FHSALR BABearifikth Apaci ng,
and sai d guidérgrowhd tpifgeltioe tthricweyhodt siatkhodie ,t thes sdmiat hpipipe s di vi ded
into a pl | 1\ Qf LGS, I j; 0f.eQr : .of a
connect i nt;g o?ftlgré}érl%\ﬂn?@ﬁaﬁsba@}oé?ggés?ﬁ %lﬁ:g’hg%%\%gglﬁ%gé %??géﬁlﬁ%ﬁe glgt si de
of sai d bracieamunicatigsn gaplel thexrsinieti dgdar ihiad-sdiriemgtdonmuni cabl e

under gr oung:RiA®ngHtalotl RatBriddeeUenEAt PhPehi 1@ SR B Phravided Pi pe
and a branch pi,pe cqonnected to the main pipe, characterized in that: a

sheath pi g& #81id madn; Rodypatang; the lepsphwisg (dirrGhen i Fldemgidund
pi pel i ne ypdanphyidngikeng soid Whesaild pipghift seibgtiint Dak By angedst parat eri al

I , . i d sheath pi.pe. ' . i n body . f. |
oty 1ot PaRe fheahPRGIEORBHDEHPELER 6oL LR A il inga’”
hi gh- st r edgwrelongaitdegamadeniaile eilemesite mato itiveednalery waddned isaisai d
mai n body yal9Rd & @’ﬁn'g‘?’%“%t%%- 855&1,:!?16,%%,. a guide conduit is integrally

installed 1n the ing | f said_main pipe surroundi ng said sheath pipe,
t he gui de conduThentnygntiendd sn relakesnn FheospnebrurkirrImetPd ofr anch

comuni calsladd Qﬁhb?mhhibﬁi-abﬂmuﬁmdaﬁ_lér@ﬂ&ér%ﬁ@&h@Fpﬁg@élﬂlﬂtieriéirbl’s&&@hed of f
fromsaid bran Ell e and |.nstalled|n%ad

ch i ranch pi , erei,n said
by aneh t oRET s pEPEL LIS S T b oEoR LR ke 2Bz P pibs
posi ti on commesgeddinghenainpipectchagapseribetbsefiusther boapetispinge and
saidnainpflt'}é% S kRSt 1 Sfd a_.ﬂﬁ;tg ALy i le. 6
The i nvent?i on rgﬁgt_lggl Fgét ﬁgéggtﬁgéﬂ%t%%% ructure o% Sléﬁhﬂp‘ﬂérci’:l&{:%
i nf or mat i dRSdgenBALd AN P& gEBEREPHOL (cRBSSELARI R FU ] Fendudt

hi gh- st r engith 42014 RhoAPApegntié Jukdedvnidui i BeDeg fogmedseitiied fliktiagd enpty
room of said QULE on%ﬁ%‘; and ,sai d gquide condult LS lr:%(ged | \ﬁbhet itting
i rect i onPBY CABBED TG fie AUAACCEPRAN T h AT Bes FaRt RNt P rogA

nhol es
and sai d pipeghandnanoempbydooémi Sor eirs errieihg ra dajachdiy @ommupiipatdiont hat

sai d br anclyh B KL A bhek81hPhPhhEH ddh i UOREE1 Do bl Talsde el ¢

with said branch communication cable is branched off from the
guideconduit, and the branch tension conduit is in communication
with said empty room at the position corresponding to the

connection portion between said branch pipe and said main pipe;
and installingsaidguideconduit insidesaidmainpipeby fitting
said fitting part of said guide conduit to said sheath pipe,
and installing said branch tension conduit inside said branch

pipe.



A sheath pipe which is a nmenber for constructing an

I nf ormati on- communi cabl e under ground pi pe, conprising a nmain body forned
with an enpty roomfor installing a comruni cation cable thereinto, and a
hi.gh-strength | ow el ongation material elenment integrally provided in said
mai n body along the length of said main body. A sheath pipe which a
construction nenber of said information-comruni cabl e underground pi pe,
characterized in that said high-strength | ow el ongation naterial elenent is
aht ext It le i tn WhiTgia Enﬁéﬁtﬂ@nfﬂﬁtdm‘eiaﬁbﬂlhtéttﬂ%“@bhs%@ﬁb@%@ﬁgﬁétmu oft ]
characteristics is us eas e Wi S jrection pi pe
Ghich i o Bai6hanfQEiRbHoReRABRIBACARIE WRTGE ABPREN KLy MHEEA B FR48r or bund
pi pe, channderrgroathd plpbalineaa:dhélis}d:s i ang4 bn Ipﬁpeahnﬂgatbmctatpmpleal

const ruct CoRRse o PhERR Y i RF R srCranidRR R Fir ek Pehbuta nse,

char act er iaf&eri thehatep cbftflmglg)a:tﬁe isshela(tmnpdlpeninhe smtdannasm f}_Ii.LP@,Of sai d

mai n bod h i, &t@s |

i nf or mat yor@c%m@% 8gbp§n§%gglwg ﬁfdé & a{ryagj{f eriz atlglf lp%%

hi gh- streﬁ@ﬂﬁh%ﬂﬂé@%ﬁgaﬁlpéﬁhﬁemﬁ‘aﬂm%f‘éhﬁh?nleé“ﬂtd’nwmf—ﬁﬁﬂntslﬁfé'tlléﬂgth of
sa:c d milt n aQSJ@B/ncbﬁcgmmgﬁléaﬁgahba\ﬂﬂé&éﬁeﬂnﬁ@n&héﬂé&h%ﬁt Eﬁ@l@‘te%{s .‘Li@:ﬂ

i nf or mat i on- communi cabl.e under gr ou use in further alling a
o A e P e e O e L P B e S Sy in LA IGR el i, "D o
installi n@rvammw offfi diromabhdd Hhbdei cdmwduit, iand ndealdrathchc kenadioar i zed
by Co”p“ ohAudt JhéST' Qox{&ﬁ‘ﬁﬁléé’ éﬁwtﬂgséfﬁ m'é%g Q‘é' Etaé ?)o%a*l%l%ter
sur face o sai e, an enp roo |nS| 3] QUIde
conduit t @omsa@rppnda{mn taemmrmm@m pmtwmbetmegmaiei koagch pipeed
which is %n‘&oﬁﬁﬁﬁug&iﬁ” ggg‘oegn@f Qlifﬁ?ré’ﬁaid fcfEnEHHdQﬁ@ %nu:g@l’grground

pi pe, characterize Ity of layers are forned in said enpty
room by mdBREIopuEface;f §ﬂédo¥‘a%rﬁlﬁﬁr-’t—ﬁlt$‘lﬁh ;? ¥ asp e SUTERURS d
enpty roogadar bh@althypl 8¢ ahe hesedll Dig eacid IbicH Temgibngubadutie be
smal l er than tw cg) of thTe.outer di anmeter of a conmunication cable to be
inserted i §&% 51 3R A gui de conduit which is a construction nenber
of an informati G‘hecmmmtztaﬂnladamdelgteamb p!tihpec,:otlhbruobSOnumﬁlmd Enber
for an i NGaLARLA AORAETBHL Sifth o 11T Y u@&! gl dgiﬁ eﬁss!at:%ngeaher

|nsert|ng conmuni cation cables 1n an un oun Ine In a sheath
pi pe for iRskhat r?ghéSF%nﬁﬁifgaﬂtBnl%‘&‘b?Je‘%ngﬁé*@F trynkstensiqn member is

char act er ijagérited GPERId ehplydoBiN hAganae! andidh Mmebhsacampirigesgondui t
i's |ntegrall)é a%hach dto the énﬂfr face. of sa d und r, rqund p| peli.ne in
such a maff&Prathe p 88n8fnb“§ FH LRLAHDi 1 PAdDy oom

for i nser'pllpg. C timeL sitept odin uaflglmg s!aadegnudeby:ohduplg aDWardeiﬂh'eo sai d
under gr ougdp@iBAL; 891 yBlbperPpatt RhEReOkaliRCnRi #YpIB8 by applying

tension on said trunk tension member between manholes to each

of which an end of said main pipe is connected respectively.
The invention also relates to the construction method of
said information-communicable underground pipe, characterized
in that a pre-inserted string is installed in advance to replace
a communication cable in said empty room and said branch tension
conduit, and said method further comprises the final step of
replacing said pre-inserted string with a communication cable.
A construction structure of an information-communicable
underground pipe, wherein an underground pipeline consists of
a main pipe and a branch pipe connected to this main pipe,
characterized in that: a sheath pipe is fixed in substantially
upper part inside the underground pipeline by applying tension



Fig. 1 is a sectional view of a sheath pipe which is a construction nmenber
of the information-comuni cabl e underground pi pe according to the present

i nvention, wherein (a) shows the present enbodiment and (b) to (h) show
other enbodinents. Fig. 2 is a perspective view of the sheath pipe of the
present enbodinent. Fig. 3 is a schematic diagramof the tension device
relating to the present enbodinent. Fig. 4 shows a tension device relating
to the present enbodinent, wherein ( a) is a cross sectional view taken in

A-A line ioh&hd thwdn@bh lcﬁv-ﬁal&ﬁi@@ﬁbrﬁm&ﬂéﬁiﬂﬂél&ﬁ@f&rﬁildBﬁ‘da@h part B
in Fig. 4 IC S ct| Hal view, of the QU|de
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di agr am t d nstad 1timey atabmmunlmhmabnacgbléetheméuntobsahdtSaddto a sheath

pi pe rel agxu?;?n g i ‘iﬁ?ﬁ'&elggggqiiﬁﬁnﬁatg!rg;al?egéfnt@ngeﬁ.ﬁggﬁfrh\[iiyv' ew of a

gui de con provi t ension condu
pr esent eﬁbmmedenn sgild. malnstdﬁeakqnﬂnﬁhﬂaLﬁnﬂﬁhﬂofaS§aggmﬁgnpb@d¥nt|on
member usegd g Jlbtcu %s%tarl%wmsamé NS ipe g%?ﬁ Igﬁ.?.t%fi the

i nf or mati on- conmu n|c e und ergroun pe relating to t
enbodlnen¢°¢h%°ugsige§ﬁﬁ#%$@ FﬁFBPwBQN%heauééﬁ&ﬁQ§W¥9@%b“%§95@Pdused in

the const k& 80 SHPtiE rebR Por Lt tEANSing &t bPandR iduaiiddtEion cable
i nformati n co ni cabl e underground pipe relating to the present

enbodi menth &EEJMP0 is a diagramto show the construction structure
relating to theTpeesensteubbdoneatrﬁotunekoﬂgsamdunderground pi peline into

an i”fOr”%hk%Qhﬁﬂqﬁ%ﬂb8ﬁRhﬁiuﬁﬂﬁégEBHEQgEBHﬁd pipe, characterized in
that said sheath pipe is attached by means of a bracket which
is provided on the inner wall of said main pipe at a certain
spacing, and said guide conduit fitted to the outside of the
sheath pipe is divided into a plurality of parts, which are
integrated together by means of a connecting member which is
provided in such a way to surround the outside of said bracket.

A structure of constructing an information-communicable

underground pipe, wherein an underground pipeline consists of
a main pipe and a branch pipe connected to the main pipe,
characterized in that: a sheath pipe is fixed in substantially
upper part inside the underground pipeline by applying tension
on said high-strength low-elongation material element, wherein
said sheath pipe comprises a main body formed with an empty room
for installing a communication cable thereinto, and a
high-strength low-elongation material element integrally
formed in said main body along the length of said main body,
a guide conduit is integrally installed in the inner wall of
said main pipe surrounding said sheath pipe, the guide conduit
being formed with an empty room for installing a branch
communication cable thereinto, and a branch tension conduit is
branched off from said branch pipe and installed in said branch
pipe, wherein said branch tension conduit is in communication
with said empty room at a position corresponding to a connecting
part between said branch pipe and said main pipe and is installed
with said branch communication cable.



Fig. 11 is a diagramto show the construction structure relating to the
present enbodi nent for maki ng an underground pipeline into an

i nformati on-comuni cabl e underground pipe. Fig. 12 is a diagramto explain
one step of the construction nmethod of an infornmation-conmunicabl e
underground pipe relating to the present enbodinent. Fig. 13 is a diagram
to show an exanple of the guide conduit which is a construction nenber of
an i nformati on-comruni cabl e underground pipe relating to anot her

enbodi ment. Fi gThé4inveftioagrebates stow s ocomigturtifon e ruditdeecofdui t
which is a cgpstEUCtion nmenber  of ' 'on-connun%gab e underﬁround
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o £ {ted P, tABEEREARRA S BB, Rl £F SIEOLH1HE S ndRE PEinE BRI TN
sate i n wevddet gengiiige isonaged Ag Zhenditsing éxaﬁsteoafbxn@pnéylng
erbodi el oo 84 8l rankiEoAbeohnelse: bBtueoh nyihoLSh WAEhG Show 2
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show a st ghddtihwdnch gehdton@uhddit £ dnstigliledain ehenippergiartndhbete
enbodi nment L% %ttacged.to a main pipe. Fig. 19 is a sectional view to show

a state t F&8t% 5398 ARG t relating to an exanpl e of another enbodi nent
is attached to Aheheath piipe. which is a member for constructing an

information-communicable underground pipe, comprising a main
body formed with an empty room for installing a communication
cable thereinto, and a high-strength low-elongation material
element integrally provided in said main body along the length
of said main body.

A sheath pipe which a construction member of said
information-communicable underground pipe, characterized in
that said high-strength low-elongation material element is a
textile in which a string having a high-strength low-elongation
characteristics is used at least in the lengthwise direction.

A sheath pipe which is a construction member of said
information-communicable underground pipe, characterized in
that said high-strength low-elongation material element has an
anti-corrosion coating.

A sheath pipe which is a construction member of said
information-communicable underground pipe, characterized in
that a fitting part is formed on the outer surface of said main
body.

A sheath pipe used which is a construction member of said
information-communicable underground pipe, characterized in
that said high-strength low-elongation material element is
longer than the length of said main body.

A guide conduit which is a construction member of an
information-communicable underground pipe for use in further
installing a communication cable in an underground pipeline in
whichasheathpipe for installingcommunicationcables thereinto



Fig. 20 is a sectional viewto show a state that a guide conduit relating
to an exanpl e of another enbodinent is attached to the main pipe. Fig. 21
is a sectional view of part of the construction structure of an

I nf or mati on- comruni cabl e underground pipe relating to anot her enbodi nent.
Fig. 22 is a partially enlarged sectional view of Fig. 9. Fig. 23 is a
sectional view to show a state that a guide conduit relating to an exanple
of another enbodinment is attached to the main pipe. Fig. 24 is a schematic
di agram t dsexipsaiallede shapaotetrheedobgteempr benimeta il tifimn part for

I nf tiQn- ' | ' | at | t ' t.
Fg 25 tat g sr S AR K BhRCobFef pifrade X0 iTa BRRASH TS {1
i nf or mat i d-pegnamdianadmpt yimrdemgfaxmet pnpidedihe gnide comdatiteto dmiseditnent .
Fig. 26 i $imiinld@adTonl 39 stQﬁe&gg%quction structure of an

I nf or mati on-comuni cabl e underground pipe relating to another enbodi nent.
Fig. 27 is a peRPspuddpveonduittesed o ick aifyiah Gonstraqtion member 9fed for

_thfe contS_t l54Gd Qﬂféflﬁ&’@%éﬁfccgﬁmﬁﬁfc&gﬂé?hhﬁ%trbfi?ofﬂ&t@fﬁe thtaEacterrrgzgd t
IntTornati Qn-communi Ca e nder groun I pe relatling L0 ano er e odl nent.
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method of a0 J ULRIPYCOR SRTEINRI1Y, © HAIEHY AUIdNR BE LELA! LageLosgnot her
configured to be smaller than twice of the outer diameter of
a communication cable to be inserted in said empty room.

A guide conduit which is a construction member of an
information-communicable underground pipe, the construction
member for an information-communicable underground pipe being
used for further insertingcommunicationcables inanunderground
pipeline in which a sheath pipe for inserting communication
cables thereinto is installed, characterized by: comprising a
mounting part with which said guide conduit is integrally
attached to the inner face of said underground pipeline in such
a manner as surrounding said sheath pipe, and forming an empty
room for inserting communication cables thereinto by being
attached to said underground pipeline.

Brief Description of the Drawings

Fig. 1 is a sectional view of a sheath pipe which is a
construction member of the information-communicable
underground pipe according to the present invention, wherein
(a) shows the present embodiment and (b) to (h) show other
embodiments.

Fig. 2 is a perspective view of the sheath pipe of the

present embodiment.

Fig. 3 isaschematicdiagramof thetensiondevicerelating
to the present embodiment.

Fig. 4 shows a tension device relating to the present
embodiment, wherein (a) is a cross sectional view taken in A-A
line in Fig. 3 and (b) is a schematic enlarged sectional view
of part B in Fig. 4 (a).



Fig. 29 is a sectional view of the main pipe which is configured to be an

I nf ormati on- communi cabl e under ground pi pe and conpri ses a sheath pipe to be
inserted with a comruni cation cable. Fig. 30 is a sectional view of the
mai n pi pe which is configured to be an information-comuni cabl e under gr ound
pi pe and conprises a sheath pipe to be inserted with a comuni cation cabl e.
Description of Synbols 1 sheath pipe, 2 enpty room 3 nain body, 4

hi gh-strength | ow el ongation material el ement 6 conmuni cation cable (trunk

comuni cation calg) s i Ar SEkdmPt P& sedt ibhaTeheh o f Lheldih tife CONdHit 14
enpty room 17,na|q§£| e, 21 branch _co nication cable, 37 branch tension
condui t, #&¥FHh BIseenty Ni-pe, 105 main pipe, 106 trunk
comuni cati on catlge, 6 ie7ameaptanpitpey dildgrdr €o shibv the stakEEl igwideh

branch cohanidacoatdn,it  ii9eBts et pipe staatiRo clentTap e
openi ng, X¥dodi®®rndpeni ng part, 140, 154 branch nenber 141, 156 branch part

Fig. 7 is a perspective view of a guide conduit provided
withabranchtensionconduit relating tothepresent embodiment.

Fig. 8 is a perspectiveviewof a sagging-preventionmember
used in the construction structure and construction method of
the information-communicable underground pipe relating to the
present embodiment.

Fig. 9 is a perspective view of a conduit-fixing member
used in the construction structure or the construction method
of the information-communicable underground pipe relating to
the present embodiment.

Fig. 10 is a diagram to show the construction structure
relating to the present embodiment for making an underground
pipeline into an information-communicable underground pipe.

Fig. 11 is a diagram to show the construction structure
relating to the present embodiment for making an underground
pipeline into an information-communicable underground pipe.

Fig. 12 isadiagramto explainone stepof theconstruction
method of an information-communicable underground pipe relating
to the present embodiment.

Fig. 13 is adiagramto show an example of the gquide conduit
which is a construction member of an information-communicable
underground pipe relating to another embodiment.

Fig. 14 is adiagram to show an example of the gquide conduit
which is a construction member of an information-communicable
underground pipe relating to another embodiment.

Fig. 15 is a cross sectional view to show a state that
a guide conduit, which is a construction member of an
information-communicable underground pipe according to another
embodiment, is fitted to a sheath pipe.

Fig. 16 is a schematic diagram to explain the sate in which
the guide conduit relating to an example of another embodiment



Best Mobde for Carrying' out the Invention The enbodi ments of the present
invention will be described referring to Figs. 1 to 12. In the follow ng
description, although it is assuned that the underground pipeline is a
sewer pipe, the underground pipeline in the present invention is not
limted to sewer pipes, but may be any underground pipeline such as a gas
conduit using a steel pipe, a water supply pipeline nmade of a cast iron

pi pe, a stormwater pipe, a power cable pipe, 11 and the like as long as
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w |l be explained. Fi is a perspective view of a sheath pipe qf the
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hi gh- stren th.lowelongation material element 4 which is integrally
provi ded i Fﬁ@ ity S%@? ‘3 along the Iength of the main body 3. It is
confi gured suchFtigat 21 his rmisedsddnald whiewhef spaxt lohithe tohstraction
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hi gh- strength |.ow el ongati on mat eri al ngt
that of tRKEelA%iRdESy aBother: gBPO ﬂﬂ§n§ect|onal vi ew of the sheath pipe of

Fig. 1( a ) COrigsSpendsst® piet BADME eltitrddi G edigidinalpiviiewl ogngigas shown
in Fig. a high-strength | owelongation material element 4 consisting of
a beIt-Ilﬁé textile is integrally buried in the wall thickness of the
cylindrical nai Figed®33is Bhisechipnad Wigh-tsd rsshmgt b sbatelthatata gnidet eri al
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Mor eover, g show sectrion Vi ews
enbodi mente &het Faisheipe - ‘pi pe, indicating that not only the 12

Fig. 24 is a schematic diagram to explain one step of the
constructionmethod of an information-communicable underground
pipe relating to another embodiment.

Fig. 25 isadiagramto explainonestepof theconstruction
method of the information-communicable underground pipe
relating to another embodiment.

Fig. 26 is a diagram to show the construction structure
of an information-communicable underground pipe relating to
another embodiment.

Fig. 27 is a perspective view to show a sagging-prevention
member used for the construction structure or the construction
method of an information-communicable underground piperelating
to another embodiment.

Fig. 28 is a diagram to explain the attachment
configurationof aconduit-fixingmember used intheconstruction
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sheath pipe 1 of Fig. 1(a) but also other sheath pipes to be described
bel ow can equally be applied. The sheath pipes 1b, I¢c shown in Figs. 1(b),
1(c) are configured such that the high-strength | ow el ongation nateri al
el.enent 4b, 4c is integrally forned along the Iength of the nmain body 3b,
3c in the outer periphery 5b or inner periphery 5c of the cylindrical main
body 3a, 3b having an enpty room 2b, 2c into which comruni cation cable 6
may be inserted. In these cases, the high-strength | ow el ongation nateri al

el ement Algtrietine e aheeldonsit@ichkasni methbd b¥ ahso possible to integrate
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integrated with a high-strength | ow el ongation material elenent, they would
not be el ongated thereby becom ng | oose even if the main body is nade of a
ductile material such as | ow density polyethylene and the |ike. For the
hi.gh-strength | ow el ongation material elenment, it is possible to apply
metal wires or strings nmade of high-strength | ow el ongation materials

call ed as super fibers, and textiles in which such a string is used in the
| engt hwi se direction. The general definition of the super fiber refers to a
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O PDe I ntegratea w 0 r sne e a al N-woven

bel 0.1 keBaght PEBendty ngnd khat hiBh-§5ERREERALawT ALERABL LoD A EaRiahas
gsgdj hvvhi ehemensi 4t Adso& aewgtnf (Lbeggﬁhwnaﬁ dhaecbfot\hef ma i bagy*ld3 f
oay) havi ng ten_st nas, C . IS t seve yarns o
pol yaryl ate fi bEPrﬁﬁthe%tﬁg,é]%%dl%W%\gf‘{l o\é{n Fgfﬁ?q;l\/\ﬁﬁ'g% %g P\kﬂéted

wi th a 500d(§praemfespsindsster the|abave sie]ictnheﬂesheaehnmp@sh agd,has

textile wshbywHB%Er] elhad“ﬂiéﬂgséf‘éﬁ{ @H‘io@ﬁ%% ?altﬁ%ilﬁdd@fﬂaf Qleﬁéﬂﬁ during

nanufactur|ng and operation’in . he a Q descri bed po yargpate

fibers ha&EYuseHhPLA t%eééﬁ‘é-tlfh‘?c eiSbe%r’tq eftegraldy buried ddy th@nce and
wat er - r eswal aNeRipkARSEt bEStAE @ylhnamaamomdmrawycwr A& ikdred and is

therefore _npst suita se Lp,appli atLo n epvironment |ike a
sewer pi pBt Fﬁ Wﬁf@ﬂgghcﬁﬂgfﬁﬂ?ngﬂgﬁo ‘“aﬁﬁﬁ-% ek)ﬁ‘f‘%ﬁg M8¥nce they have a
good wear alteraatieelpndonsist-pfoafspripgroy, athepealekentextebmbl eto

darmges and { nogslol fek o elgker] B LoD oBbLEN IO SLLAGlY gELber 1o

t he tension rrec anrsm hem over e ran romthe marn pipe 17
to t he naeimbbdigents of the sheath pipe, indicating that not only the
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Next, the main body 3 of the sheath pipe 1 was nmade of 16 a low density
pol yet hyl ene of a density of 0.919. The sheath pipe 1, in which the
cylindrical main body 3 having an outer dianeter of 34 mm and an inner
di.ameter of 28 mm(see Fig. 1 (a)) was integrated with the high-strength
| ow- el ongation material elenent 4, was manufactured by: formng a slit in
the inner lip used for pipe formng for the nmain body 3, w thdraw ng the
hi gh-strength | ow el ongation material element 4 fromthe slit thereby
pl acing i tshesttbegripehd iodn€igandl (eyt but| apso everxaheatimpipesmtoltnes, it
i s possi bl h [ e The
P | fo it iBUY BT bW Eah & &fo#bé’ a‘b?nl‘c’jfeetr&]r i‘ﬁg é‘ﬂé‘a?ﬁ r%ﬂ?lé&‘.ﬁ}

construction structure for con ertimg an ound pI pell to dn

i nf or mat i A& ERemiidalligsunddiyrodd¢ piaxe \ﬂqr!fllﬂélr@ﬂplsalcrhed‘-w d&heng to
the sheat Iy Q) m%&%mﬁ&ﬁ%&%ﬁ%wdxp%t&%q S1QMRARN 41,had pgention will

not be limted the 10 'shows t he construction structure to make an

under gr ouddt8igF@ L1 f%ﬁﬂ@daﬁlpﬁﬂthﬁth%ﬁﬁJﬁlhé'aBF‘énuhBQYg?lbur?cF Fie
accordi ng the bbee@rﬁéﬁrﬁh@ﬂbgw @ﬁrﬂnnelhpermﬁﬁéﬁytwafc 1GMdrdcal
under gr ound .pi qc str tiion .structure of th in_pipe,l f, ﬂ

under gr our‘ﬂ?lﬁ\ B’& hayigg a“l(?“\@”c&r?ﬂ“r g?’t’ec?cb}ntl n§”gﬂltci g the
sheat h pi ;m@mmumlcxaum resabrl epispmaly7 ehrimsgirtegnhole thed® aasebpwhhen Fig.
10, the s c r LS| i thy room 2
i o whi ol giariengtt 1806304 AR aPOLYa? QORI MBS o

| ow el ong:ileil&rlddtteerqea‘ltlé-l%rreﬂit isj alegrBPE§ibbentd P—ﬁtﬁﬁﬁaﬁﬁl fhgody 3

al ong t he pj %{:Qis'txgngttﬁlelaﬁLﬁlBﬁ ¥t3on mcetieD eﬂ%ﬂ{éﬂtngbt epeiwitprnehe
hi gh- stren

erial el epent a mechani sm 22
mount ed i M %\ma U5 Rdn RS @déles]}ge( 6‘ E’iet il%esubst antially
upper part | nSI dﬂhetélﬁeal‘ah rpnpep@d;L?Le shbennixi Flgspels(d)7 ar e )chs Fexied
t hrough maﬁl% l es.9,,10 branch connection bo é% i's

oot an g T B eRer i ety Ry S ind B B SORRER SEdES B
(her ei naf oar a gloncaya lgadoae 'Ser fokmedmennitbst oot eralpleaipheryeotfedhen t he

sheath pi pg1indthich % ih"Eba m#'f&' kS mt@hhaghgtgpp 5mpfat 2d'Sinde the

main pipe 17, are connected W th_one another .at branch_‘connéction box
11. Thus, Wiighe comauRiGatione 6ol 8 SuwMavoRgalnserteber P8 the el enent 4 of

t he _sgleat m@hp@gker?@d#ouw-euwgatﬁhlenl ﬁlﬁfgbhiafl ehemenitn 4h|odu|eB,1sit 14 S
PoOsSsI e t.o,wn e | stre 1 0 ati on t.erial. elLe into
Dot onei dReRaIRLa Yo phrdtas hoeA "y O EARORRAS S U it WSR3,

t ensi on olet akohgdthesleagghhof hhecmangadtddy dat 2ei alThet Aright-s4 rengtéby

fixing thﬁo%ﬁ%%ﬂg@t&%dnﬁ(ééﬁéeﬁgiéﬁéh%! 4HP(F:’%18%ES }%{{e’é ﬁanc%‘s’i gl pe 17.

It is also possib fensron ne nism an ucture at the
ends of tR& %ﬁéﬁtlﬁgpﬁrpéogﬁniallbﬁ texdd Len t Mereqvery prayiidingw fdf&dng pi pe

lts i lnfsta:\Ie f(i'tl Bnath&Xd e eQQI@Qikkg: fb! oy sHart H Qﬁ.@bODdiné h&lé‘é?ﬁ‘&k[]hp' pe
|tse X eVl ce or | X 1 n e
Subet ant | BOEY IBiEeES it VRREphs ks Bt oni e Lond it Bhta RS shetn
referri ngptupeFl@s le4 Fox éxamplé¢, a );uldﬂmmchnstpn.mt@vwhecﬁm bganedt al | ed
in the i nEBﬁlm\@ﬁ.L:anlotnhSaﬂﬁahlg \‘?J.t? %@.%gnnhﬂ Ek% &hreéz 13 pet (@)

and 4 (b)) ens 1 on eV|c an anc tatthe
positi on whetalied dapandipgpen the lFlﬁ;*rtaéllla&GOFlnSi-h@r seafs e atiachedpper

part in the FakkiRgPetlto Anw %ﬂb&ﬁhdbﬁpbzidIOHeW ndi ng anflhfl xnb ng L h;e -
enegn W a Dracke

hi gh-strength | gy el on ion rial I
"o he tons on Hhe 68O5Eh Rled b 5bdym 1hgE e s T fdRe A LSCHABRUIEE ¢ hi <
wi ndi ng dtube2dike mhdh bbdyt B8 bhvihg empty32Zoovik! 2filokecei®nedt bycant act

wih L BARdcdh Biabs Al A8necl achacy eRd L aGRaDKapeLILgr BUTRECT, 2

st opper 3 avin oIe mhlc conf
t he nut 25nsn§|teldywmlohh§| eommunigation esble ¢ oAdse mhnghsstmegthopper

30 is preygpledohya®ibdl mafor Pa fdnent B8!is 3AtegRad1yasieiedlin the
upper wall thickness of each empty room 2f along the length of
the main body 3f. The high-strength low-elongation material
element 4f in these cases may consist of a string or, a belt-like
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Wien wi ndi ng the high-strength | ow el ongation material elenment 4 on the

w ndi ng drum 24 at the manhole 9, the sheath pipe 1 is fixed by disnmounting
a bolt 32 and stopper 32 attached to the nut 25 of one end of the w nding
drum 24, inserting the high-strength |owelongation material element 4 nade
of a belt-like textile into the hole part 24a passing the central axis of
the wi nding drum 24 as shown in Fig. 3, folding back the end part of the

hi gh-strength | ow el ongation material element 4 in the winding direction of

thedhl ghdsdﬁ?ggéhliﬁwt@xft&gﬁ.‘l Oﬂhénithlat Qlloillt(ﬁﬂﬁﬁl::i plLe rhﬁl;kfét}ihbﬁ%mptyt t
wi ndi n rum e vicini e entrance o e e _par

D, 1 her A 2F ERAPIAE S L0p REEHGP B Ak S S PRSI T SCMRUAD 1A GHOM 1 he
hi gh- st r ergtdlidsow- el ongation material element 4 on the tension device 22 so
that the end of e h_Rpipe i aged L d d_lcogati on,
fitting the detg%% %%gggbgﬁb%OI%nFioaheiﬁuF 55 1283 Egﬁng%? E ?lghtenlng
the bolt 3I¥Isindnigal maim bdidyg 3gr Formedwwilt n pantdtdos, pﬁlamelswlgy by
setting ey £FBAIThd Bentk ne@teffahﬂgb%rw@ 13@*@'9%16 |4} hpelyensi on

devi ce nanho 10, wn str ngt h
| ow el ongdAASHh 2SatléFPa‘Ph1§F'érﬁémmU4Hé}ﬁﬁlk%\ \ﬁlalbdl%é @@Grﬁ’?ﬂ-n%q‘dm@ﬁg‘ t he

wi ndi ng d@%ﬂgﬁusﬁﬁbﬂéﬁ@léw-éloh?aﬁﬂéﬁmakériﬁl@léﬁéﬁt ¢atimtigrally n the

bstanti al | t 17 t hj gh-st th
ow el ong RS SHEd L) ERLEnaeB AL Ehe BEB o0 BTG LR - 2
shown in HAhe l‘ﬂ.g«hﬂdtﬁleggtﬁ( ay:w-eloagatyongmabérml Zﬁlemem!t t4ar hied tihd st he
t ' d |4 t
mator | al  SSeeY FonataF ot AP dndn, Ebep b I SEGRRA ey LTI O
devi ce 22 quea@hulﬁgshﬁéthemmmlmgarlcﬂq @uaszmuilhlpﬁesema'yyvmq»mq)ﬂeg/@ﬁt t he
br eakage Qﬁtﬁﬁ@hé'a%v@td@éwﬁbécp%éheﬂgﬂpé’ﬂf ”Bitteié Yo iR o 4ne@i#zed by

e main 7 when . tension is applied on

bei ng rubbed e end part o
t he hi gh- §tléﬁé¥%1qthﬁﬁ 8§g&PW@HnﬁEP§PP§ICégéﬁénﬁhﬁreﬁﬁﬁébver a cover 27

is attached to trhe sheaitdnpdpei ¢d 8Rowwd RHOFegL ufon)hcehsabtengtha
| ow- el ongat i,an et eri al | l.e tension.is_a t here Thus,

I
it is nadgy&&ﬁgr cgltg &ﬁtgg 9;3§h§§¥ﬁn§|68 fmpgy ﬁﬁgghbﬁaﬁﬁtﬁog l§h|s
i nt egr at edominuin idad ilvingeadilee bgrhanl be- éneegaedenandt er hilghesérength , in

the main @.'oRﬁe]an‘efatth.o?naﬁSteEQaingéﬁtéﬁ{: £ édﬁ&ié@iﬂcﬁ%f%ﬁ'&ilﬁ%

under ground pi.pe, hus it Is possible to Insert_ the trunk comrunication
cabl e 6 i HeFtide dfcdnftegradly. b961ﬁérl“tﬁ@ecﬂﬁéﬂrﬁéﬂpﬁﬁe§ﬁr&8tGP@ of an

i nf or mat i @irecoamfetendiilag umd@eg&eunsllcpn@etﬂi@aém@h @@Itmm@dllnanGych a
sheat h pi 1.0.s.in taII ' '

| n a I n_pipe of, a and a
runk comis BABRoREEaReEnsl Pe e BhSRPLER e Aol TG T oS (O3
expl anat i @rasm Cbnggsgsmefnaohulaeebhlse rhecttiidre ,sandctlme e:dnﬁlg‘lmamrcgl &n
under gr ou | i pe f@ﬁ% qgﬁpgﬁ
undergrou%&rglg% %H F%§ i ran %ég;gﬁﬁééﬁ?%%qg;b to a Branch
sewage bo?slééﬁﬁﬁdlﬁt ad- eﬁdhdfwélﬁr&ﬁbﬁ ﬁhﬁem?lﬁhPEHYb?Bnéﬁe§ whPlerom t he
mai n pi pe jhéusceptible to deformation and increase the strength of the

main body 3h thereby protecting communication cables 6 to be
inserted into the empty room 2h.

As described so far, the cross section of the sheath pipe
may have various shapes, and there is no specific limitation
on them provided that a high-strength low-elongation material
element is integrated with the main body having an empty room,
intowhichacommunicationcablecanbe inserted, alongits length.
The main bodies of the above described sheath pipes all have
a substantially same length as that of the main pipe in which
the sheath pipe is to be installed.

Since the above described sheath pipes have a main body
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I n an under ground pipeline in which a branch pipe 7 connects to a main pipe
17 as shown in Fig. 11, the entire underground pipeline including a branch
pipe 7 is constructed as an informati on-conmuni cabl e under ground pi pe by:
fi-tting a guide conduit 12 in which a branch tension conduit 37 is
installed, to a sheath pipe 1 installed in the substantially upper part
inside the main pipe 17; installing the branch tension conduit 37 in the
branch pipe 7 connected to the nain pipe 17 and | eading to each househol d;

and '”Stahhk@@r%ﬂ@&%ﬁﬂhS@Hﬁﬁﬂbﬁibhgﬂwiﬂﬁiéiﬁh ﬂdhﬁhﬁ%ﬁﬂ&ﬁei@m@ﬁe bOX 43
| ocated at .an "end 8 8 The ;ﬁ; condU| 12 shown in
tdmnq % PgaFPf’t

represent theysygy Pﬁ@ qven jf FES shape
shown in Elag..n body &spmldél loyf audhelnheet fatleeiplesagh asbodivmdenhsisywhi ch
t he guide ¢ 12 |s for 1 thits fitting part 13 narrowed to enhance
t he flttlﬁﬁiy b 5?e 3%ﬁdUIt 12 agai nst the sheath pipe 1. The
gui de conduit 1Eomstpeehagb£$wremmkhcﬁowﬂe&ﬂngatmnﬂ1masegahﬂeehymene from
the vi ewpqin d he n h i ggs of
mater | al & ad oo Rt T80aPRIY Altal BirkR 6f, skinde fhdl 83 Dl nel i ne.
Further, bAg ﬁta@neéhdl@w-qhowwn Waltf—‘g"laésl%a]él%aﬁs%tpqlbfih%ﬁt:
fulrt he[ hCQF&HIUﬁIetSZEE.!L@E E?ﬁbl@ﬁclﬁ sudie aWB'tE.‘l]@lgpi?s gldse(% 'rllihﬁﬁflié][ dén@@ﬁd&?bléz h?ﬁ
a leng on e shea or Wi a fi r Wi
hi h't he CgaRaE 108na TRe: aopPra LA hind SLamIRE S e oatre CibeR EBIERE out o1
face of thke ahfhbér pypiscH haand abtrengtl dsbmntlz_l.owetrothbnch @aatd an
communt CaLhageSANER Rk LR {4 e EghLY ARl kefla st R aihe are
i'nstal | ed. 1%% %f Yé% 8 surr undlng g ) %lng art°13 and
is secti oned!ludesl gh&‘ag f)ybar,p:patrlatﬂadmnpld@t €iberi ccdxbon Milheml eteegers (
14a, 14b, §y2 ed into
flfeldaltr%?giﬂaﬁﬂﬁﬂb6¥¥%ﬁﬂ¥féﬂéfﬂbgp PB@?E Ty é Fﬁehgighé

each | ayer
pre-inser P@&zgrpllﬁg°l$fzpl4§érfb‘éﬁlfnP&&V&ﬁd’éaft@rf%%}" a@negthad Hemand

communi cahngnoEakhesdl ivhappliaghdlikei.ng the gU|de condU|t 21 in the main
pi pe 17 as w || 5

Be scri be ate& Fi ﬁ 6. i.S an. ex agatgr dlagran1to
Show a state t hANeY TR GE2009dAPTa A8 FRpRL Sty SRaeIPW-5{BRIAELSPdi ng t o
the presemateriedi ekenentlackiscantipiipemical pnopeattlyedepend ieg subthent i al |y
upper par Epg’iibg‘é BRe 1”8%9 Q"e&%r%él@’\%]hﬁ 1? G 4 V&c%f‘rgs}h dt'B8atin

comuni cat Fn cabl S _1nsi e condul aving a ?lttlng
part 13 |§anb?eBlSB'§ﬁ§GBGF§|é@W0919ﬁga§h@§tﬁaB?§éal elp@enti aBdeondui t 12

is nmade otnakéatftérsugbwérméyte;tdaytﬁrtme ﬁ\ﬁdn%ﬂ;b@fftlﬁé%é&ttﬂ" gpee to the
outer face E thg eat since the fittin ically
Cecover o BAERRRGRFYEFCTL AR SasosthEd omoan biRUs porgefiul e

struct ur eand pomypgquMenechother ndneemica I tnga yo fbes lusaidh whiiphd haveguade
conduit 1 n t t ed. | Lpelin re
borne. by RS SArorioR Pﬁgﬁe”-'i A s A R oEnd o
into the R&PR B@d993u§f—‘ t hehk§Rat¥hen pkackinggreay replsfanre Andae¥ or ce

gt her gegbﬁti-cﬁhepgépta@ ?%ﬁtﬂiﬁ@tammmm@x&bgl@sﬁﬁbaﬁm@ Ehenabg\ée ff
escri be ul omruni ca e ich is hranched o
fromtho PPEK @eésiﬁﬂﬁrc%?]% ey AreCthe T 8 KRB LIt srasipiE oo

i nstall edsetleatrmnimsltecésb&e'_fﬁecti.ke stanihg havdnlea Ihdigh -t rtemgtdc bow
househol d ??ﬂga%&Bbhgng 'Bﬁg B?t%'deTbhﬁ%%EynngEfHHQ'Cat'on cable 6 is

br anched o Fom connunlca ron ca 6°1T'n"3d necessary nunber
correspondi ng tnorh@vanrvmoolfs fornen bl texts has stch aguiahy kdsy knidtal | ati on.

Further, BPSJ.Sgptd/r %08311911&’28 Mﬁ&r BQ”QHbé i—@késmétﬁféf %6 ri%ehhéf the

hei ght of each fa er 1s spal han tw ce of the outer ter of
br anch coﬁnﬁﬂpt‘&?i’ﬁﬂ tarttle may h%é’cseéia@ﬁ’ EFF‘&nEﬁxEéﬂfﬁm nPEEt b n“%%‘?ﬂ‘F e 21

will not gebeamrfmxa;amcmthbtamqmawﬁmﬂrﬁﬁgmaaemmaﬁ-eﬂﬁleh@Eh
arrangene

d,d n eac ayer, even_if | tiple.branc
conmuni ca 98n igﬂ §$§ quﬁposﬁd] %hé“ﬁﬁgﬂehlégx¥uﬁfﬁafﬁﬁﬁ cabl e
21 i s prelbnecdn therhemgtmylsru dhgéedion oifrictoe madnlbodyaaddtaddef beetsh 21
of thehigh-strengthlowelongationcharacteristicsofthestring

can be exerted. For example, in the case of a fabric, it is
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househol d. It is possible to assistively prevent the sagging of the guide
conduit 12 in the radially inward direction by placing a plurality of
saggi ng- prevention nenbers 50 consisting of a substantially C- shaped fixing
part 51 having a concave part 52 in its central portion as shown in Fig. 8
pl aced at a proper spacing in the main pipe 17 as shown in Fig. 11 after
installing the guide conduit 12 so far described by fitting it to the
sheath pipe 1. It is also possible to prevent the guide conduit 12 from

bei ng det aghadablentd hedabezillo e_oh duéw@t@uaw&ammm %bllng in the
nalntenance eratian. g%r % bsta % -shaﬁeg f|X|n par t t he
5

saggi ng- pfle G Tie% & 1Ckn Ehe, Ay BFSFh nﬁSﬁ pi pe 17
whil e ret amgm@ttﬁwg@lhl ﬂieweemdngatianl fubé:s stoniary @sedr As S5the Matip tbhe
branch te%bggggéggp %7 is attached to the guide conduit 12 through a
branch ne 5 “SNGW i n Fig. 7. This branch nmenber 39 is fixedly held
by a branch-fi xiChe hegbestzeagmh|dhwrelbngagdonomahermaﬂeeleaeetof t he

gui de con Fug t i on
Where t he ey (¥ay 1 GHLEErgeati Lo Entnd ( BBy Y R-BERE 20 ng
out the brarkendingnihiiner s tdm@llzboéﬁ@fatlp¢éheﬁ§@rnmﬁ st MPEQONELf,r om t he

QU'nge ng%‘én éx?awﬂfl@ iROSHd BABath PipRe JUEdMicHNBAiA bbdyals Wﬂ't@@rh'ﬁédbr anch
menber

b branch .3
Whion t ho Vb EReLATEh S LEARGER ol Sur e Harars fomiakarda e SERton LAERS! on
condui t 3&m&nmpnpemmtimsta&latﬁanmhtdm@mwstHQSOsmmmaMMtﬁbgheathand t he
b h t th
orpty ool bh BRopRZITTac chS Haift B3bUCy B1nBLT bR AlahasEreRlrh’ [ 0F
condui t 3iOWr-@rE|:ptn|q@tbpammt¢)tp®1 eltemeo@gwuhBObrm@wlﬁtnd@gasmstrhbeabove
descri bedm*a&%”BBd Omﬂ'ﬁ?é'?&é@r{?& G‘enﬂcilodi‘h’i‘érf?ﬂ1 *dosb‘éfﬁfe%éii'wéd%%dow” thﬁ

present enbodi nen is a cap

havmggz di anet er of about
four opti @R eKAMBLecoF ckabFkcation haod gisthensheathipipe én(‘fléf Rﬁ ch
out er facehownGoaued iv wlimombet mﬂnriluethybliﬁwﬁt,loas the pre-inserted

string 41, one ¢onp tub r|n nade of ur e and haV|ng
22 subst anti a?P { q??ﬂi’e'sgi Wtﬁ PHS toPn AL ﬁﬁﬂce |cat| on
cabl e i s proeber abtggne’edd wth tttee hoalyc pacdniuof cblte ghesmtt eipealll,ea ot her
than four p3as6tRes pbat- @&ﬁ@kekaguﬁsgéh&psswgaehogrh;e&7t °gndey be

utilized. Furt er, bran t ensi on con exi b pe made of
sta|nIesst§ﬂ€§Pe§F9ﬁ%ﬁﬁ?@wa&MfQQyW@#ﬁ@F?th§E?@&§%WQFPélﬁﬂaﬁ Hlse

corr{rumt Caﬁllgﬁctdbheoﬁ1thé'hh§1ﬁ)rw&_'ﬁ)ﬁ@tﬂﬁn@rzté‘x?mﬂtla{nﬁiy @ta@)h; o wahehlt n
protectin €, cn,_.conmuni o e_. QUuUl Si reyven |ng
o Garmode PRI vE AV ER SYaeE 1ot 8 oy A A R maRPRLE on

cabl e 21 andt aevdéftandhopepstirabg, behigh tmﬂ;ms@édawmhla I dgaecn bEd

bel ow. Fo P NE endi ng
Padius | apoayeRERE PELandfiSy 13RI ) 186 mElC uRIHG"En AR RANPLEL PTG °
as not tompkepkhe handling easy aprd adaweaﬁﬁﬁwdeﬁ&dimlse%mq accﬂlrxaﬂurhegm ni mum

bendi ng rﬁdhuiaétakhﬁ@ﬁaha bgaghﬁgohaﬂhua bl &.the branch conmuni cation
cable 21 to be ggserted her ei nt t t he

oy cat L on: BRSNS dESEF LBES por T ot DAY BRbeigbad FABRECaY ¢/ om

bei ng benre51SEadcegprbpeatheﬂabhehbeadaquﬁadsmstandethndeby bei ng broken.
The branc ) t e t ni cati on cabl e
21 is arrgﬁkgg ggg QQQﬂHb ﬁﬁzgkgﬁghgsgﬁghém% QS4§ gggphe end of the branch
pi pe 7 aIthr@ﬁéeﬁpﬁéicﬁar@nﬂnéﬁdéheﬁéfﬁrﬁnmﬂsblQélvabiﬁef@rlésprbvlded a

tensi on ngpRRRCalidas LAt Qnaéﬁv!}kéﬁméﬁtc*ﬂlkéeabééﬁéf bfgé' oh ﬁﬁﬂéh"é can be
inserted and is tightened u in the branch sewage and t he branch

tensi on cBRBEEANESLARD h§ %&B’]s‘tetﬂ“redMB?ePﬁF% t%%ﬁhﬁﬂéﬁi’?ﬁ agopsl WedFt her,

to secigr erébﬁsbgﬁﬁéharlclelasd:@ﬂ-pﬁ@dﬂlﬁro'ﬁaﬁﬂythﬁeypﬂ.@é mm]tcsdepmdﬂetb@ bg gnch
pI pe I,t IS eslr e 0 use or .exa a.Co I, t | X1 er
P onei ot1 niibnpde Sl ddhd eRaet 8GR OR e b N e R EalRERET > |
57 in itsthenttal thertensicrs meuhanisn Eyy bedding thesuokerobhiai rahgei ng
nmenber 55 £25mt ﬁe' é m%hh anetBhgh ! Hoign§|op conduit 37 on which

d S re

tension is applie Installed in the'uppéer part inside the
branch pipe 7 (H¥estFghe main b°Fh[153 qfné’ﬂﬁ shegthhpipeahcwasenadencEondui t
37 in the upper part inside 23
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the branch pipe 7 nakes it possible to prevent the branch tension conduit
37 from bl ocking the sewerage flow and thereby inpairing the function as a
lifeline, or frombeing bitten by rats thereby resulting in a breakage.

Msr eover, arranging the branch tension conduit 43 in the upper part inside
t he branch pipe 7 as descri bed above wll cause the branch comruni cation
cable 21 to be installed fromthe guide conduit 12 to the branch sewage box
43. The branch sewage box 43 has an openi hg near each household 8, and the

branch commibwcaéhgitgabd Ey@dhglenedf @ Heashegneh ceorge e 4heathdr awn

out on the,groynd,and, t fter.is.dra into.a termnatlon box 44
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A etalle d‘i%m%%a'%(‘gﬁ% E%Q § %&t& the B‘igﬂ Qrbﬁg%ﬁ Hot} gi%hgg‘élﬁn
corresponmaﬁgl’tléleabﬁmﬁbtls‘bhbla@ mampfncméeﬁrl@mttfq,r@ﬁmmiacalibmrtablee bei ng

protected 1%&@1@&%'@%?%#&&6%%@&&7 thé%ﬁ.rrﬂbaayt? wtad%faw%ur e, a
structure is achieved to construct an undergroud'_il]]r Be i he, which consists

of a mai ntHepBleh-skErPRAtPs1aR-HPBIARLPR LR Bent de fgodukdeni pe,
an]g a b: alﬁqfitptﬁérébyqlﬂll@@i@@ i Hétgle@d Rhei Eﬁnewﬁsaﬁdl outer lJ.ps, and t

i nformation-co ni cab ergroun s .a who ucture
o eali sBTtERAORS.Fhcn, HReE,C LA eBRRTRTEAY BAnuEaeEise N pBeRkby ol | eq
wi th easepiipet withr @asle pndeat lokucbbseér, according to this structure, the
branch communi caheofh ﬁancﬂ]ﬁtkﬂéiﬁkg%f Boh0g- LAY BhAG EbANG Stat e

of being insertée tensi on condul
branch pi pipeldae W%@h@ﬂﬁ@é’ﬂ‘é&lﬁ\ SAMMENG EARL EAMARHARANNEDI R WAdAr gr ound

pi pe eVenUJeiﬂEhiﬂéaﬁéfé&tﬂﬂgQ@%hé%héﬁ@hQﬁ@ﬁﬁhoﬁﬁ@ﬂ%ﬁ&@éH@Bc%ibba 21 is

conpl i cat eg |t hs | so magl possi bl.e to, iﬁ er reﬁ |Lemegts such as
that ther 8PP¥Sh0 NPVRVELeNn Tt ﬁelE'BF?HEE:PPnUl gPBt Pet aMiEEACRREEERY T to the
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property, uaderghreuhdke;tpwbaegved,met tphghm presenheembadgmenénmﬂmcondU| t
37, Lher e sh¥ophatidadceniERREEnSR GRLLEArBanE phBEkeBRdt-ASLsbANN [N Fig. 7

for V\nthdravmn% branch tens|ion conduit romthe inside of the main
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Lo hook tbe iRtanGHibANEbAfufeedibn3éadibech! Yan He! BRkertlapRyeR! the
ent angl ement o ranch copmuni cati on_cables in a_guide conduit 12,

it is desf‘l’-gﬂr§tFﬁ59tBhé°}50§|19¥‘8ﬂté?Paﬂ@Eﬁ’Eh?l oflemeng, énéﬂt68ﬁﬂﬁﬁ)’cat| on

cable 21 fborinka fwitiee mfidllJbbd%% fﬂd@ﬁh@l@h@tﬂ & A HARGEITE BodiyuB ¢
associ at ed Wﬁ-ﬂ%t he pos. ti i

h d h
househol d°8 irq 4ddoh. g o1 hgP-B=ent i A EBeEREOPU ¢ as
that the hatechateienenas ibyna ¢csipisdon2fechan ismeddnpmtzed én tiie hnoee
anot her 'na&;geofwtqmﬁ@ﬁﬁoﬂbrg%ctllooeosm B2 4 b NSl QN LOTPURIERAL pape cabl e

| ocated at the outer-nost position can be taken out
t owar d thénﬁhgﬁd'él%mai-h@% 1y pi Iggxelma{.n pdpes 7g7 are C)OHHW%FEFOUSF is

al so desi ithaidih@%éﬁ 992'1167 §&@1|i\ é’é[aﬁl ame'atnd al %fr%tﬁﬁ:ht b@nﬁé&‘tlbtﬁ %kCMé?
pre-inserted strin |s erte € .0 mmuni cat i,on, cabl e :
Next .t he B oREPYLAEH of OF 8 ok B, COBRanGRAEL GRound

pi pe accocdbhgst 6 (herpinaéﬂér; nabsnbl caliedl| abe"tesnki Cemimonicatingnover| aps
in the ex th O h onstruet i ny e.of an
| ormat | SREL B ArbeEFed (i Aty BHER pIBS TooPhiBE 1" kR BAPE
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Memh%ymﬁwﬁ&wﬂ%emgmﬁﬁcée%mﬁ%ﬂ@bmmh%w%

box 43, and the are precisely measured (see Fig. 1

under ground pi pERRfe, Shh?%hth% ?EHQE#%%ﬁﬁﬁ?%c%?ﬁr%ép%ﬂﬁt1°n material

i nf or mat i on- communi cabl e under ground pi pe by | ayi ng branch comuni cati on
cables 21, by using a TV canera or the |iKke.
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25 Based on the data acquired fromthe survey of the underground pipeline
as descri bed above, the lengths of the sheath pipe 1 and the gui de conduit
12, the position to attach the branch nmenber 39, and the | ength of branch
tension conduit 3 7 are determ ned, and those except sheath pipe 1 are
preassenbl ed. Furthernore, arrangenent is made during assenbly such that
the guide conduit 12 is provided with an opening part 40 at a position
correspondi ng to each branch pi pe opening 38, and the branch comruni cati on
cable 21 léiéilfe&tmwcblf HHé)EthQhopﬁpér!glﬁalbné@raiTihn Ry 1edgt At e branch
t ensi on COﬂdUI&) nplqhhls branch f fron13§5631|de cond t 12 through
a branch At ittt ﬁﬁﬁfﬂp HsF TN N 42 i s
provi ded aiov\t-hﬂd:ngmuﬁort hlatlemalaahenemenonmmdulthékeriﬁnmmhmxﬂmqompe 1 and
t he asse c uy 2 Iy e Ve, v e b i Si ona
oper at i om%’arr 3’%&‘23 Qﬁgr{* hroéleé) dr%& ?‘Pt ueéﬁ%ﬁ%bggﬁégcgg %\%ﬁi(ﬁ{% % he
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and othe ﬁ:ﬁlﬁé?ﬂégtﬁ%fp‘”e %ﬁ sdb%h&awtatau pp@ Eg&t PHEHE @%%an?ti%)%sl on .
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i nserting 1nénb'@helﬂqh§taﬁrﬁalraeldmu@m paatrlrmmm m@@nnpcpenld wd.1d

sel f-propgd éxyen £8kdd ré@érkhﬁg'ﬁd(ﬁlgfuﬁt( E?rancﬁ(ﬁ?ns'i% €6M& £6n dévake
t ensi on nmechani sm 45 are at ached t0 each 9, and branch sewage

box 43. N&tt 1SoiRstakied ithER IRnes wadl Sﬁdt*t‘hé“arﬂ%%es?veh%tarﬁ shown
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i ntegrateqd Vil *&ed@uﬂxhzit H:%E%'iha‘ifnﬁ' Qﬂaaff'ﬁ&ngmtﬁn@ fligal %‘E‘E@h h it is

possi bl e to instal e sheat roper e naln

Wi t hout UM ed-ot’\ﬂiaé:tmﬂr’éﬁﬁﬁ%’i-éﬁ eesment b}scﬁ%]vﬁl e-tthe Eﬁ%‘é‘ﬁﬂtrﬁepénl into
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by e, oG Su9TRE, 8ol REheRERRR 54§57, whshie, 9.0 11

substantial |y ughen wandlngsthhehﬂghqamnquqmelbwbbaomgpkynmgmaearnam on the
hi gh-stre el pngad i r e éﬂﬁk t Kk

comuni catglg%ﬁebg\hvfle&g 'S |“ﬁ'gléi$quqlﬁh 9'%1h§1€ t“h fé]? rtlﬁ% ﬁheathy, it

i s possi bPéPeol denfiredtbyadismauptprIct b&ﬂtumi@mir %tmnpgr@ea aﬁéagbedn

i nformati @8- ERATRAE czadobq aﬁéeém (B{”‘ih@ QQndEHbtcﬁ‘ﬁim yme&ntsfé&tawc_;de:@ondu' t
12 to be gescrlbed ater i s pnot use i f i_nst IIed in

he t
subst ant i 3HEP- ﬁﬁﬁépgﬁﬁr9°Wﬁ§ﬂﬂégﬁﬁéoﬁamﬁt6Fbé 1¢ §§5Bt g Wéﬁﬁe? h&vi ng a
simlar shepe-Mkbk tbrtibadinte fthkeé ngpIergmrt 3R aspaws ing Ehe. c8nfexlbe

the const PicE Bh BREreERaLhSrafin A 45 Fe B rids ga Fratiol kR e O™

i ?tclendi:g%t?emrmmwhe mmnnw?wmm?m'ee?mlbegemenul Eialglee
Cinder ar ound Hpe aa TRy e o B g 0 LB L BT, e

pul | menb@ﬁtﬁﬁé@él ?éﬁmﬁﬂttﬁet%aﬁ’% lﬁ?lpkfcl?lfl hey iHacag whrum ?HelﬁuFEe

conduit at one end of the main pipe, for exanple at the manhole 9, and the
pul |
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27 menber is taken up fromthe other manhole 10 to insert the guide
conduit 12 in the main pipe 17 . In this stage, each of the opening parts
40 provided in the guide conduit 12 is substantially aligned with a
correspondi ng branch sewage box 38 respectively. Upon taking up the guide
conduit 12 fromone manhole 9 to the other nmanhol e 10, since the guide
conduit 12 may be twisted, a twi st-prevention device may be interposed
bet ween the pull nenber and the guide conduit 12. Wien a twi st-prevention

device istheedicihity dokewe @ﬂtr@frfo@ otfheheumnae qantui2dal2thereastek! ed in
its full length in e _Imain i

. . . it 37 i
drawn i nt SRS RGOS YARdiRg Eﬁ'“f“h?é &Be?:gﬁ gﬁr?gggﬁéfe‘nibﬁgéﬁagggéb, Wln;sch
i s | ocat et igh-shaenigthol owhel bngarcion aatieari aloaleméent idsopddig tenedodi rect |y
bel th h ' L1000 [ : duit 12
for o and- SEVICE PReBB-fnel; Gt 19id & e BRSRERBsEL 5 MR OAM
end of the@redetermines éncemanut foyting the detaghed sUepHeraddh iptpe

openi ng 39&@%9@?@%@&%&@&% Htf&ﬁ.rﬁdn'iﬁeaﬂo%r@i'd@t%%%bﬁﬁé from
t he branch sewage box bservin a TV camera . Alternatively,

a pull mewidding idl*r'é‘é‘rtzédwf’ﬂl&rrﬂpﬁerBFéﬁ@h sewage box 43 to one end of the
mai n pipe 17 , Bﬁ.ﬁll@&?‘ml , €by "Bé&tel kg Q:lihé1ﬂ%@hsﬁ:&%m@t&ngbwpbmﬁnaaemdnt hg
mai n pi pe en.after connecting t e ranch tens.iaon ui. t an

S pul | RERRAL S1RReR 1 hBrkhe VeAnin (N IPd i oRe At s EhgGe  box
43 to insmlrﬂhotlleelbpawm’rdir@&henhrg)helsrtreﬂqth rlcnhelhmwacﬁlqm petéridgxt, the
gui de con 2 hSof p . g resent
enbodi rrent(:é"lieEn \Jf\}m éh {l Eﬂgqﬂ éﬁaﬁp%g bﬂglﬁxﬁi{?&ﬁ Iillh?l\eﬁ!a?lltgt H%I ge 1. In
Fig. 12, &of toi ngta‘éev c@t5es maaittrlaj@@ealxntbetﬂeem PiRgd ip E

manual I'y fshUs't'&gthJAQl @pgfert ?erewﬁlelaen@uet maZn(pepE N wﬂenf taer e) from

th d he fitting d 58
17eb'y”f;k?1a%hust§e§‘é{%m 9VT ARt PR TR Ao B BEBY] § BN AP AESHal

pi pe 17, fworensdomanhol e 10. The guide conduit 12 is pressed agai nst the
sheat h pipe 1b ressip r oyl i ng
device 58 and d P\?Eﬁegy %% pﬁ%‘ﬁ?nign?piqm@ns%%lg (qﬁds %ng'u'h%

oper at i onriod ligar 26r hedat?gachevhitice thige tensipngdeeite 25t sthlﬁ)br-‘nélngurt her,

any devi Cea0kheir ttmnnt @._E't%haehd%wczelé%gaexoﬁemaeegﬁiomeﬁenthat it
can press_the guide con agai nst, the sSheath

pi pe ed
t her et o WHPCEtABSi HStWFSP %Q%r?d}‘@uhpdé\ﬁ &eapiikteh% ql%ﬁeﬁfé-cl?séé *whi ch
has such attiaehing the ﬁe&:eﬂi\ﬁ:ﬁﬁg trbelgun ge tortdist wd@ vaikl pitevidnt sheat h

1 whi 7 d i
PheC upper Dpeakasker Bt pi SR s S h P0G e GRG Ploh Aitersal on Sp8RELT DY 1
condui t 3%, cansed by henaggeulbhpdtbmme tﬂlahmaréfe\mfgéhl@omm piipeo1¥he
tension %Qﬁn‘t%'ﬁ's‘lgn"wlﬁl epg&&taw Bd Eﬁ@s heahtBe&eﬁatﬁnﬂow.amaﬁaaegoht

Furt her, en the branc has a bend with a ch % t he branch
t ensi on c@ﬁ&@nrtla§7e&§ﬂeﬁ6t 4phe NRXRPVBHNG AR/ Pdr 1|§ar"‘tt hede tPnhBe wal |

of the br%@‘ﬁ'@lbhpée‘héé'?i ytobpraﬁébwmettﬁ@i-@rtﬁetm@tepmow-emohbatienm on
mechanism | n su ases

e T e
upper part insi @Ghusheibrimatade possiplestiot abtgchra\dhdatth @igendui 0£f i xi ng
genger S5uilich REIRCBoRYPS 2BCRhREgREtel LPEnPERECHiBhRStFeAgENNCAr the

low-elongationmaterial element 4, in themain pipe 17 with ease,

to construct an information-communicable underground pipe, and

thus it is possible to insert the trunk communication cable 6

into the sheath pipe 1.

So far, the construction structure of an
information-communicable underground pipe has been explained
in which a sheath pipe 1 is installed in a main pipe of an

underground pipeline, and a trunk communication cable 6 is
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Further, to securely fix the guide conduit 12 in the upper part of the
inner wall of the main pipe 17, it is desirable to install a
saggi ng- preventi on nmenber 50 shown in Fig. 8 at a proper spacing in the
main pipe 17 (see Fig. 11). In the manner as described so far, it is nade
possible: to fit the guide conduit 12, which is provided with branch
tension conduits 37, onto the sheath pipe 1 which is installed in
substantially upper part inside the nmain pipe 17; to insert the branch

conmuni catjinge & At theBhHatd [Bﬂ%]e N tipexey bﬂ@lﬁﬁ&@lﬂbb wid 19pé glieqrt the
branch comruni cati on cable 21 in t

% E%‘?h ten5|on condui t . 37 wglch IS

i nst al | ed 9@ SARSEINCLIPN S HHHE uIR O 1RTLNY RD PRAGEIL ML PEPEIIRECt i ng

}3 0 thﬁ maias Ai gnoli31ﬁﬁd ahg ixilasb%mima-rmmmﬂmh mtur?mangabixmdzmpp to a
ranch se 0X t her eadj i c ou . en_a

or o nser ¥ dtay Fia g RrARER ol dfion (BHIRC0 SR KrantiReRage. api o

21, the i hoxalbaated adf aare® of arkranwt popecbmhmrchbaactmde:rﬁﬁ dgurpth pi pe

relating &g iR 856t 1nvention is conpleted by finally replacing the
pre- |nserte§t E‘t%rllang’g’ 7th a branch communi cation cable 21. Thus, since a

pre-inserted st AR Wndesgxeipnd papay inASAYikich A brsachmine 7 66ANEZLS t he

gui de congy h AZiANgipd lbf &rscbhb%suﬁnwendw; tf‘-l?e léﬂiﬂl'ret hedezgiroahdge, the
branch conmmuni_catign duri n t.he | ayi ng

oper at o BRe1 5 dnelRgihalh RrpneRopiBe I 28, FoRGLrPAteroagahat Lon f or
repl aci ng m&ermaeuomsebmﬁ\dns_babng did et §hoand rpipeh bgenfiiot £ad isvguddkl e 21,

f h I i f .th

pr -1 nser ERONRE 3 T Wi X pEARCE: EanbIoREORENFE ALY APttt er by
crinpi ng &onet aheathgpipel b matalled cire tdvel smﬂDSttraelqueelhyn;u@pee‘dpgrn ng 41
wi th one ‘i’ﬂ@l% the ntbrﬂ{lm@mm%ﬂ%rﬁg%% Bﬁanéﬁ tt?étmtdnvék)%’xdF‘i’*ﬂen the

coating of _the branch ni cation cab eri al
pre-inser @éd’-%ttlhlen'@rﬁric'&lpépt?o? [Fomnested Eﬂd‘-h@n@abPé’J‘rﬂ%é?taéﬂi 4epAdf9has a
tubul ar shapeach hpusEhad; aﬁdn.ﬁystaélsnmf adbharyR dnmdiidd thighragabler | ap

portion by.inserti ti ch,c ni cation_.cable.21.into the
pre i nser)rsédu%ﬁ:rq f mﬁb sf%&géep I‘Q‘{@P at&ﬁmﬁﬁghef}flegg%ot thlPﬁe
overlap pd@rtion by neans of a therno-conpression bonding or induction

el ding Lo el t phBdyG1 S e £ 3% Ehoth LHErSYeTd Sddiih of Bt

achi eving a _shape having stanti a no st uring sucﬁ t hat
the pre-i F@@Ptrédl‘étﬁ n’@que‘hﬁ@ the §h8ﬁ§h Ebﬁﬁuht cﬁb!ld d?th:élbla@eZ§hﬁH0e

EUbSL anti ahl pigans ﬁﬂﬁ_%r e@u@mtyetrsultrabwcbe: tob@;@ dsfd fé!(m%o‘d@.niérnQVQﬁ: t[le
reakage O ranc comu cat.l,.on C e e ress conc ratil on
oy ana9e it Baﬁgﬁdg%‘é‘ﬁ Pl d2 et haFa |W+§?clet%§ﬁ 2o 30r i on
duri ng t heawrtwedatalemdiande tbrearfa.mtammrﬁqrcatoﬁrthmbjtadklcome.(nvéﬁ such
met hod fOagS‘?LHE‘EC{:ﬁé'%ﬁébectPg‘ip}e“fer tg,h 'a@:gcé&dapé ff'eishggafgrablx

conmuni catron cab Iimte articu
present i RpdgiaonlagahiesughAs palyetbyhepe thasievpeintas waight

per f or medanga éhéinﬁ.é&leﬁésﬂﬁé"ﬂ@e}lsbm GAN Y fl@!rﬁm oF Graiteyealiedmay’ bag. As

so far des ri bed, OSSIEb E ﬁonitgg ﬁa under round pL ﬁellne

hcl udi ngeHeBPandRPERAEnY §BnRae K§nice PRIFPREd 1pigeTife

i nformati on- confunthab| eehendaideaontyitpd2 showmdnf Pigow by,alawubed

enmbodi ”enEooanééﬁ BLEERAL communication cables in the main pipe 17. The
guide conduit 12 has a length along the sheath pipe 1, and is
formed with a fitting part 13 with which the guide conduit is
fittedinits lengthwisedirectionto theouter faceof thesheath
pipe 1, and an empty room 14 into which branch communication
cables 21 (referring to generally called "drop cable") are
installed. The empty room 14 is formed surrounding the fitting
part 13 and is sectioned vertically by a partition plate 15 to
form multiple layers (l4a, 14b,...), and branch communication
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ihvention will be described referring to the drawings. Fig. 26 is a
sectional view of an underground pipeline such as a sewer pipe show ng an
exanpl e of the construction structure of the information-comuni cabl e

under ground pi pe according to anot her enbodi nent of the present invention.
The construction structure of the information-conmuni cabl e underground pi pe
according to the present embodinent is applied to an underground pipeline
consisting of a main pipe 105 which conprises a sheath pipe 103 for

I nfst al I'i ngabhe zpmwmhgatt@g ot @aghoﬁay@fr(qmrat 014113;219.1) S )cogfr*gwhe% ,as an
i nformatiqn- connun n roun an I pi pes
107w ch 18, SScBRRESFEhTe o MaVieAnrBritspEEEA e Pt 4 ApediRtlin

householdadb&&ceamdrmhepmaaingnbheamramdhncnﬁmunmcaﬂmnnnaaﬂﬂea2undheground

b1 pe’ 107 AuSham o e ove HOHRE € ATOHE, O R p BERB TR N BB "

i nf or mat i descariivedi dalblee .under gr ound pi pe. Mreover, the main pipes 105 are

connect ed throu ma h VL, ngecti on
box 111 is |nstaFI @I% t e¥%§ﬂﬁ&%91?%gﬁl%§r?ﬁgtkii@?gﬁﬁég%ﬁﬁggg%%uﬁlcatlon
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i s provi dedmauhiitakihgnpaabléeot hin fa ez sea tyhauabiesr conreapendfinghtosheat h
P pe 103 2hd AnBER' ¥e' ABTLERDIARN UntBNTYLAEEE BnE2PhET,S Ay Pont NSO t o

in the | eng thmnse irec reover e con

pref erably rradeFurtbeastnh@@m?égomeﬁy&ergm&\%canéuwaﬁam sgatiaeednt and
chem cal ggstRhfnEre HUHgIX R cBRHCLAGEE 1BYsmel B&E a1 tdﬂwewnﬁhen the
kind of the under r ound E&ﬁ? I n tFIS regard, the fggl dﬂﬁﬁf g&lon of
the gui deCBbREHEMEL bgaaf IGftion rabye;

hi gh- st r epgahch@wnaiuerigatt ion ¢u s 2 gmleuﬁmeﬁseeaamjamt beanch
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. Moreover, when the di stance between the manholes 109, 110 is | arge and
the length of the main pipe 105 installed with the sheath pipe 103a is

| arge, the sheath pipe 103a may bend at, for exanple, a m ddle point

bet ween manhol es 109 and 110, for exaﬁﬂle and, therefore, a bracket 104 as
shown in Fig. 29 is attached so as to reduce t he bendi ng of the sheath pipe

103a. The high-strength | ow el ongation nmaterial elenment 160 nay be nade of
the sane material as that for trunk tension nenber 120 to be descri bed
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The sheath pipe 103a, in which communi cation cables as well as the

hi gh-strength | ow el ongation material elenent 160 are inserted, is fitted

to the outside of the guide conduit as in the same manner as the sheath

pipe 103 in Fig. 29 and as will be described |later, and can be used for

further inserting conmunication cables. Mreover, in the foll ow ng

enbodi nent, description will be nade on the sheath pipe 103, but it wll be

valid for the case in which the sheath pipe 103a is used. Fig. 15 is a

sectionalhahguhbmdshOM/the state in which gU|de conduit 116, an exanple of
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whi ch havgogqaiEers'at ahiBf!che Wardiphehn@Rasonts Yo afid Gemelubag of not

| oner than 50 GPa. The of, such fibers inclu

i ber
par a- al anFEobFl BRRE, ac‘%ﬁ"ﬁtﬁ\h RiRg openinyg 38 gé !’glﬁpt E ehpﬁﬂng{‘rﬁhﬁ?h
pol yet hyl grednmesss RBOCRE! maj;)n Fﬁhﬁp’éﬂlﬁf]e PRe25rdnch @ensdlon) cbnbais, 37

pol yaryl ate f] per etc an can b t ion
fovt e 1258 sABRRCRRd g surf it Menlpiic os o ARgPRLRCh gy 3 Shd
drum wi ndthg bypnchscpmmundca\tidmacalbbk 2hmz|rt[buaedm$eeted shsimglfblj in the

manhol es 19§ert}é§ 1tn°t ng:lﬂreﬂg&th% 89'%%? ?ui&éd dig YPRe 1H§éfté&‘5' d]?

the main plg Ittlns securin one end
t he trunkif ﬁéﬂk?nbﬁ%%’éltemeomr%@i‘ilbbt A frRm ‘@BPd@%&‘rﬁBF—Pe‘l 16hEpeaht he
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manhol es 109 an

gui de conduit e %(?i rﬁ8??%9}3%]8%@%“{%%%’%@85#83??18 ?)a:b]i%ng t5%§4ct| on
of 34 is preferably used in the present embodiment, is a cable having
a diameter of about 5 mm, in which four optical fiber cores are
inserted in a stainless pipe, and of which outer face is coated
with polyethylene. Moreover, as the pre-inserted string 41,

one comprised of a tube or a string made of urethane and having
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the portion where a bracket is provided to fix the sheath pipe 103 in the

mai n pipe 105. In this regard, this guide conduit 124 shows an exanpl e of

whi ch enpty room 125 is not sectioned by a partition plate. As clearly seen
in this figure, since the outer dianeter of the bracket 104 is larger than
that of the sheath pipe 103, the fitting part 126 of the guide conduit 124
is fitted while being slightly deformed. Thus, although the fitting between
the guide conduit 124 and the sheath pipe 103 may beconme | oose at a portion
wher e t he shbatkat ikQ4yi ther suineéediameteguiwdeéhcohdni bf12Hei branchred in the

P the T OGBS i PrageraRLoubSR - Lhndf ERR Whandty enber
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respect t 1bl%e7 %égﬁleﬁinp' @ﬁnéﬁ?’né& a'Eoy Pi%é Be%?%lﬂghv‘@éﬁoﬁ' r%trﬁ)egl sFor

exanpl e, n the se 0 e gul de con e condult e ment
* shown in brrgncMertsm@mfa%wmﬁV:sqner%‘élrﬂaaadf qwablip berding gadiugigc of

t1 dierrpt %’%&Q@@rlﬂﬁai& Strdﬁisbf?iﬂé’ Ehtahbn%ﬁ@hunf@amm c:ang@DFEs vabkegur f ace
I N | S e e ens 0] SI|
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Li g r._hand, .at a b on V\/ngre thg agl de con
fitted tanLIIrQWB Ek EENE3RI Fﬁgtwlssaf‘ EEEPENPGABIPERECB i de conduit is
fitted to the owherbsanthceensidhecaotdatth 311 pimsEY: eas vth@vwlthenbEagchl& t he

trunk ten 2 t # e 118d
in the Iaggﬁ'ﬂfﬁ’gg% éig?n %ﬁleq‘fg %ﬁgh% a e o#hgﬁe gb con %8 16 to
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posi tion %et BEahéHnﬂﬁé@nﬁ' O nEREb ek gzavweam L isilch inechagamoy53 dotted
line in Fi, i tion ition of the, trunk

h
Lensi on miRber AS0rAH WELERE HAPATS S5HRd . GROARLE 1940 BE RESESPH on
fitted toahdeidrdghttenEdup, iin thelbtanch sewggedsox d3juand khe bradehor ned)
dth ik t.he. it t 120
and, (ne PEREIR, KBhgRReves he ReNdd el WP chid KBS OReERAREEn 120
surface oft5the sheath pipe 103. Mreover, in practice, the position (a) and

the position ( pultfbg, 'g&aéaﬂlwttw Qk&nbﬁ té sféﬁ"cd’&fdiﬁ@‘l Wo! Bheespect

to the sheath pipe 103/ is schematica hown as separate

posi t i onsUPReFKi Bar_tL4anb¢%dW§P branch piest ?helT— o’ﬂ%é‘rﬁeﬁdfa&‘ & @ BFEri ng of
the gui defe@ndithinples hocbhauiheaihlﬁgpmeﬂﬁaras5tbensmstnng vheae the

br acket 104bli Bﬁov;ﬁ t.he séf_é@(ture tt€§ ui.de conduit 124 fi éeed to
the outsi §8P8FafH& ga?nmb?%% e PRE Vi ?h(‘éoxb%a‘ﬁ%P@&nd it is
di vi ded atint hiéspoentoalcpporéipondsnghownt e Bigek8t MWsling suawn in Figs.
;7(:gggegffzﬁﬁaﬂﬁhelﬂgg%ﬂf 56 o‘ioﬂ‘njé‘i%ﬁejv&“llaxﬁgké ThEAich LOAELBRT Wi th

rovided in suc to surround t
part of tﬁ@ndﬂaéké? qm4wh4:¢1g tensiaen a}%@ml@m bg éﬂcpﬁéﬂﬂdiﬁgtﬁﬂiéeﬁracket
104 to shew {{eu b@&epébatldsflaeﬂehé%ﬁaqmﬁpipé%(béeowg dad )l nt@nhpsgces of

a |l ength subst ang al I'y correspondi,ng acin whi ch the brackets
104 are pF-B§F§é&|ln§rquhﬁ%’éc’bt@é‘@éoﬁr@%’fﬁfeé é‘d‘ &Peﬁﬁrf&}ﬁ hpsideber

123. Fig. 18 is a longitudinal sectional view of the central part of the
mai n pi pe 105. 36
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As shown in Figs. 17 and 18, the connecting nenber 123 has a inner shape
which allows it to be fitted to the outer surface of the guide conduit 124
and, in this figure, one which is substantially formed in an upward facing
C-shape is shown as an exanple. This connecting nenber 123 allows the
integration of the divided guide conduits 124 wi thout being affected by the
difference in the dianeters of the sheath pipe 103 and the bracket 104.

Mor eover,the structure wherein the guide conduits divided at a portion

corres po”%ﬁ@biﬁn&ﬁgba? § 'ﬁ\%utkejsof‘t %'b% s'J.Btl‘égE@gﬁévEMt rﬁf&‘ﬁr%cﬂ %n%Q%GCt I 'ng
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descri bed ha a. structure B whi ch the guide conduits are fitted to the
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sheat h pi Rg, @512598“& Briand® Eé%aaa%&@’ 43he ﬂfaﬁ@ﬂ v}aq]@n%o& gui de
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gui de con@GFETEINg Lo ﬁ/\FFH FRETGui the by cqpmunigabionqalifedlt o t he
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| pe an t ra et ut, I | nt a on ans o an
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the case of ur de.con and 116., Mor, eov t.he a? EI ve [ayer

133 i s nofPPifi d:t}%bGﬁBcgaEéBe dﬁggl%’sn?&(ﬂ? 'eii)t}ﬁ&/ Ranght * may
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e
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The formation of the adhesive |ayer is desirably sel ected from adhesi on,
wel di ng, fusing, etc. in 38
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accordance with the materials of the inner surface of the main pipe 105 and
the nmounting part 132. In the case of the guide conduits 127 and 131, a
dedi cat ed devi ce for anchor bolt nounting, bonding, etc is required when
installing the guide conduit in the main pipe 105; however, any device can
be used for the installation of the guide conduit, provided that the device
has at | east a positioning nechanismfor installing the guide conduit in
the main pipe 105 in such a nmanner as to surround the sheath pipe 103, and
a nechani propertygpeaatl thet hdkent egrati on nmeans such as anchor bolt
nmounting and bo e II n ui

condui ts(112, 11@95:%%}@5 %@ {ll%f ')eipslgfaq-'rdé(;}é%‘r |égl geﬁl@ql& c@ﬁdult 37é 105,
it is posthere is DS@Vhd%@gﬁglwqﬁreﬂénGﬁMeﬁma "Mbtﬁﬂéi"stasng QWna

cylindrical i?‘hé' ”G P@ftwﬂ@dfﬁwiﬁ@ tthe Blameh Ras ibiy ddi‘xdutft QmeE:ain part
as shown in Fi g in order to assistively prevent e sa of the

gui de conGBPt1P§&§§IP§ FP@%WQPQHE%R&l%ﬂ]QHrqqﬁ?IEHQ1H§ﬂ&§hlg§WBerP86|ng
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work. _The 1 G ad Leotnle '4WLNG AL Lt hal nkDE SEAOLNEHALEY UdipadTEIDe!

150 is fiX tot ' nner aining the
gui de con#idhg Andi tkecbikevergaided Sthatsdt a:an @@sbppﬂnedonrhasabbe -gi ven

on the St&Wﬂéﬁf%éBéséEMIQQoH@%ﬂ%ﬁ@SPaﬁ@HﬁHﬂb&@ﬂchdﬁ%ﬂ?ﬁdh@e@%l?'|m
around the sheath pe 103 usin t he e conduits 112, 116, 124,
FRRBE pi 5 DRAY DY ERE) SnEeng

127, 131) in thBY IpitR he; en Tement ofs tiple brahch
i nformati aammamruatiahlcfahnréheligra)gﬁddalqudd‘im(u2 t:hemtden:jtwkﬂé ﬁhatayl ng

t he branch,co njcation cabl es fr I to h pi pe
107 whi choPe ROY TeFOh bR SR RECRERR chiBftniat D Anle 20,
descri bedinFkhe guide aoaduutohalfolémwsfanherdarhypapeamgemand rhéebranch

pi pe 107 E’BlsBBﬂ%eﬁ%f@t?% PBsE'E?oH%an‘Hfgﬁr%% \# %Qe, @g&%@lﬂgp’é‘ooloe”' ng

138, and I's a partially enlar er eo is a
| ongi t udi ﬁéicP6§§eB@étil 8n Fhathdsmilt gispdesdzahdsgy tPhéol%ﬂ-QWcﬁuEPpé

openi ng 132réﬁb@m@nbynﬂé hetthd®the bAgich cdmmumdWatidn 88btesigunee, the

d d t duit 1 11 d I f d
Qondui {1235 R AL Ea R AnG SRR ToE FBOHSDONTRE SHAEEIoTeE0 o
position tha_te’slperhirang:tt commandoartdon oabpearlodatedat mh@eoupem-mgst% ) of
the brancpaEELE% h0da b ttQT(eHabHBpfﬂﬁn %%%méﬂﬂoi@%'t%&’e}é}g%eti §i 8 eni ng

room

13 9 provrdes the comuni cation enpty |n5| e gui de
condui t 19 themahe pdpest téseediig .obkhi ndloFgoverzoit ds %@Q/\Fﬁﬁlﬁé éléscrl bed

Iatgr Ingela ; 4ﬂfctg&ﬁﬂll( r@éu?]tkhtetfb&rm{b@@@auﬁﬁmgﬁtdrpﬂp@abhﬁséﬂﬁeargmthe
gui de condyi t and .maki em branc to e br.an an

rovi ded PHEARE Abo dOREERsh dPnBLRaR e T SEmgR R ISP RARLS, Bhe at ¢ he
posi ti ons substHextal tlyeccongspontion metkadhobramch pi pe opening 138. The

b h th
branch Teghebendd0hacenbih LA0L hREDEOuAR, b IGe OULEE AL CS Bl e
branch nepbBesentoingentien ggklkde idassar &%@m%mgt pverdapsodB BBE€cri bed

connect | nexﬁrahsuéﬁ?wlﬂWtﬁa a?dd@/vaefsb&&baa éondbruObidh stirulctudetbft he
gui de condurt 124 and is of a substanti %Fc>s€3£e The branch nmenber 140

i s provi ddB hp%ﬂraaﬁbPPaﬁPﬂmaﬂeﬁaB Ft UR! gr BYRGdPHBEt n t he outward
direction of theigstdaroddetantedhetonsen manhgleishds 1/ the pastantet he

- comunEal the ARER D8 Phe Bitathruendss oba 3B & GRcfoREshen T 1S
i nt egr al | piperewesnl thes matiowpipe Fi gthexepth oft idief byancingewhgehkokr anch
part 141 p ?C’t h@'ﬂ%éﬂ%}@eﬁﬂjgﬁm g1y %sh'i%dS(Z%@é( F44- MP? EP¥Cthe

adhesi on, fusion be"a o ted as the In egra i on neans. The
br anch teﬂ§¢6ﬁ9€gﬁﬂﬁlPlﬁgleénsWB%%ho¥sat?I%&l%ﬁ@ﬁ%ﬁ?ﬁ¢ﬂ%d@so?nstalnless

steel or phestmsti6h- @oﬁuﬁ@ﬂi@ébléxﬁmﬁ@r%ﬂ:é@n@ soeéivg 19yiRg Brahdle i nner
surface and/ or outer surfgﬁ%% %ﬂ o, whi ch the communi cation cable 121 is
n

i nsert ed. CYARENICAtLPR G SPHNUIEHN AR t TU 3B HR 2F sthel Hk&nch

comuni cation cable 121 fromthe outside preventing it from being surface
damaged or degraded, and playa a roll in installing the branch 40
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communi cation cable 121 in the branch pipe 107 by being applied tension
thereon as will be described |ater. For the branch tension conduit 137, one
whi ch has a bending property better than the all owabl e bendi ng radi us of
t he branch comruni cation cable 121 is used so that the branch comuni cation
cable 121 to be inserted inside will not be bent to the extent smaller than
the m ni num bendi ng radius (allowable bending radius). This is to prevent
t he branch comruni cation cable 121 inserted in the branch tension conduit
1ﬁ7 fL ombbel ngblmaEtadt @nﬁthgddu%ﬁsﬁ&hhﬁ.&“eﬂhimomt ghel kaweelyeolfeatieng r adi ES
t hereby bej roken. The.hranch tensiq onduit 1 e anc
comuni catuin% @5@“@%1?]} ped ings a5 dgs Cé”‘%lﬁ?ia AFEY € gg‘& 3&89&5‘6&%&%{* i nsi de
t he branclheath pApeup ami the uidecamhaie 120X thé3pasitionto atfagh 26. |In
this bran 43, serted
wth the SeBhafEnREnBes df hRASLRS IRRIAN 6T badRen FUAN il copBuid™e] |
provi ded, 3drare detersinedn apddiofiesexqept abpatb@mﬂsam pseassembledsh
tension conduierkdte NQEEQH&émeﬁQ id mEkY ctthflweasfyemm@ EGBAI R Rui t 137

t insi branch pipe 107 even it there is a bend in the

in the upper, r

branch pi g8 I%FOIP@“%% 1ae’sﬁ PﬁBVéd?G“Gé@ a0 OpRYI Y- Hé}% A8 AR BOE 114D f or
exanpl e, m@s@mdm 9. e28h Eh&n@ﬁnﬁjalpé dpen gy EBTD@Indl £hehdsanch
substantially C-.sh ction and consists qof a c Ilndrlc%I i Xi ng
part 147 SOIDUICAE o0 CAREE, 2Lu1F RETR TRE B PSR 1 de
part 148 \Mmdcinsesrtse:pmntbeﬂld)branehctyelmsadmmxatdttlt(Bﬁigvmm1abranctjedng
suchconduiges ff!réh”ﬂh&‘a fdie ‘tﬁtd%llto‘gl%l tet('ijt‘% ”ﬁth:&Héh'l{PéP?@%gg‘d.’e P‘K‘E' chis

appl i ed tension thereo e 1 nst he ;F t
branch pi pdissBemeny, tZ@ abwasdesm::,th Hﬁ@kt-ﬁ*@d ﬁ@npféﬁédﬁérﬁ‘béhéw t 13

7 in the Qﬁ@ﬁbfp%mb b&%nbﬁetbhglbhaaghdghﬁe3prevents it from bl ocking the

fl ow of sewage, C e airing the fun n as l'ifeline,. and

bei ng brokengdug%? SP&PtB Pi?enghagg gg?lﬁﬁS?HgisaaﬂehdFeﬁgpaﬁlEORHU|t 137

al ong t he pappddedasy thesalsievée deskrdbel gsxrqsxelsr\idnia:bapeeatttlenlﬂmwbund )

conmuni cat.i.on. G 1 ranc
W0 S 0L81 ‘R @:0En LA ded LA Ll ali dg, £ ke e BER

sewage 41 sewage box e V|C|n|ty of
each housélided mBeﬂamltqwcbmﬂeha%@lﬂrdemw 871 Mocgjrrendi4dp to the

branch Se%aeoéﬁérédf?sirﬁ:é“tﬁ%eoﬂé ﬁlelé 'ﬂﬁaﬁrt)h'@ﬁ m%’jﬂb h&élﬁ@éé&rb)ﬂ'tﬁté’” into
a cable-term nation, box. 144 instal| ed at each houséehold 108. Thé abaove

descr i bed 2PSAEAGR A HHhhe A npRrYR t he timemal R BiPech cBRAAY PG $73PPehr anched
of f from b[yesgapdemoutcbummrgrmnaqpabbymppt:heuetmxtheg Gihete inOnHeI t

(127, 131) _which LS | d to the er p of the inner
surface oftfePhBFn ?)‘i ple iL 5"%%%%5% e%%rc;)ao rﬁdtﬁﬁg‘ é%e‘g‘{% ]pn%é:hf&ogs shown
in Fig. 23 canitorsa simplpisddrcowvablel2n thetmeienpipt doht and diiewn in

fig. 23 %ne&pth@edt%thaaﬁ dppﬁe@l M f5ddtrer Wwiktid huaie memped Fenbeshown
in Figs. 18, 21 , so the ranch menber "154 attached in such a

way to co@@FCFHQeréﬁFﬁﬁ part 155 is provided with a hollow branch part 156
whi ch provi des gaenafhineialdatieinwettel heirsplaypuddmdmbevfist hasgutda

condui t 197cAPEnTuRie] Qandll, | W hlhBaRY Indedy FRACIR PRAARGE POD O
conduit 1Betweks theamanhedesufi and ildnmaybhe sededted frvoml danyl cfsknpwh t he
above desﬁ‘@t%ﬂge%u.t ?ﬁ'ﬁq 'gaiﬁ &’Elpﬁld%&cﬁ/ Yy QQ'vﬁh 8b11>€hh

regard, Is’integra attache e i nner sgrface
of the naiR anpéniestangtmemhaantthg EapﬁrégbutﬁgﬁtﬁérathEr?ﬁ§u5?anch

nmenber 15éothBtin§t@<9|£ sE13-pHope13titey eate3 aﬁdfﬂﬁ‘@(iﬂl&é SOpgeEhesy, it

whi | e meltlngtherrg $e§25%1$eatln toahl t enperat ure og Buttlnglt
li ke a ne@dFENSAQNGAERiFH Hhﬁg RESt PEHaE6HRet221 i s
first |ai dach mhahgiliede,cdbadand brahch ééﬁagéZBoxlea 131 ) , and then each

corresponding baRE" SHETEN S5t |, SALI® nkfthels abl FnEMni Bt QtfeﬁgFg' pe 107

| eadi ng to the branth sewage correspondln t 0 each house
under thelpwoedengation mhéemaﬂacﬁlemﬁstoﬁ eﬁnﬁnmsneath pipe 1 are

connected together at anend part of themainpipel7, forexample,
at the manhole 9 and the pull member is taken up from another
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According to this structure, it is possible to achieve a structure with

whi ch an underground pipeline consisting of a main pipe 105 which is an

i nf or mati on- communi cabl e under ground pi pe and a branch pipe 107 which is
net an 42 i nf or mat i on- communi cabl e under ground pi pe can be constructed as
a whol e as an informati on-comuni cabl e underground pipe, and wth which the
branch communi cation cable 121 can be easily laid in the branch pipe 107.
Further, according to this structure, s ince the branch comruni cation cabl e
121 is di paahedel Not B8 Bhaeeh BhBeshB4thnp@pét at enothbenadni psget ed.in the
branch tension condui,t 137, it _is possible to readily constyuct. the branch
pi pe 107 MOTERVELH oFiBCEokNEoRREAL aBFBeuﬁdéFgFBEﬂﬁr%Fﬁ g%éﬁ FRethe 1 aying
path of thdégh~snekengehmow-cslilomyatciall ratiétiak elemenitch] ¢d, isapdsalibbe

possi bl e achi ev. i n o th 1S . ljm ' on the
onnect | ofi S Ly tPREHSTERLBr Jddily Fhamsdhaih Baue ok vy EhbAE
branch pi peidgea toist rpeeventicon westiicens bysdravine thee sheath pdpet he
branch bi BftBahd HAthpA® £1GH128 HRIY/1dLEACk MG 1 GRBE Rt fERLbANCE:
rat-proof property, high-pressure cleani ng resistance, and ot hers. en
there arels 499]@63419?113'319 bighrsheengthdowtetongandenaphier kideehaanpi pe

105, therg will be a increased nunber of pull nmenbers ( to be described
|ater ) to be inserted in th nder ground pipeJine thereby increasing the
TSk of ent angl BRgh oramd et chehidh ¢ adsdhl avrel RasipnnaberLalg

undet achakllgmentt heirtdgpatédewbtlancie aenimiticzit i3onfcahkeesh@athrpipe branch
tension congul LodRd ap WEes NARE Wnd iR 'EB:q}fn'ﬁqdo'fa¥h§e¥:§ng98hf&¥9§cea .
ring-1like, and nany .o?her shapes, T 58 i mport an 0 configurert in
such a way2tfitxedhye inatal l¢dannt the dnneyewpibt kofe fdiei Banhederd skabhahe size

of the opeRNEnRL tRE S pdBeCPiirbgs8tbRal With i ProfetbemPhaach
ble 121 which has

conmuni cation ca been_drawn out, of the guide conduit wll

not be rePPEAEAANnt¥LXhe YR RERIFNERD ofFrhe duighstrgngtdh possiple to

adopt , f as 1bh§e&bﬁgaemdn tﬁ’aﬁ@bﬂ.’ﬁ él_rem&nitcg_w Woudd fapdh&fm&:?l’eaﬁénﬁbl)dt f 1 mm
IS conrigure tqQ,to a S re VI a dlaneter o out ., mm, or or
exanp e 10 Anieh bR Rk frgcatipd hiftuie BY RS oS0t ha it igagn

pi ng- pong2badf .the ttemsdionvdeyiceh22 tins tefl ltetke olr fhe himmemmwaldabifobheabl e

121 or th hy & ensj 7 bg; : 0t i,ch
S ows o fiaRh8TEM 6 © ki BeaRibiod 37 pERAoOELEH T chil BuBs EfEE 1LY
connect eduUPBerhRaBE aRHide i Meddy pAPeabl Y APRIY ik tiensieR PBnkhen

condui t 4ﬁighlBErehtgthSLd!i-ﬁlerﬁthﬁidrOmKe@@ihmeaiﬁnﬁé}ﬁh 4G oamd Riheat renkcabl e
121 or the branch {;en3| _onbt‘on uit 137 rgwe ﬁUttOf t.he .qui de c%ndutt by a
certain | SREPANLGAEARD ¢2bLq P gF ARSELFEINIBRRRT e P MSoha HPanch

pi pe openthisi@y., Mispossikle tw eopstrent amgianpips odffart iedengroph@d br anch
conmuni cag, i =ahl 1.1 id j sitign of the
branch coptharear 88 &pihPobier hrSofARhlEInLE indBYRIDuRRRIBES Pl i th

an order | Jurthety wher the aeide qanduiy 4R tndepdeperihedrlatrr Bsameh pi pes

ext endi ngysaqgachthewfdiflpip8.1 Thataldediin 8bPELAECIADI ¢ updper pxpEPl e, to
conply with a Ia%/\*(_l)ut rule .in ich the branch qonmuni cati.on cablﬁs 121 are

pl aced patBfi8f WRe AL BiR& ddr SRASY hd NFTRRLIAY 1R BcPiBAL8E $RaPe, cabl e
| ocat ed awithetheicenduitt fiainti memsen S%eshakpnimoftigong nay beefittedder
fromthe n e o] .fhe_ knside Lh pihesd05: (see Fig. 26).
Next , theggoﬁg rS%Fggﬂ&né?%gbagfognéb%f%ﬁ%%%?ggﬁﬁ%n%ﬁ%?c% e?%hderground

pi pe accor di ng FEOmheowrerenthe ngepstoRct ioptmethed cfompt FRIMbIg a0l i cati on
usi ng theuﬁ&@?&i&ﬁﬁaoﬁ%ﬁéﬂﬁﬁé5aé“é¥NHBIEJﬂd&ﬂd&in@rasﬁﬂhnbﬁvéﬂbéoﬁ ggch as a
guide conduit Wll be described omttin overlﬁgped gortlon wth the above
descri bed@BohBEPHRRL AN SEPHRERLGABE e Jpnder gr arRd LRS- abl e under gr ound
pi pe. Thecéastputbyndethei whdengpbeng pipelbeei agranof the present

i nvention, First .on the nainﬂg ge 105 in an underﬁng ng p'ggli e %Mich IS
to be conbPFQERRGIGE-GANPRRLY ARL P SRR AP Hidd P iAtP B Beedy | aying
branch cohAsudeseribed ceeferd,?one lendliodt dhecphéivweenberanhnstalleéd amd 110,

t he di st h ' PELY, B0 e branch
pi pe 107a|9§18t E!al :I%@p?zg.s}ggnh%ﬁtg@g Q%%%?Pg%dgrgﬁﬂgﬁ%%% ?&? %g@br anch
sewage boRf1dite main deiper dfon xanpde@ts&hggBapbelesd, and bhecpwlhre
accurately measured using a TV canmera and the like ( see Fig. 26).
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Based on the data acquired fromthe above described investigation, the

| ength of the guide conduit (hereinafter, in the description of the present
enbodi ment, the termincluding guide conduits 112, 116, 124, 127, 131 is
referred to as "gui de 44. conduit"), the nmounting position of the branch
menbers (140, 154, and others ) , and the length of the branch tension
conduit 137 are determ ned and these are pre-assenbl ed. Mreover, during

t he assenbly, an opening part ( 139, 155, etc. ) is provided at the

position | i i ' e : ' i ng
135, and R B e ot B Ao o T o AP P B 9RR88 o ng
and i nser c€@duitol 2 hB thedrain PeRS 17on EBfdIisshagde, BAGREH He ePenpingom t he
gui de_ con?\a&&:m ProévidedRARNe %dfuae 8bRY¥Ei€a9CHd @@Qst‘@ﬁiﬁi@]ﬁ'ﬂ){ h$iBhedi ded on
the tip o .tgg brianch comm a |%§bcabl e 1&% g%sthe branch tension conduit
137. The YditBed oK FEPORM R ERYA9SRBK et PRRAE RN deYBPPbed

pr epﬁr at otyakdingr api tire cjlﬁdeabengiuntogz aﬁrcmalogrér tbnanhblbhe to Meandgegr r |1§(;I
to the in | Sit; i ntr . ch t copdui t :
a rock- enderhot 38, pfice RS GRIGETHENARLL 2 RA0 e BATHERAECRT) )
friction &ydstspreventincsdenidemdy badnterpogeddbeto®eanthepbtl mgmbeved in
the min gpRech@SqRlak! 8pRAEILY1S, Shfferd'a A skibzevintien AdeigeoyRd

pi peline. Therefore, 1t Is preferable to nove the branch tension_conduits
137 and olF€ds ik 15 staken iyt affey hhe guideicrndpithdiZ isniastaddedr

ibgmt € b?%h &Q}éﬁlghili melhaehr@hnt%abpgaig5pi§édlgr.?WtthemAit nto 'thet rr:ai nt pi pe
oget her wi pu mepher to be descri er. . an ipstallation
site Prret a pHPKEAEhDEANED SaRSiATaoBRSEC R s 1858 the BEaACh: he
met hod fopipeskrt Ingtlaigpoperaedbay fiatstea locke emaind2) ehitB9%sabdcatéd it is
possi bl e [ St US4 I gid
body suchg‘gs&\fl)ﬁ@r&gB ﬁ%@gnwﬁgéﬂggggﬁﬁrﬁe’v%} dg%btﬁl as cgg%grggg%gte by

ai r presshedowcbheduangh Pdpe by -asdinisdling thenpesitiantof dhe guhdes. At
Uh s, 1 TecoRduzest pRorBCHAALaRt IaPehd it pBpeadcdatent e gmobRLEnd0s, 110
I 0. . Xt yi yit _Ls i

in the maftd bpﬁgaigg byt ¢ %&RCF%%&%@QM% RSO CRBANEL 3AdaPfe gui de
co Qd”i L anoaateﬁdnealrlt bthee rm'ranclgh qﬁ;ieﬁinpérﬁrngemwh sle grabbbﬂeaﬁﬁﬂbaken 109,

and takin . e r_fr t r n 1 | n | S age,
each openlgﬁépbp%r@s% 3): "de %rﬂ'ﬁgrpgeuggggégﬁdfu% (t:-‘g’reree%r%rgch steg}aaqesPé ein
which it démdvidle gbsenvimapehth atlly canesshe c Ailternadiyelyi fepwpbbmnemger3s.

When taki Bg 1psd eed¥irds €REBHdndH 8BWAGE B Ral 80 1% LAt b taldRaifanhol e
110, since. the 2U| de conduit may be _tw S , a tw st-prevention_device nmay

b ted
be interpBiBE bétvERh SRR Meaphede AnthrarIlthe PiPfdnaBdch a
tw st - pr exhetmadn pslipe T2, ithensfted donsed ©ime thaekaanod terid fon tbadebtire

length of 3t7haenc9%iadl%l Bﬁﬂg%émﬂesr ,dis%&%sggli Qnénrbeeﬂisnp&il.fgd]lpg’ from the
branch sewage box 43 to install the branch tension conduit 37
in the branch pipe 7.
Next, the guide conduit 12 is fitted to the sheath pipe
1. Fig. 12 shows the present embodiment in which the guide
conduit 12 is fitted to the sheath pipel. InFig. 12, a fitting
device 58 is introduced into themain pipe 17 by manually fitting
one end of the guide conduit 12 (left in the figure) from the
inside of the manhole 9. The fitting device 58 moves in the
main pipe 17 by taking up a pull-string 59, which has been
pre-installed the main pipe 17, from the manhole 10. The guide
conduit 12 is pressed against the sheath pipe 1 by the pressing
part 61, which is provided in the fitting device 58 and driven
by anpushing~upmeans 60, and thus fittingoperation is performed
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Next, the branch tension conduit 137 is drawn into the branch pipe 107. In
this operation, the Hock-end | ocated at an end of branch conmuni cati on
cable 121 or the branch tension conduit 137 is positioned right below the
branch pipe 107 by finely adjusting the position of the guide conduit
fore-and-aft in the main pipe 105. Then, the Hock-end.attached to one end
of the branch conmmuni cation cable 121 or the branch tension conduit 137 is
grasped and taken out fromthe branch sewage box 143 by inserting an
armtype Wha&@me Elﬁt@hgﬂé&ﬂdé@& fisqioviigy or #agkheeyagsy dexidddthelrl e
conflrmn hl& d'¥| 3(5,3 Alt5§rnat vel q it is aldstggg |bIetoIaya
br anch te YC& 5B ma¥ Rei g P6?Vt}§le PR PEEPE nenmber
froma br aulueh;usn:!mgenhoxt 123 daimst the shiathe ipe b tpileef 106ed theretranpl e

t he manho 9 ect q 4 h n i on
cabl e lzlk"’orl]l%hglo%ﬁgﬁch #g%s'lg%%“@%nﬂw thllg{Fé pu |b|%n'1§1 t'}% t he B%?P menber
from t he mhichhhazeugb ddiameer gsxto ptrlassgmedgucdﬁmrtdu(ltlm agaipsti24 )

is fittedehe ts'i‘;"e stlple et)llp@]hf!'_q% i@ ikhgoYegde conduit (127, 131 ) is
integrated wth 2 %alg, 05l |lg o24 25 show an errbodl ment in which

t he guide conduF['f‘ePs the ?\Eﬁln?b tﬁﬁ’élé’ﬁ’e%‘?’l'\d‘b}‘by isseryredan Ehe ppperg

devi ce 15@air® mb&adueled BrErcH qﬂéfmnnbyl DesdPbily T badnen tehsignone end
(left |nthef| UEE) i de con

t, fromt e 109. e fitting
Gevi ce 1550049 5 Arrdnd wp o Ph TEASCS fewigs Hog 47
pre-inst alinéd thet henmnon rpeqmariﬂﬁnfltlbrwmmee sippd yding kensdomotbet&dn The

fitting d f r f tting while nmoving by pressing the guide conduit
( 112, 11§Ylld %iaﬁEeﬂ ltressm part 160, which is driven by an urging

means 159 provi aéathﬁrt,h@henttth raaghcpipsghamgabend wikh shehangisg pipe

103. Any dayhes €h8%rddan tté?x%lfdnt EbﬂGuQ€V373Q:a]r5%o'%aMebFait§%q_oq{ thded that
it can fit tthe guide con dui t t}\e-ll%r onto t sheat h ﬁgg}_e 103 by

pressi ng WEPFE i aft Fd’rn“@)&fﬁﬂjeo’f PHPE tsd’ WBYFH?P PBtting
by6nrDV|2 n?tenbabh hmre@namhmlmteeteu@mﬂn mddiwsisihe gni sheck @uabsd, 6.1:122

11 124 o] n 18 ie 1 5,
fitting rr‘&;% %ﬁ?goﬁgg be%eig%délté% Wég‘ugﬁge%gﬁoavggad r}‘q‘\gzi-‘r‘_’u'lr}'n\'l;}\alrgt ed
tube 161 btrangb hanﬁlpanOIlOGlby3b Flang mreesasmsé:aml@rléars upperf partng part

of the 9“'1%18%“6’1%%&%%% iﬁ@Ju ?@uﬁ%l@ﬁgrbbﬁdiﬁﬁ% BoRbBS t123xilgr eover,

when integrating gui de” con i nner surface of
the main B§e¥0§5 ch@ 6’6@&8“05?15&‘?1’?‘1:2'?9 3?33!)“ Fgeal?lf%‘h'éd’ltl{? t/n@nfai n
pi pe 105 hgawsithe beddvi ce conprising at |east pushing-up means which noves

|1 h d i, 2 h h
105, and means' FEEEPREedtiprraEantior b ctidkitohalify in ok SpRRE, P P°
sur f ace oparheofidihre ginnerl #811Faftthe maria pdpasiv stivelsy desiimgbillieetgui de
condui t C%ﬁ%‘ﬁél&% %Q&gﬁﬂgﬂﬁfe{?ée &@ﬁeﬁ#@k% LRSwAY %ﬁﬁﬂj ng a‘-?:pff)%R%E‘ of the

gui de conduit to t %U|de condui t” may be“tenhporarily
br ought |ﬁPé°&n§u§ﬁeﬁ§PoH359 BﬂP&cﬁﬂnés?ﬁe ffunkldensi on menber 120 to a
tensi on mechani s e nitert 26 H@B&tr@.beﬁhgbemlrj nt e made popeihde: In

this case ref.erabl e, t. the cond er 146 in the
Vi by 5P TiethE aRaRes A2 s T ERL e i MR b S PR o |
t he branchondniten3Zendoto tBe aheaghsphEEahtwhlcy mppenspalledflnhe i nner

wal | of tBgrBEAREBaRh o phEkS:FONAS AHPhhIN SAKES 7h! ch AT ELh

prevent t rrgal rmen essentl a ranch pi e 107.
To i nst al PraneBranmuRicatipmeabdesiyb infpasalleb %ﬁhem‘l%PeﬁdBéﬁdw t

137 “?2%“1?a§%86ﬁﬁhﬁﬂ:ﬂh$a%&%ﬂ%h ﬁgm&ﬁ%igﬁﬁléﬁ3cé?légﬁ?ﬁ&?@hbnbﬁahaﬁ 5"36
Phe conduPEnp ISR ngoRibErS A A i chen Bt At 4oeuPebABLEAsLy| PBRCRember
148 are npsed inside theibrdncipipipke 7bcannécping tpahegalizs ptibeolgkh t he
branch pi gﬁdlt%7l¥“y tt@letlglreanét?ggﬂmhﬁgégg“Jloﬁ%%qﬂiet 2 i‘%{) Pgiarpranch sewage
box 43 thereby leading it to each household.
When a pre-inserted string 41 is used in place of the branch
communication cable 21, the installation of an

29



47 inserted in the slide part 148. An air packer or a dedicated device
may be used as supplenentary neans for this noving and installation
operations. For exanple, the conduit-fixing nmenber 146 is fixed to the

i Aner wal | of the branch pipe by: passing an air packer in a shrunk state

t hrough the branch pipe 107 fromthe branch sewage box 143 and inserting it
into the inside of the cylindrical fixing part 147 of the conduit-fixing
menber 146, with the cylindrical fixing part being reduced in dianeter;

expandi ng jLiFe rakkt iBACKkSmAhiERAB1E tRdEPgPBLAA! PEpeyrendting! tbi ¥hBg part
147 of the conduit-fixi % nenber 146; air ggcker and the |ike

] 46: noving.t
and the cBX&SERL LRVRGtARRLAF ?QEPEStFﬁebBrghBﬂ]e-HpEe 8ftAg tB8: and
rel Sa_sit n}g;ﬂ_@ih@éﬁg@d ﬁg.gﬂgge;gl O.fiﬁrhea SYEN G 'bmhnh uhii?&ialtg.omﬁbhbléh?fﬁ tlh_ek
conaul t - I.ng ne er ur er, expanal n e | I, packKer n e | Ke.
o heThiugS AEee BrecahasrEedsst iR L Y keRe Pdi T HER R 17,
i nsi de t héherempty piqom 1870 H\thengeidencprdiei trl2nahdt Emdiramchohdnstion37,
whi ch has .ar e c e . U nsi on
mochant onCIEUAE 57 SR L1 S asirs 050 LIRCHPARCR Monbith  ddtidd (RplEND,
branch pi pé widid hat bg damagedduhiing thecl ay bpe opegias iondiyseshanging sinply

appl yi ng tgesifBtwhiAtiBR Fggsg_gmtm&chani sm 145 will not nake the branch
tension conduit 137 installed al ong the upper ;t)lart of ,the inner wall of the

branch pi pe 107IDn|fhePReEaON HP1c FRPIRACERNT FhenPreriPrA§rESHIBFEIRIXi ng
rrenb_e[) Is 1£4(i mt{‘hﬁ b'trﬁhaht Moﬂﬁu?h@a’_@ﬂﬁd bagl_étezhfé ?ﬂihsﬁi ﬁﬁeéﬁ.ti‘an?htl : s made
possi ble to install .the bra .tension,c uj ng _substantjally
oper par EOBFRRRBAF ARBEaRIA S bis ERENGPEEAT Gote S ot iepRReR AL B ol e
pi pe has atibénd. 4Mor dthisy connes¢édonehayfbe pérfgmett, dordexampd e, hbyupper
art of the.lnnm ' P vordd ol l-La hnst al |
gaggi ng- plrgg\]iglﬁ'?' ?gnashr%%gg%sﬁﬁgﬂgﬁg?mﬁﬁ%@%gaggfdg °£$°5%§£§ ghggli-?]eai n the
mai n pi peStodngséd wigh ong end ofy the byaseh S@Muptm?;*rlﬁﬁdﬁagé%?gl-e to

| ay Otig 3t he tBraAehvedyWhiehdlH oo s8N §6 £ ithelaAld Rt ofiinih Deldeli oichBeesheat h
pi pe

i ch installed in th t inside, th ' i pe, 105, d
Dl 06 hadehetd themaber ol Othe BRen RSREORTEIT I Fhare o aBEig  opar
Ioarf]I i nsi dadttiee brardhspirped 196 o hast a tybud arhehape p Yhiepeoniéct hon f
eading t S - ng, for
exampl o oRPEELhe BEECRl S by FFRIRGH ByobiSR Boft foh BFEhEE ELAL N
subst ant i sheftipekthabsanghaammmigationcaple Bé indedihe paerbnsesbed has

been usedgtt-hgqgidstald ?Ebﬁ@réﬁﬁﬂfﬂﬂ N8nd G HEpFLISLHURY LAY tTRE §0E8r Phpan
i nformati on-co ni cabl e under ground %”Fe of "1t he present inyention Is

conpl et edPBYEEPRPY VGANR Q&i AGERHEPT NPT PP BondHPIPEn I3RS HAARI cati on
cable . ThWeiding toameelthand erushethedpkdstin dfs thepoveeilap poseidrd in the

t . QUi ' .' ' duig,, 137 unti |
the 7ina Chiig hORLGVLAE SOBRULL RRVLRT bUBsPAREEaLLeTac auaBey ey Tl
i nst al | at fonfagurhagfuaietbahdiie prerdaserspd| sty ing dlcandtdve brangh.

communication cable 21 have substantially same outer diameter,
it will become possible to prevent the breakage of the branch
communication cable 21 due to a stress concentration which may
be caused when an excess withdrawal force acts on a step portion
during the withdrawal of the branch communication cable 21.
Moreover, such method for connecting the pre-inserted string
41 and the branch communication cable 21 is not limited to a
particular method, and the present invention can be applied to
other cases where connection is performed in a different method
using a different pre-inserted string.
As so far described, it is possible to construct an

underground pipeline including a branch pipe 7 connected to a
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In this regard, in the operation for replacing the pre-inserted string with
t he conmmuni cation cable, first a comrunication cable is connected to one
end of the pre-inserted string. This connection may be perforned, for
exanple, by crinping a netal ring while abutting one end of the
pre-inserted string with one end of the conmuni cation cable .

Al ternatively, when the coating of the branch comruni cation cable 21 and
the material of the pre-inserted string 41 are both plastic and the

pre-inserpg4nSpipeq Nas antmﬁﬁaﬁmomﬂ&%@wm@m@@?
achi eved by fornm ng an _overlap portion i nserti ng the {7 he branch

comuni cati on cABl Ehe1fphigwing, pFBOFh§§r?@E°§%¥‘PH 23] EhﬁrB’E)%FePEngth and

t hen presgnkending hh@lob@rHéﬂc@@bbdoﬂebérﬁﬁﬁgst@ftnetbﬁéﬂﬂngﬁﬂpreSSIOn
bondi ng or an |Educt n, wel din | t, and crus ast.i

overlap portiom ﬂhu a% = VAW 9 PO BBdFFQEQHHHeplgﬁlme
configuri Bgchha's aheepee- pthger'shdwihgl ag erdmphe bfahhé conwtinuctionn cabl e

21 have SHIE:?B@?L?:%' B% %ﬂgelﬁ%%agké ESMub}lchglgHgﬁdggéithg peplrevent

t he breakage o connunlca ion
concent r aapgﬁr@nnshtwme@aamb@dmentamf Sheepresenhdnysat iogr.ceThet s on a

step porteRs@kubBSohi kerdbtlipe bRethkt Eﬂféi\ﬁht%nlé&ﬁﬁﬁﬁléﬁbﬁémn' cation
cabl e. Moreaqgver, the enbodi nent ,of the invention e carried 49 out

with nodi FPE‘&FBSH&“QW B'éPBWﬂ1(‘$)t°rﬁﬁeg€rﬁ§&"rtye’<‘ﬂ’xfih@eﬁﬁlJc?eaEBMlﬁiit (112,
116, 124) toV\ﬁanfndérg&tdlﬁﬁhpd k0 ihbecoheds bipd e A0Raby gigeq ofsi whedht o t he

outsi 0o Bt guehea el T Y4 103" MRS 0 Thec Rt SibIt ™ S

t hr ough mhabheshéogutﬁeremnﬂuland51é|c03ﬂlgoredeasuas|de of the sheat'h pipe

and an e@hgokﬁgﬁbﬂt BoMpﬁEcQBSQ”HH@éfé{ (“saeﬂe '%‘ig’ ”52‘?6 {1” the
| engt hwi se direction are tornmed there reover &n
integrati hgangk pipge Edhathick are cepmpc ‘h the ma i Pdﬂeaéﬁédaﬂé t he

maI][l pi pefleadsvaahladwmaaltaoﬁyéh@maé ;be,saﬁatdahﬂeﬁeaﬁeBnotn&ﬂ the inner
surrace o

, %he Lpe § not mted c{/o .usin pﬁpﬁq@”cmr boIt 128a
an adhesi vBTPEH8 1ﬁf§3° m\ualg? pP nder anaRnd, RiPSus
provi ded thetbranah Iammmhe:ag:mouhecabmdmn tlmtimthexbrlammln qaltmse 1|0|’7nes
surface o uide, ¢ ta
| ndustria i\ppFl ca%bP ﬁgk%ﬁg uﬁ{igr{;ﬁ&% %T?Irl\geé\ [ on"%%gjf’Ié
possi bl e @-afelsménpneggmmynaﬂahha@mghe@amupdmpme dorgaver, themaln
informatig Peewa&a%&lw&%cﬂw&% gRimenhdded |1>s|9n91m%u%lneaéfa pieg in

substanti al er part inside _the_undergrou eI ine b
t ensi on ofi® g%gﬁp“%%ﬂﬁ?ﬁcﬁ:b%éﬁ% ?‘l’cﬁg"r?eﬁtﬁ éPe%Fy %838017%? even
when the amdnthedyileé. t h’mdsltem copmpaicatiatdecablassl 06t (:hebdebnarﬁterl al ,

th fi I t I t,
uhi chi's SOEFES 1Al O B bR, O O80T, LAl g Per

i s integraheathmpinr /8] #nﬂi'{ﬁjkll%d éngthQ §Ppéﬁm¢\r1{orl®\$lld]@sthe ferignpipeni ng

effect. FupshgrenéEnnédeed el diPanothdie iR €ReE! ¥ranshatbhletfidh
undergro\tljﬁd pi g(fl i ne since the high-strength | ow el ongation materi al

el ement be twisted with respect to the main body when drawing in
the sheat h pi peFindt fhthe guildegeahddivi wihidheisma cohsdyuendohhfRember

ot o8 hd B RAYILo R BB Ahn ERRCEor b 0% TRERLRIRG AT,

the present embodiment will be described. Fig. 13 shows a guide
conduit 112 (guide conduit embodiment I) as an example of such
guide conduit. This guide conduit 112 is used for further

inserting communication cables in the main pipe 105 (see Fig.
29) having a sheath pipe 103. In Fig. 13, the guide conduit
112 has a length along the sheath pipe 103, and also has a fitting
part 113 for fitting the guide conduit to the outer surface of
the sheath pipe 103, and an empty room 114 which is formed in
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along the main pipe by being inserted into the enpty room of the guide
conduit with guide conduit being fitted to the sheath pipe through its
fitting part, and further inserted into the branch tension conduit which is
i A conmuni cation with the enpty room of the guide conduit of the branch

pi pe. And, installing this branch tension conduit into the branch pipe wll
cause the branch communication cable to be laid in the branch pipe. Thus,

it is made possible to construct an underground pipeline consisting of a

main pi peﬂa%mamfbiahﬁgéreing@mmfcq Wrm&h:ﬁ@ﬁi@avm%abmusd pi pe
as a whol e, éo |n t al

cm on. ca ntq.th e
Wth eace (CARBONITEREERECd i dar HERBCSRPESTE 4 1At sy LPROERE BBanch
plpe_LP addfrece ioh. beTneemE$w$?mmﬂm4thﬁfbrmada#&eﬁﬂmﬁﬂnﬁdﬂduEittlﬂg!s
ossible t a th the situatian . in i ch., the i,n this
(F:)orrpl i cat ng%amjba?% V)és]ﬁﬁ]?alyt OB LA g Egcﬁ I’?ael('qth’rfrje% i?tfg lﬁ att here
isS no Iinasatooﬁommpunédlpmetmayemsnédﬂﬂam dhdbe of .Hheahdabranphpe to the
. . y
Tt el o, cgmifica el AINLLARE (18RS R0 et Bath bE L0 Flka o
cheni cal RAd4bst ance; ﬂéhe Gﬂ‘@@ﬁ’ p@@lpelrl‘y can ghsprbediged floxahnAgrEéByst ance,

and ot her grul eevBhon! AemBed8CAnaOTRUAkCabingaRt fohsmeRBEEs etoi BEO t he
enpty roo i de conduit,

Q E ﬁ %a de conduit is Iaﬂg al ong the
mai n’ pi pe96FCBEPRE ﬁF@ﬁréFeﬂmﬂpgﬂ FﬁgeFﬁ r tQupfate” BFuPhe 1g" p?ge in
Euch ﬁ waybzanth sableund tMeredwest h i pks @lsb ipodaiblerto riseve exd |nt? tEe
ranch tepsi.o it . . n y_room of the
gui de conggFtE3§8§q§8rFﬁg%ﬁadF§8588§§r3§n5§?5b§3 g$anc%£g?§28&lﬁstalllng
this br ancnmmgnsr:emoonqableiMlngntmettﬁhhmg gilge guiilde candgithé&lBrénch
connunlcaghgnm IE-P?nggggggdm%@ﬁ;Bg géggfﬁbgapga@érthe same tinme. Thus,

t he undergroun can be constructed asan
i nf or mati on- conﬁﬂﬁ haby eFigedet §r ohous papguide ¢ardebbnlhé casi apPE®F e can

be Ialld lf@mbbalhéﬁﬁcggﬁhaéd&\bl?@uﬁﬁsﬁnb&!lﬁﬁé‘!ﬁ nor g, dlArs w&tﬁ?dgefgﬁﬁd@te t]9
secure i X condui,t | an even e nt o
Shelt Tty et B B O RRE ER ek Aot TR 2 PAS eV Atk Sy REXFUITE

condui t Sanduusémptpdobnlﬂﬁaaﬁmeirbnedvehelshéayhﬂpqnxltmonpkae¢$|ng t he
gui de CO”ﬁl'&'Etto' fbfxﬁ‘foHPBEEaPQm% 1'aﬁ;%r‘§e 11 P 8 PL. pe% anﬂl@@ngbmguéens' on
on the trunk tension nenb %re I'nserted | ty roomof the
gui de con8@rms ganubenadanrkefeas| bhat sEractREEnoEntRe guide FRRMUEY pe.

Nor eover, pgb¢8ed BH&L Ited QQ %ié#ﬂaedsa lraRtc ibRY pArtnsedeed itk eliheo enpt y
room of ;E gui de con nduit until the final

it a nch,tensj.on co
Crep anbBe LT RITIAR AP s SHECD BLE T Aroan ftRaY ZPPBLEHO L ho
gui de conwh1chwm¢mmhnlpa9yemt@nblénncannMEoumm@rmhd insthel kengohwisdi | ity.
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inserted I'n npty roo e COﬂ uit e con

bei ng fitmagdetft plasgicopuen grs pﬁéygﬁbxiﬁnsuw h#a; KL gty maghE At ed
into the ahéﬁﬁbaleﬂéw@tﬁﬁeéwsuwhbenerSmaﬂefﬂamyrmwtb@nséwé@té@e enpty

ft d t. at di t f.the b
and | nst SRFPABRERE Bt Shier fish Seohhe SHBRHIT IR BLBPanctR S8 ERURES [he.
branch coﬁhurﬁoaaidmgc@éﬁeript_:m b@ithe guide condudh ifeanibaedqaarbys! y.
Thi s nakeép#i%ggs§ b{ﬁe f&@lggﬁ?elét{yfture for constructing the branch

pi pe as an of MBLi 6N comTuni CAab & under ground pipe, and a structure which
facilitates thehlighestrengich davwnediangatopne materiialt péemenbch6pia®. And,

since theyePI A tHR E8RAMEARESLiSn! S Bl 194 hEetﬂﬁfsé’f@éerP'tﬁé sieatipt ate of
being inserted in the branch tension, conduit, it is possible to easily

const ructP+Re W%&hlﬁr‘pésagr%ﬁlﬁiﬂﬁo’l"hé’t}'ieoﬁaéﬁni‘r%?éé)(ﬁ ShowdeLBrBiGd pi pe

even if the f@ylmmm@fcdmmmmmtdmesaum . STR@Nphégeh gsipand al so
achi eve s t hat s no |limt on

bl ;
iposed ohSHRe t cHIRAT LR bl HRRRS BRERCAABAPE. EBe RRiRaptPs £ °t ha
there is hpappﬁyunmmunsﬁbmdmmheMngesxr@hgthdqunﬂdnqaqxammatet1&bI|ne
and t hat éf&m@{.@r‘f@o F’Aélér’%élé;}f tx{, L}ﬂ@l%‘ﬁo%“%*ﬁdah% gﬁtﬁéaBE%Et@&?&m&hem cal

resi stance - pr oof ressure cle resistance

others. Meebserl 22 h(éicglhedéle@&rd{hetd |l§t|eﬂf)al§ﬁ‘é@é1§‘ﬁa!-n|thtf-‘smanl‘!@lﬁﬂj at a
portion of the bracket for attaching the sheath pipe and the divided parts
are integrally connected by a connecting nenber, 52
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thereby allow ng the guide conduit to be easily fitted to the sheath pipe
circunventing the bracket portion. And, since the guide conduit is reliably
installed in the upper part inside the main pipe, and the branch tension
conduit is installed in the upper part inside the branch pipe, it is nade
possible to provide a construction structure of an information-comuni cabl e
under ground pi pe which would not inpair the essential functions as a
lifeline for such a conduit as a sewer pipe in which the |ower part of the

EI pﬁ If utmblh Z1elct) I\/Fub%bt%r umhétgtnetoﬂ@ﬁtdr@e Petiéeh theThd sl 8 189,

| stre W- el On | ON .char ristics |IS.,USe€

oot oot cd T e e B8, 1R RIS bE 4, ek BLBR 0% Al R errent
makes thethbeahbaphpplpasyow fearidd myesn ct Hen Sheadht iplilpe 10 3damagebeddr i ng
manuf act utinge.and )g{%géf Oa{‘xdlﬁdﬁeCBBSEHybewEH%éH%m& é’%’b B‘né' g@ ol he

sheath pipe’in Sub upper PRsT e an exl st Ingp y “appl yi ng
t ensi on offorhexamphet amdi cnhemiq;te)n@ablrenknﬁt b04 aas eﬁtmermm lEs-ngng a

Lext!| e MikepLAcios SPLE dohBiEe dnd Bl iAol €8 0o ABSERTIIE th5h 2

sinple structure thereb ﬁp m}g(?tensmn on Furt her nore,
provi di ngTBecBaﬂhngtéﬁn%B REMgEon IW%‘T%&%W%t@& BRYebPenent

al l ows uspage &f tHé @am@ﬁm&hebs‘@&laaé&ﬂfa&dgdrcbﬁ@hﬁaieﬂseﬁdrsmmr fipbction
resi stancg 8 éut-re |§ti\ thereby naking it possible to sel ect a nost
bi be rdviAGe

cost-effe EPFRY ®L-hji gh-strength | ow el ongation characteristics
out of various fhadsheatstpimesl03mnd,ird ehnichg commuhiichitignpaables ake out er

surface o e i I a u i de. i t e
fitted toLFftli s%ad%?’g'%e_@ttr%w?%ﬁ iér’r‘gkfg#x??éloss &e]f CiTac%ta?gleu de
condui t, AWeoingerved, sigediitited harithke O(blftsdéiﬁmﬁl the pridewoadyuditedscan be

i nsert ed (13| %&%ra?l@‘ﬁﬁn%ﬂhé heicl SRE2LA P 198 £n MY .f DBIAAW dst wh@1t he
sheat h pi Si nce gF-tenS| on lowelongation naterial elenpent is

| onger thgﬁ FﬁécFéHSPhléF he2hgdi f2Bob§, u??dbgﬁﬁnggrb §§|EP§eFBlﬂ3unt t he
sheat h pi aemun&bat&en%mmchmm ngnttiee [fiodNostimgneginbold dinent pngat i on

materi al gl enent ate t hot n f th h h €, ,.1 by
maki ng thgegfﬁlg}:ﬂlgﬁ wbglta}ﬁ% '? %m o'h rrec%?a’r?%sm & %[‘ri]gtaén hP_ ?‘t ﬂgigheat h
pi pe si npber vahad fnrthbecmelmwmmh tthe sheath pipe |1§3|anst5alISed by
appl ying tensi Of-‘hgn i5S s t{ éﬂﬂ{a@rﬁevi Qromsrl‘n%wmé'hb' Qltﬁtba)[ﬁfv%hléﬁCh of

whi ch has a hei smal an tw ce of the outer dianeter of the
comuni caSPéﬁec‘é‘Bl“éUanl]t% aéhﬁ?‘?‘“?é@n?ﬁra‘k‘é% qYide, SOt 1§cﬁiLE’v'§da gui de

condui t Iaowehéhsnesaﬁnyﬂp@ampn qeqhzl enwah;lh @qpechoablevehsaaladﬂaﬂﬁnt
comuni ca%hon cabl e eyen g tr&: | e %C&tl on C%-f-Fl es are |gﬁerted in
each | ayef"GPRER PaTte1na dG: %%d‘é‘h”‘@? A7 et dﬂ@ﬂgﬁge ©Thus
ent angl enbnuskoConpumiinataononababl &86oisf auseyteds i fpd o W lgtisigsehol d
can be pr@?ﬁﬁ&ﬁ@@ 178 ha rhgég Qufﬁétfﬁgdg&élft faigz %‘?”Pﬁf'éé&'&d)%fe %&Ql&@' ch it

is integra attache I nner surf mai n e, and,can be
i ntegral I9f|’~'n‘§ gheagh piped Odai nApigREGHIREE RefoRgy %léet%”‘.g%r FeRARithe

sheath pi pee fglcinatdEoQUpﬂgch@caudh ta&s amy@ﬂﬁyyenepmﬁ@rcams»er easgly
cormunicafipngableg, el M 1o i DR ARG A SOk egbLon
comuni cashapeadbtke fiirttd nighpa ety quuiorklyl hescvehs elawhimaldty paghtbl e to
be i nsertggtgpt gtttﬂg Qéfgfﬂeﬁi P& Bé’ﬂdfﬁg?as ily installed in the main pipe.
In the highest layer 118c in the empty room 118 of the
guide conduit 116, there are inserted a trunk tension member
120 and branch communication cables 121. Each of these branch
communication cables 121 is one which is branched off from the
trunk communication cable 106 at a branch connection box 111
provided in the manhole 109 and the like, and laid up to each
household 108 as will be described later in more detail (see
Fig. 26). The branch communication cables 121 are branched off
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54 Clains: 1. A construction nmethod of an information-conmuni cabl e

under ground pi pe, characterized by conprising the steps of: inserting a
sheat h pipe into an underground pi peline through a manhol e, the sheath pipe
conpris ing a main body provided with an enpty roomfor installing a
communi cation cable thereinto, and a high-strength | ow el ongation materi al
el ement which is integrally provided in said main body al ong the | engthw se
direction of the main body; and fixing said sheath pipe in substantially

upper parferppsicfle wan?énésm&ﬂﬂegtebaebhﬁiebxnf aXIneee§ahﬂ hhambékrength

| ow- el ongation material elenment onto the 1 nner wa sai.d manhol e by
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i nformati gas¢aTMERieakl € underground pipe according to claim1, wherein
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fixing L heoshenl afcpt Eadm 1hbersﬂbsé@¢ﬁimi%d/ seppaatpehée hedlie oa?aedcnal n
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manholes 109 and 110 or the like to play a role in urging the
guide conduit 116 (or guide conduit 112) in the upper part inside
the main pipe 105 (see Fig. 26). This trunk tension member 120
may be formed of a string made of metal wire, high-strength
low-elongation fibers called as a super fiber, or a textile in
which those fibers are used in the lengthwise direction. The
general definition of this super fiber refers to fibers which
have a strength of not lower than 2 GPa and an elastic modulus
of not lower than 50 GPa. The kind of such fibers includes glass
fibers, para-alamido fibers, carbon fibers, steel fibers,
ultra-high-strengthpolyethylene fibers, PBO (poly-p-phenylene
benzo-bis-oxazol) fibers, polyarylate fibers, etc., and any of
these can be applied.

The tension device 122 shown in Fig. 26 is one in which
a manual winch of a drum-winding type is paired with a hook,
and the device is installed in the manholes 109, 110 to urge
the guide conduit 116 in the upper part inside the main pipe
105 or toward the fitting direction by securing one end of the
trunk tension member 120 inserted in the guide conduit 116 with
the hook and, at the other end, by applying tension with the
winch between the manholes 109 and 110.

Fig. 16 shows astateof theguideconduit 124 (guideconduit
embodiment III) fitted to the sheath pipe 103 in a section of
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55 under ground pi pe according to claim1l1, wherein said underground

pi peline consists of a main pipe and a branch pipe connected to the main

pi pe, characterized by further conprising, after the step of fixing the
sheath pipe into said main pipe, the steps of: inserting a guide conduit
into said main pipe, the guide conduit being formed wth an enpty room for
I nserting a branch conmuni cati on cable thereinto, wherein a branch tension
conduit to be inserted with said branch comunication cable is branched off
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with a comuni cati on cable.

In this regard, since the trunk tension member 120 is used
under tension between manholes, it is placed substantially
straight in the lengthwise direction of the main pipe 105. 1In
this case, the position in which the trunk tension member 120
isdisposedwithrespect tothesheathpipe 103 is toberestricted
at the portion of the guide conduit 124 to be fitted with the
bracket, that is the portion where the trunk tension member 120
is placed furthest away from the sheath pipe 103. Thus, at this
position, the tension member 120 is to urge the guide conduit
124 in the fitting direction.

Therefore, it is desirable to form the shape of the empty
room, into which the trunk tension member 120 is inserted, such
that the position of the trunk tension member 120 with respect
to the sheath pipe 103 is movable in the outward direction. For
example, in the case of the guide conduit 116 (guide conduit
embodiment II) shown in Fig. 14, the upper wall surface 118d
of the highest layer 118c of the empty room 118 is desirably
horizontal. Forming the upper wall surface 118d in this way
makes the trunk tension member 120 to be slidable substantially
along the upper wall surface 118d in the layer 118c in accordance
with the outer diameter of the bracket 104. That is, when the
guide conduit 116 is fitted to the sheath pipe 103, the guide
conduit will be deformed as with the guide conduit 124 shown
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96 6. A construction structure of an information-comuni cabl e underground
pi pe, wherein an underground pipeline consists of a nmain pipe and a branch
pi pe connected to this main pipe, characterized in that: a sheath pipe is
fixed in substantially upper part inside the underground pipeline by

appl ying tension on a high-strength | ow el ongation material elenent, said
sheath pipe conprising a main body forned with an enpty roomfor installing
a comuni cation cable thereinto, and a high-strength | ow el ongati on
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a comuni tehbdonardmiser NR0ewith, respect hbgbhstguenly bohduit 116 at the
portion fitted to the bracket 104 (in reality, the guide conduit
117 is deformed) and the position (b) shows the position of the
trunk tension member 120 with respect to the guide conduit 116
at the portion fitted to the outer surface of the sheath pipe
103. Moreover, in practice, the position (a) and the position
(b) are located outwardly in the same position with respect to
the sheath pipe 103, but that is schematically shown as separate
positions in Fig. 14.

Moreover, to prevent the loosening of the fitting of the
guide conduit 124 to the sheath pipe 103 at the portion where
the bracket 104 is provided, the structure of the guide conduit
124 fitted to the outside of the sheath pipe 103 may be such
that the guide conduit is divided at the portion corresponding
to the bracket 104 as shown in Figs. 17 and 18, and the divided
guide conduits 124 are integrated together with a connecting
member 123 provided in such a way as to surround the outer part
of the bracket 104.

Fig. 17 is a sectional view including the bracket 104 to
show the state that the guide conduit 124 is divided into pieces
of a length substantially corresponding to the spacing at which
the brackets 104 are provided, and these pieces are connected
by a connecting member 123. Fig. 18 is a longitudinal sectional
view of the central part of the main pipe 105.
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| ow el ongation material elenment integrally forned in said main body al ong
the length of said main body; a guide conduit is integrally installed in
the inner wall of said main pipe surrounding said sheath pipe, the guide
conduit being formed with an enpty roomfor installing a branch

conmmuni cation cable thereinto; and a branch tension conduit is branched off
fromsaid guide conduit and installed in said branch pipe, wherein said
branch tension conduit is in conmunication with said enpty roomat the
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to the outside of the sheath pipe 103 through a fitting part,
the structure of the guide conduit is not limited to the type
in which the guide conduit is fitted to the outside of the sheath
pipe 103 and may be a type in which the guide conduit is installed
in the main pipe 105 by being integrated with the inner surface
of the main pipe 105 in such a way as to surround the sheath
pipe 103 as shown in Figs. 19 and 20.

The guide conduit 127 (guide conduit embodiment IV) shown
in Fig. 19 is one which is to be installed in the upper part
of the inner surface of the main pipe 105 with its lengthwise
direction being aligned, and its cross section is formed in a
substantially C-shape. And, the C-shape cross section is
provided at each edge in the lengthwise direction with a
flange-like mounting part 128. Moreover, the inner periphery
of the C-shape cross section is formed with cable-receiving
spaces 130 sectioned by partition plates 129 extending in the
lengthwise direction and forming an empty room which opens up
to the inner periphery side.

This guide conduit 127 is to be integrally attached to
the inner surface of the main pipe 105 by connecting the
flange-type mounting part 128, which is close contact with the
upper part of the inner surface of the main pipe 105, and the
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12. The sheath pipe which is a construction nenber of an

I nf ormati on- communi cabl e under ground pi pe according to claim10 or 11,
characterized in that said high-strength | ow el ongation nmaterial el enment
has an anti-corrosion coating. 13. The sheath pipe which is a construction
menber of an informtion-communi cabl e underground pi pe according to any of
clains 10 to 12 , characterized in that a f fitting part is fornmed on the
outer surface of said main body. 14. The sheath pipe which is a
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eachedgeof theC-shapecross sectioninthe lengthwisedirection

is provided with a flange-type mounting part 132. And,

cable-receiving spaces 135 forming an empty room which opens

up to the inner periphery side are formed in the inner periphery

of the C-shape cross section by being sectioned by the partition

plates 134.

This guide conduit 131 is, as with the guide conduit 127,

to be attached to the upper part of the inner surface of the

main pipe 105 surrounding the sheath pipe 103 and the bracket

104, but it is integrally bonded by means of an adhesive layer

133 formed between the mounting part 132 and the inner surface

of the main pipe 105 and consisting of an adhesive such as epoxy

resin. And in each edge of the C-shape cross section where the

mounting part 132 is provided, there is provided a through-hole

136 formed inthe lengthwisedirection, and a trunk tensionmember

120 is inserted in this through-hole. The functionof this trunk

tension member 120 is the same as the case of the quide conduits

112 and 116. Moreover, the adhesive layer 133 is not limited

to one based on adhesives such as epoxy resin, but may be, for

example, one in which the mounting part 132 and/or the inner

surface of the main pipe 105 is welded by heat, or one in which

a metal plate is pre~installed in the guide conduit and is fused

by heating from outside by means of a high-frequency induction

heating to integrate them. The formation of the adhesive layer

is desirably selected from adhesion, welding, fusing, etc. in
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17. A guide conduit which is a construction nenber of an

i nf or mati on- comruni cabl e underground pipe for use in further inserting
comuni cation cables in an underground pipeline in which a sheath pipe for

i nserting comruni cation cables thereinto is installed, characterized by:
conprising a nounting part with which said guide conduit is integrally
attached to the inner face of said underground pipeline in such a way as to
surround said sheath pipe, and form ng an enpty roomfor inserting
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to prevent the guide conduit being detached from the sheath pipe

103 or being detached from the inner surface of the main pipe
105 during a high-pressure cleaning in the conduit maintenance
work. Thecylindrical fixingpart 151 of thesagging-prevention
member 150 is fixed to the inner wall of the main pipe 105 while
retaining the guide conduit in its concave part 152.

So far, description has been given on the structure for
laying the branch communication cables in parallel around the
sheath pipe 103 by using the guide conduits (112, 116, 124, 127,
131) in the main pipe 105 which is configured as an
information-communicable underground pipe. Next, the
structure for laying the branch communication cables from such
main pipe 105 into a branch pipe 107 which is not an
information-communicable underground pipe will be described.

Fig. 21 is a sectional view of the main pipe 105 and the
branch pipe 107 which is connected to the main pipe 105 at the
branch pipe opening 138, and Fig. 22 is a partially enlarged
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view thereof. Fig. 18 is a longitudinal cross section of the
main pipe 105 near the branch pipe opening 138 (shown by a
fictitious line). As shown in these figures, the guide conduit
124 (gquide conduit 112 or 116 may be used in place of guide conduit
124) is provided with a long-hole type opening part 139 at the
position corresponding to the connection part (branch pipe
opening 138) of the branch pipe 107 and the main pipe 105, and
thelong-holetypeopening 139 provides thecommunicationbetween
the empty room 125 inside the guide conduit 124 and the outside.
This opening part 139 is, as will be described later, intended
for drawing out the branch communication cable 121 from the gquide
conduit 124 and making them branched to the branch pipe 107,
and provided in a number corresponding to the number of the branch
pipes at thepositions substantiallycorrespondingtoeachbranch
pipe opening 138.

The branch members 140 are fittingly attached to the outer
surface of the guide conduit 124 in such a way as to cover the
opening part 139. The branch member 140 has a cross sectional
shape, as with the above described connecting member 123, which
allows fitting to the outer surface of the guide conduit 124
and is of a substantially C-shape. The branch member 140 is
provided with a hollow branch part 141 protruding in the outward
direction of the gquide conduit 124, and through this hollow part
of the branch part 141, the opening part 139 provided in the
guide conduit 124 is in communication with the outside.

The branch tension conduit 137 is integrally screwed, as
shown in Fig. 22, into the front end of the branch part 141
protruding to the outside through the screw 142. Moreover,
adhesion, fusion, and the like may be adopted as the integration
means. The branch tension conduit 137 consists of a flexible
pipe made of stainless steel or plastic, or a tubular textile
with a coating formed on the inner surface and/or outer surface,
into which the communication cable 121 is inserted. That is,
thebranch tension conduit 137 protects the branch communication
cable 121 from the outside preventing it from being surface
damaged or degraded, and plays a roll in installing the branch
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communication cable 121 in the branch pipe 107 by being applied

tension thereon as will be described later. For the branch
tension conduit 137, one which has a bending property better
than the allowable bending radius of the branch communication
cable 121 is used so that the branch communication cable 121
to be inserted inside will not be bent to the extent smaller
than the minimum bending radius (allowable bending radius).
This is to prevent the branch communication cable 121 inserted
in the branch tension conduit 137 from being bent to a radius
smaller than its allowable bending radius thereby being broken.

The branch tension conduit 137 in which the branch
communication cable 121 is inserted is arranged along the upper
part inside the branch pipe 107 up to the branch sewage box 143
as shown in Fig. 26. In this branch sewage box 143, a tension
mechanism 145, which can be inserted with the branch tension
conduit 137 and can be applied tension on it, is provided, and
this tension mechanism 145 applies tension on the branch tension
conduit 137.

Moreover, to firmly fix the branch tension conduit 137
in the upper part inside the branch pipe 107 even if there is
a bend in the branch pipe 107, it is desirable to use a
conduit-fixing member 146, for example, one shown in Fig. 28.
The conduit-fixingmember 146 has a substantially C~shaped cross
section and consists of a cylindrical fixing part 147 adapted
to the inner surface of the branch pipe 107 and a slide part
148 which is supported by the cylindrical fixing part 147. Using
suchconduit-fixingmember 146 allows thebranchtensionconduit,
which is applied tension thereon, to be installed in the upper
part inside the branch pipe (see Fig. 26). Thus, installing
thebranch tension conduit 137 in the upper part inside the branch
pipe prevents it from blocking the flow of sewage, etc. thereby
impairing the function as a lifeline, and being broken due to
rat bites.

Thus, laying the branch tensionconduit 137 along the upper
part inside the branch pipe will cause the branch communication
cable 121 to be laid from the guide conduit to the branch sewage
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box 143. The branch sewage box 143 is opened in the vicinity
of each household 108, and the branch communication cable 121
guided up to the branch sewage box 143 is drawn out to the ground
and thereafter drawn into a cable-termination box 144 installed
at each household 108.

The above described configuration in which the branch
tension conduit 137 is branched off from the guide conduit can
be equally applied to the guide conduit (127, 131) which is
integrally attached to the upper part of the inner surface of
the main pipe 105 so as to surround the sheath pipe 103 as shown
in Fig. 23. That is, the guide conduit 127 of the embodiment
IV shown in fig. 23 is provided with an opening part 155 as with
the embodiment shown in Figs. 18, 21, and 22, and also the branch
member 154 attached in such a way to cover the opening part 155
is provided with a hollow branch part 156 which provides
communication between the empty room 130 of the guide conduit
127 and theoutside, and the branchpart 156 and the branch tension
conduit 137 are integrated by means of a screw 142. 1In this
branch tension conduit 137, the branch communication cable 121
is installed as with the above described embodiments and laid
up to each household 108.

In this regard, the guide conduit 127 is integrally
attached to the inner surface of themain pipe 105 at themounting
part 128 together with the branch member 154 with a staple 153.
This staple 153 is fixed by squeezing it while melting the main
pipe by heating to a high temperature or putting it 1ike a needle.

As described so far, the branch communication cable 121
is first laid in the guide conduit (112, 116, 127, 124, 131),
and then each corresponding branch communication cable 121 is
laid in the branch pipe 107 leading to the branch sewage box
143 corresponding to each household 8 under the protection of
the branch tension conduit 137.

According to this structure, it is possible to achieve
a structure with which an underground pipeline consisting of
amainpipe 105 which is an information-communicable underground
pipe and a branch pipe 107 which is not an
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and also possible to achieve requirements such as that there
is no limitation on the connection angle of the branch pipe 107
to the main pipe 105, that the branch pipe does not impair the
functions as a 1lifeline, and that the branch pipe has functions
such as water resistance, chemical resistance, rat-proof
property, high-pressure cleaning resistance, and others.

When there are a large number of branch pipes 107 connected
to the main pipe 105, there will be a increased number of pull
members (to be described later) tobe inserted in the underground
pipeline thereby increasing the risk of entanglement.
Therefore, it is desirable to attach a Hock-end undetachably
at the end of the branch communication cable 121 or the branch
tensionconduit 137. The shapeof the Hock-end may be a hook-type,
a ring-like, and many other shapes, but it is important to
configure it in such a way that the outer diameter of the Hock-end
is larger than the size of the opening part of the guide conduit
so that the tip of the branch communication cable 121 which has
been drawn out of the guide conduit will not be retracted into
the guide conduit. For example, it is possible to adopt, as
the Hock-end, a sphere in which wire of a diameter of about 1
mm is configured to form a sphere having a diameter of about
100 mm or, for example, a plastic ball having a diameter of about
20 mm such as a ping-pong ball. Alternatively, the tip of the
branch communication cable 121 or the branch tension conduit
137 may be formed into a shape which allows direct grasping or
hanging of the cable. When the Hock-end is connected to the
branch communication cable 121 or the branch tension conduit
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121 or the branch tension conduit 137 drawn out of the guide

conduit by a certain length so that it can be readily hooked

or grasped from a branch pipe opening 138.

Moreover, to prevent entanglements of themultiple branch
communication cables 121 in the guide conduit, the layout
position of the branch communication cable 121 in the guide
conduit desirably complies with an orderly layout rule in
accordance with the position of the branch pipes extending to
each household 108. That is, it is preferable, for example,
to comply with a layout rule in which the branch communication
cables 121 are placed parallel with one another in the widthwise
direction so that a cable located at the outer-most position
can be taken out one by one in order from the manhole 109 toward
the inside of the main pipe 105 (see Fig. 26).

Next, the construction method of an
information-communicable underground pipe according to the
present invention, that is the method of application using the
construction members according to the present invention such
as a guide conduit will be described omitting overlapped portion
with the above described construction structure of an
information-communicable underground pipe. The following
description shows an embodiment of the present invention.

First, on the main pipe 105 in an underground pipeline
which is to be constructed as an information-communicable
underground pipe by laying branch communication cable 121, the
distance between manholes 109 and 110, the distance from manhole
109 to the branch pipe opening 138 of each branch pipe 107 in
the main pipe 105, the distance from branch pipe 107 to branch
sewage box 143, the depth of the branch sewage box 143, and others
are accurately measured using a TV camera and the like (see Fig.
26).

Based on the data acquired from the above described
investigation, the length of the guide conduit (hereinafter,
in the description of the present embodiment, the term including
guide conduits 112, 116, 124, 127, 131 is referred to as "guide
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10b 10b conduit"), the mounting position of the branch members (140,
154, and others), and the length of the branch tension conduit
137 are determined and these are pre-assembled. Moreover,
during the assembly, an opening part (139, 155, etc.) is provided
at the position in the guide conduit corresponding to each branch
pipe opening 138, and the branch communication cable 121 is taken
out fromsaidopeningand inserted into thebranchtensionconduit
137 branching off from the guide conduit. At this moment, the
above described Hock-end is provided on the tip of the branch
communication cable 121 or the branch tension conduit 137.

The guide conduit, which has been assembled by the above
described preparatory operation, is taken up on a reel drum or
the like and carried to the installation site. When introducing
the branch tension conduit 137, a Hock-end, or the like, there
is a risk that they may be damaged by friction against the inner
wall of the main pipe 105 while being moved in the main pipe
105 or trapped by a step or the like in the underground pipeline.
Therefore, it is preferable to move the branch tension conduits
137 and others in a state that they are laid in a bundle on a
cart or simple boat movable in the main pipe 105, and draw them
into themain pipe 105 together with a pull member to be described
later.

At an installation site, first a pull member is inserted
between manholes 109, 110. As the method for inserting a pull
member between the manholes 109 and 110, it is possible to
conveniently employ known methods such as pushing in a rigid
body such as wire, blowing off an inserting device such as a
parachutebyairpressure, connectiontoaself-propelledconduit
cart, and others. At this time, a tension mechanism 122, 145
is attached to the manhole 109, 110 and branch sewage box 143
(see Fig. 26).

Next, a guide conduit is installed in the main pipe 105
by connecting one end of the pull member and the guide conduit
at an end of the main pipe 105, for example, at the manhole 109,
and taking up the pull member from the other manhole 110. 1In
this stage, each opening part provided in the guide conduit comes
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one manhole 109 to the other manhole 110, since the guide conduit
may be twisted, a twist-prevention device may be interposed
between the pull member and the guide conduit. When such a
twist-prevention device is used, it is to be taken out after
the entire length of the guide conduit is disposed in the main
pipe 105.

Next, the branch tension conduit 137 is drawn into the
branch pipe 107. In this operation, the Hock-end located at
an end of branch communication cable 121 or the branch tension
conduit 137 is positioned right below the branch pipe 107 by
finely adjusting the position of the guide conduit fore-and-aft
in the main pipe 105. Then, the Hock-end attached to one end
of the branch communication cable 121 or the branch tension
conduit 137 is grasped and taken out from the branch sewage box
143 by inserting an arm-type grasping jig or the like from the
branch sewage box 143 while confirming with a TV camera.
Alternatively, it isalsopossibleto layabranchtensionconduit
137 in a branch pipe 107 by: inserting a pull member from a branch
sewage box 143 to an end of the main pipe 105, for example the
manhole 109; connecting the pull member to the branch
communication cable 121 or the branch tension conduit 137; and
pulling up the pull member from the branch sewage box 143.

Next, the guide conduit (112, 116, 124) is fitted to the
sheath pipe 103, or the guide conduit (127, 131) is integrated
with themain pipe 105. Figs. 24, 25 show an embodiment in which
the guide conduit is fitted to the sheath pipe. In Fig. 24,
a fitting device 158 is introduced into the main pipe 105 by
manually fitting one end (left in the figure) of guide conduit
from the manhole 109. The fitting device 158 moves in the main
pipe 105 by taking up a pull-string 57 pre-installed in the main
pipe 105 from the side of the manhole 110. The fitting device
performs fittingwhilemoving by pressing the guide conduit (112,
116, 124) with a pressing part 160, which is driven by an urging
means 159 provided in the fitting device 158, against the sheath
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pipe 103. Any device other than the fitting device 158 may be

used provided that it can fit the guide conduit (112, 116, 124)

onto the sheath pipe 103 by pressingwhile moving. For example,

it is possible to perform the fitting by moving a ball having

a diameter which allows the quide conduit (112, 116, 124) to

be pressed against the sheath pipe 103.

As shown in Fig. 25, fitting may also be performed
continuously by moving a tubular inverted tube 161 in the main
pipe 105 by a fluid pressure to press the fitting part of the
guide conduit (112, 116, 124) against the sheath pipe 103.

Moreover, when integrating the guide conduit (127, 131)
with the inner surface of the main pipe 105, the guide conduit
(127, 131) is attached to the main pipe 105 by using a device
comprising at least pushing-up means which moves vertically to
press the guide conduit (127, 131) against the sheath pipe 103,
and means for integrating anchor bolts and the like in the inner
surface of the main pipe 105.

Furthermore, toassistivelybringthe guideconduit closer
to the sheath pipe 103 during the attaching operation of the
guide conduit to the sheath pipe 103, the guide conduit may be
temporarily brought into a suspension by attaching the trunk
tension member 120 to a tension mechanism and applying tension
thereon in the main pipe 105.

In this case, it is preferable to install the
conduit-fixing member 146 in the vicinity of the branch pipe
opening 138 in the branch pipe 107 to install the branch tension
conduit 137 along substantially upper part of the inner wall
of the branch pipe 107. This configuration makes it possible
toprevent the impairment of theessential functions of thebranch
pipe 107. To install a conduit-fixing member 146, first the
branch tension conduit 137 which has reached the branch sewage
box 143 is inserted into the slide part 148 of the conduit-fixing
member 146. The cylindrical fixing part of the conduit-fixing
member 146 contracted in diameter and the slide member 148 are
moved to the vicinity of the branch pipe opening 138 through
the branch pipe 107 with the branch tension conduit 137 being
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inserted in the slide part 148. An air packer or a dedicated
device may be used as supplementary means for this moving and
installation operations. For example, the conduit-fixing
member 146 is fixed to the inner wall of the branch pipe by:
passing an air packer in a shrunk state through the branch pipe
107 from the branch sewage box 143 and inserting it into the
inside of the cylindrical fixing part 147 of the conduit-fixing
member 146, with the cylindrical fixing part being reduced in
diameter; expanding the air packer or the like to hold the
cylindrical fixing part 147 of the conduit-fixing member 146;
moving the air packer and the like and the conduit-fixing member
146 to the branch pipe opening 138; and releasing the reduced
diameterof thecylindrical fixingpart 147 of theconduit-fixing
member 146 by further expanding the air packer and the like.

Then, the branch tension conduit 137 is firmly fixed in
the upper part inside the branch pipe 107 by inserting the branch
tension conduit 137, which has been arranged up to the branch
sewage box 143, into the tension mechanism 145 with a tension
applied thereon and taking it up.

When the branch pipe 107 has a bend in which the slope
angle changes sharply, simply applying tension with the tension
mechanism 145 will not make the branch tension conduit 137
installed along the upper part of the inner wall of the branch
pipe 107. In this case, by conveniently installing
conduit-fixing members 146 in the vicinity of the bend in the
branchpipe 107, it is made possible to install the branch tension
conduit 137 along substantially upper part of the inner wall
of the branch pipe 107 even when the branch pipe has a bend.

Moreover, to securely fix the guide conduit in the upper
part of the inner surface of the main pipe 105, it is desirable
to install sagging-prevention members 150 shown in Fig. 27 at
a proper spacing in the main pipe 105 (see Fig. 26).

As so far described, it is made possible to lay out the
branch communication cables in parallel surrounding the sheath
pipe 103 which is installed in the upper part inside the main
pipe 105, and also made possible to lay the branch communication
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cable in the upper part inside the branch pipe 107 connecting
to the main pipe 105 thus leading to each household 108.

Furthermore, when a pre-inserted string, for example a
tube-like body or a string body made of urethane having a
substantially same outer diameter as that of the communication
cable has been used, the installation according to the
constructionmethod of an information-communicable underground
pipe of the present invention is completed by finally replacing
thepre-insertedstringwithacommunicationcable. Thus, since
the pre-inserted string is kept being inserted in the empty room
of the guide conduit and in the branch tension conduit 137 until
the final step, thecommunicationcablewill not be damaged during
the installation of the guide conduit, thus stabilizing the
construction.

In this regard, in the operation for replacing the
pre-inserted string with the communication cable, first a
communication cable is connected to one end of the pre-inserted
string. This connection may be performed, for example, by
crimping a metal ring while abutting one end of the pre-inserted
string with one end of the communication cable. Alternatively,
when the coating of the branch communication cable 21 and the
material of the pre-inserted string 41 are both plastic and the
pre-inserted string has a tubular shape, the connectionmay also
be achieved by forming an overlap portion by inserting the tip
of thebranch communicationcable 21l into thepre-inserted string
to a proper length, and then press-bonding the overlap portion
by means of a thermo-compression bonding or an induction welding
to melt and crush the plastic of the overlap portion, thus
achieving a substantially step-free shape. Byconfiguring that
the pre-inserted string and the branch communication cable 21
have substantially same outer diameter, it is made possible to
prevent the breakage of the branch communication cable due to
a stress concentration which may be caused when an excess
withdrawal force acts on a step portion or the like during the
withdrawal of the branch communication cable.

Moreover, the embodiment of the invention may be carried

49



igg%/é%@%)-!s‘,ulof’/(@iﬁf()-2!s‘,L!100/(@EB<.'()-2!x‘,L!100/(@EB<.'()-Zgg~\/\/)<J\/B7F 10@
iggfﬂw@z ()-! "fLI10%@@E ()-2! fLI10%@E ()-2!'s fL!10%@& ()-2! fL!10%@@
10@=10%@& ()-!x SL!10%@ae& ()-1' SL! 10%@e& ()-1! SL! 10%@m& ()-1SL! 109 () -
L&(*** ** }rg\:F 11 RR@10%s& ()-2 10T 10T
out with modifications shown below.
(1) The geometry of the guide conduit (112, 116, 124),
which is attached to the sheath pipe 103 by being fitted to the
outside thereof, is not limited to those of the guide conduit
embodiments I to III, but any type may be employed provided that
a fitting part through which the guide conduit is fitted to the
outside of the sheath pipe and an empty room into which a
communication cable can be inserted in the lengthwise direction
are formed therein.
(2) Moreover, the means for integrating the guide conduit
(127, 131), which is to be attached to the main pipe in such
a way as to surround the sheath pipe 103, into the inner surface
of the main pipe 105 is not limited to using an anchor bolt 128a,
an adhesive layer 133, or a staple 154, but various means may
be used provided that it allows the guide conduit to be fixed
onto the inner surface of the main pipe 105 over the length of
the guide conduit.
Industrial Applicability
According to the present invention, it made possible to

convert easily an underground pipeline as an
information-communicableunderground pipe, by fixing the sheath
pipe insubstantially upper part inside the underground pipeline
by applying tension on a high-strength low-elongation material
element. Moreover, even when the main body of the sheath pipe
is made of a stretchable material, the configuration in which
a high-strength low-elongation material element, which is a
material having a high-strength low-elongation characteristics,
is integrated in the main body along its length provides a
strengthening effect. Furthermore, the sheath pipe can be
properly installed in an underground pipeline since the
high-strength low-elongation material element will not be
twisted with respect to the main body when drawing in the sheath
pipe, which is integratedwiththemainbody and the high-strength
low-elongation material element, into the main pipe for
installation.

Moreover, the branch communication cable is installed
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P{\:F along the main pipe by being inserted into the empty room of

the guide conduit with guide conduit being fitted to the sheath
pipe through its fitting part, and further inserted into the
branch tension conduit which is in communication with the empty
room of the guide conduit of the branch pipe. And, installing
this branch tension conduit into the branch pipe will cause the
branch communication cable to be laid in the branch pipe. Thus,
it is made possible to construct an underground pipeline
consisting of a main pipe and branch pipes as an
information-communicable underground pipe as a whole, and to
install the communication cable into the branch pipe with ease.
And, since the communication cable is installed in the branch
pipe in a state of being inserted in the branch tension conduit,
it is possible to easily cope with the situation in which the
laying path is complicated, and also possible to achieve such
requirements as that there is no limitation imposed on the
connection angle of the branch pipe to the main pipe , that the
branch pipe does not impair the functions as a lifeline, and
that the branch pipe has functions such as water resistance,
chemical resistance, rat-proof property, high-pressure
cleaning resistance, and others.

Moreover, the branch communication cable is inserted into
the empty room of the guide conduit, and the guide conduit is
laidalongthemainpipebybeing integratedwiththe inner surface
of the main pipe in such a way as to surround the sheath pipe,
and is further inserted into the branch tension conduit which
is in communication with the empty room of the guide conduit
at a corresponding position of the branch pipe. 1Installing this
branch tension conduit into the branch pipewill cause the branch
communication cable to be laid in the branch pipe at the same
time. Thus, the underground pipeline as a whole can be
constructed as an information-communicable underground pipe and
the communication cable can be laid in the branch pipe with ease.

Furthermore, it is made possible to securely fix the guide
conduit in the main pipe and prevent detachment of the fitting
of the guide conduit onto the sheath pipe when the guide conduit
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is fitted to the outside of the sheath pipe, by installing the
guide conduit in the upper part inside themain pipe, and applying
tension on the trunk tension member, which is pre-inserted in
the empty room of the guide conduit, between manholes located
at both ends of the main pipe.

Moreover, since a pre-inserted string is kept being
inserted in the empty room of the guide conduit and the branch
tension conduit until the final step, damages of the
communicationcableduring the installationof the guide conduit
will be prevented thus improving the installation stability.

The branch communication cable is laid along the main pipe
by being inserted in the empty room of the guide conduit with
the gquide conduit being fitted to the outside of the sheath pipe,
and is further inserted into the branch tension conduit which
is in communication with the empty room of the guide conduit
at a corresponding position of the branch pipe. And installing
the branch tension conduit in the branch pipe causes the branch
communicationcable tobelaid inthebranchpipesimultaneously.
This makes it possible to achieve a structure for constructing
thebranchpipeas an information-communicable underground pipe,
and a structurewhich facilitates the layingof the communication
cable in the branch pipe. And, since the communication cable
is installed in the branch pipe in a state of being inserted
in the branch tension conduit, it is possible to easily construct
the branch pipe as an information-communicable underground pipe
even if thelayingpathof thecommunicationcable iscomplicated,
and also possible to achieve such requirements as: that there
is no limitation imposed on the connection angle of the branch
pipe tothemainpipe; that there is no impairment of the functions
of the branch pipe as a lifeline; and that the branch pipe has
functions such as a water resistance, chemical resistance,
rat-proof property, high-pressure cleaning resistance, and
others.

Moreover, the guide conduit is in a statethat it is divided
at a portion of the bracket for attaching the sheath pipe and
thedivided parts are integrally connected by a connecting member,
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thereby allowing the guide conduit to be easily fitted to the
sheath pipe circumventing the bracket portion.

And, since the guide conduit is reliably installed in the
upper part inside the main pipe, and the branch tension conduit
is installed in the upper part inside the branch pipe, it is
made possible to provide a construction structure of an
information~communicable underground pipe which would not
impair the essential functions as a lifeline for such a conduit
as a sewer pipe in which the lower part of the pipe is utilized.

Moreover, using a textile in which a string of a
high-strength low-elongation characteristics is used at least
in the lengthwise direction as the high-strength low-elongation
material element makes the sheath pipe easy to handle and
insusceptible to damages during manufacturing and operation in
a conduit. Furthermore, upon fixing the sheath pipe in
substantially upper part inside an existing pipe by applying
tension on the high-tension low-elongation material element,
using a textile makes it possible to wind it up by a tension
mechanism with a simple structure thereby applying tension on
the sheath pipe.

Furthermore, providing a coating on the high-strength
low-elongation material element allows use of a string which
has a degraded chemical resistance, friction resistance, or
cut-resistance, thereby making it possible to select a most
cost-effective string having a high-strength low-elongation
characteristics out of various kinds of strings.

And, forming the fitting part on the outer surface of the
main body allows various types of guide conduits to be fitted
to the sheath pipe, thereby making it possible to attach a guide
conduit, into which a specified number of communication cable
cores can be inserted in accordance with the installation site,
by fitting it to the sheath pipe.

Since the high-tension low-elongation material element
is longer than the length of the main body, it becomes possible
to mount the sheath pipe on the tension mechanism using the
high-strength low-elongation material element located at both
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tension mechanism and the ends of the sheath pipe simpler than
in the case in which the sheath pipe is installed by applying
tension on itself.
Furthermore, forming multiple layers, each of which has
a height smaller than twice of the outer diameter of the
communication cable, in the empty room makes it possible to
achieve a guide conduit in which a communication cable will not
climb over an adjacent communication cable even when multiple
communication cables are inserted in each layer and thus the
layout ineach layerwill remainunchanged. Thus, entanglements
of communication cables or faulty wiring to each household can
be prevented.
And, the guide conduit has a mounting part with which it
is integrally attached to the inner surface of the main pipe,
and can be integrally installed in the main pipe in such a way
as to surround the sheath pipe. And the guide conduit has an
empty room for inserting communication cables thereinto within
its inside and new communication cables can be installed in
parallel around the sheath pipe by inserting the communication
cables into the empty room. Thus, the communication cable to
be inserted into the branch pipe can be easily installed in the

main pipe.
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Claims:

1. A construction method of an information-communicable
underground pipe, characterized by comprising the steps of:

inserting a sheath pipe into an underground pipeline
through amanhole, thesheathpipecomprisingamainbody provided
with anempty room for installing a communicationcable thereinto,
and a high-strength low-elongation material element which is
integrally provided in said main body along the lengthwise
direction of the main body; and

fixing said sheath pipe in substantially upper part inside
the underground pipeline by fixing said high-strength
low-elongation material element onto the inner wall of said
manhole by applying tension thereon.

2. The construction method of an information-communicable
underground pipe according to claim 1, wherein said underground
pipeline consists of a main pipe and a branch pipe connected
to the main pipe, characterized by further comprising, after
fixing the sheath pipe in the substantially upper part inside
said main pipe, the steps of:

inserting a quide conduit into said main pipe, the guide
conduit being formed with a fitting part with which the guide
conduit can be fitted to said sheath pipe and an empty room for
inserting a branch communication cable thereinto, wherein a
branch tension conduit to be inserted with said branch
communication cable is branched off from the guide conduit, and
the branch tension conduit is in communication with said empty
room at the position corresponding to the connection portion
between said branch pipe and said main pipe; and

installing said guide conduit inside said main pipe by
fitting said fitting part of said guide conduit to said sheath
pipe, and installing said branch tension conduit inside said
branch pipe.

3. The construction method of an information-communicable
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underground pipe according to claim 1, wherein said underground
pipeline consists of a main pipe and a branch pipe connected
to the main pipe, characterized by further comprising, after
the step of fixing the sheath pipe into said main pipe, the steps
of:

inserting a guide conduit into said main pipe, the guide
conduit being formed with an empty room for inserting a branch
communication cable thereinto, wherein a branch tension conduit
to be inserted with said branch communication cable is branched
off from said guide conduit, and the branch tension conduit is
in communication with said empty room at the position
corresponding to the connection portion between said branch pipe
and said main pipe; and
installing said guide conduit on the inner surface of said

main pipe in such a way as to surround said sheath pipe, and
installing said branch tension conduit inside said branch pipe.

4. The construction method of an information-communicable
underground pipe according to claim 2 or 3, characterized in
that a high-strength low-elongation trunk tension member is
inserted in said empty room in advance, and said method further
comprises, after the step of installing said guide conduit in
said main pipe, the step of:

urging said quide conduit toward substantially upper part
inside said main pipe by applying tension on said trunk tension
member between manholes to each of which an end of said main
pipe is connected respectively.

5. The method of constructing an information-communicable
underground pipe according to any of claims 2 to 4, characterized
inthat apre-inserted string for replacing a communicationcable
is installed in advance in said empty room and said branch tension
conduit, and said method further comprises the final step of:

replacing said pre-inserted string with a communication
cable.
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6. A construction structure of an information-communicable
underground pipe, wherein an underground pipeline consists of
a main pipe and a branch pipe connected to this main pipe,
characterized in that:

a sheath pipe is fixed in substantially upper part inside
the underground pipeline by applying tension on a high-strength
low-elongation material element, said sheath pipe comprising
a main body formed with an empty room for installing a
communication cable thereinto, and a high-strength
low-elongation material element being integrally formed in said
main body along the length of said main body, and

a guide conduit is installed in said main pipe by being
fitted to the outside of said sheath pipe, the guide conduit
being formed with an empty room for installing a branch
communication cable thereinto.

7. The construction structure of an
information-communicable underground pipe according to claim
6, characterized in that

said sheath pipe is attached by means of a bracket which
is provided on the inner wall of said main pipe at a certain
spacing, and

said guide conduit fitted to the outside of the sheath
pipe is divided into a plurality of parts, which are integrated
together by means of a connecting member which is provided in
such a way as to surround the outside of said bracket.

8. A construction structure of an information-communicable
underground pipe, wherein an underground pipeline consists of
a main pipe and a branch pipe connected to the main pipe,
characterized in that:

a sheath pipe is fixed in substantially upper part inside
the underground pipeline by applying tension on a high-strength
low-elongation material element, wherein said sheath pipe
comprises a main body formed with an empty room for installing
a communication cable thereinto, and a high-strength

57



1] & 10%gg& ()-F! " & 10%ggé& ()-F& 10%gé& ()-F 10T 10T

10TF=1090T& ()-! " .' 11094 T& ()-: B034aB7: F

10g=10%g& ()-3:!10%& ()-): ! 10%& ()- 9! 109%g& ()-m ![ f9! 10%gg& ()-m
f9l 109g& ()-m 456S; MV @LO%@E’ () -

1 109%@& () -, YI0%@& () - & 10%@& ()- & 10%@& ()-- @G10%a& ()- 109

10g>0 2N @07& 10%@& () -

S610%@& ()-! " -9! 10%@8& ()--9! 10%@& ()-!" s! 9! 10%@& ()- s!9! 10%@& ()-
v_=@d & 10u@&tonpation material element integrally formed in said main

body along the length of said main body;

a guide conduit is integrally installed in the inner wall
of saidmain pipe surrounding said sheath pipe, the guide conduit
being formed with an empty room for installing a branch
communication cable thereinto; and

a branch tension conduit is branched off from said guide
conduit and installed in said branch pipe, wherein said branch
tension conduit is in communication with said empty room at the
position corresponding to a connecting part between said branch
pipe and said main pipe and is installed with said branch
communication' cable.

9. The construction structure of an
information-communicable underground pipe according to any of
claims 6 to 8, characterized in that:

a high-strength low-elongation trunk tension member is
inserted into said empty room of said guide conduit; and

said guide conduit is urged in the fitting direction by
applying tension on said trunk tension member between manholes
and said branch tension conduit is tensioned in said branch pipe
so that said branch tension conduit is installed in the upper
part inside said branch pipe.

10. A sheath pipe which is a construction member of an
information-communicable underground pipe, comprising a main
body formed with an empty room for installing a communication
cable thereinto, and a high-strength low-elongation material
element integrally provided in said main body along the length
of said main body.

11. The sheath pipe which is a construction member of an
information-communicable underground pipe according to claim
10, characterized in that said high-strength low-elongation
material element is a textile in which a string having a
high-strength low-elongation characteristics is used at least
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in the lengthwise direction.

12. The sheath pipe which is a construction member of an
information-communicable underground pipe according to claim
10or11, characterizedinthat saidhigh-strength low-elongation
material element has an anti-corrosion coating.

13. The sheath pipe which is a construction member of an
information-communicable underground pipe according to any of
claims 10 to 12, characterized in that a fitting part is formed
on the outer surface of said main body.

14. The sheath pipe which is a construction member of an
information-communicable underground pipe according to any of
claims 10 to 13, characterized in that said high-strength
low-elongation material element is longer than the length of
said main body.

15. A guide conduit which is a construction member of an
information-communicable underground pipe for use in further
installing a communication cable in an underground pipeline in
which a sheath pipe for installing a communication cable
thereinto is installed, characterized by comprising:

a fitting part for fitting the guide conduit to the outer
surface of said sheath pipe, and an empty room formed inside
the guide conduit to insert communication cables thereinto.

16. The guide conduit which is a construction member of an
information-communicable underground pipe according to claim
15, characterized in that:

a plurality of layers are formed in said empty room by
means of at least one or more partition plates to section said
empty room vertically; and

the height of each layer is configured to be smaller than
twice of the outer diameter of the communication cable to be
installed in said empty room.
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17. A guide conduit which is a construction member of an
information-communicable underground pipe for use in further
inserting communication cables in an underground pipeline in
which a sheath pipe for inserting communication cables thereinto
is installed, characterized by:

comprising a mounting part with which said guide conduit
is integrally attached to the inner face of said underground
pipeline in such a way as to surround said sheath pipe, and

forming an empty room for inserting communication cables
thereinto by being attached to said underground pipeline.
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