18 May 2006 Specificati on CONSTRUCTI ON METHOD OF | NFORVATI ON-

UNDERGROUND PI PE, AND CONSTRUCTI ON STRUCTURE AND CONSTRUCTI ON MEMBER
THEREFORTechni cal Field The present invention relates to a construction
met hod of an information-conmuni cabl e underground pi pe for |aying

comuni cation cables in an underground pipeline, and to a construction
structure and construction nenber therefore. Background Art I n ongoing
constructions of high-speed and ultra-high-speed comruni cati on networKks,
there are 4 2yl thods for a comuni cation cable which is a nedi um
of such rég%&ﬁéggggﬁnggﬂeﬂ schene and underground schene. The laying of
communi cati on cabl es by an underground schene is characterized in that it

can pr eSeICH SRR AT o, (ARREIAVIER iR cHRH IyRERREL YR |

resistant to natural disasters such as “éarthqu

to the | afitfE bypMh CONSTRUCTIONe $ERUSEURE ddide CONSTRUCHIOY| MAMBERa sewer

pi pe, in wWHEREFoR branch pipe (a lateral pipe) connecting to the main pipe
has already been laid up to each household and the upper part inside the
pi pe i s an open space, particularly has gained attention as an inportant

i nfrastru@eehaifarl tfHeldTTH (Fi ber To The Hone) project in which

communi cation cable 0.be drawn ta every household. In order to
utilize the ope%B§p§E§E§H£th%Y?ﬁﬁﬁﬁnFﬁgiaﬁ?ﬁnﬁﬁéa FRESEEPFLAPBemBENRECh
sever pi p&f, aan indpemadtiocorconmuiabbbeundedgrgundngipe peori Daypbhgh a
sheath bl BemhithQcWitich caiiug! 28! LA NunfaPLESuAA"p P81 15E] | £ ! Soal tached o
the upper part of the inner surface o € marn“prpe at’a ??x 3 %paC|ng by
nmeans of SC8FHpYFEIogeFtE CctER aBdacangtirectipe wewber, therdfwred in the

ground apdckgeduad Are¢ommuni cation infrastructure. Fig. 29 is a sectional
vi ew of an exa or the || ke which is buried in the

| f [ .
ground as an 1 geﬂﬁgogﬁggggﬁ?ﬁﬁﬁgkf%ﬁﬁc%ﬁn%ﬁ?%%&?%@QnﬂEﬂground pi pe. As

shown i n vhéra-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 pipelinés, 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
undergroundpipe, inwhicha sheath pipe into which 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




figure, a sheath pipe 103 for inserting a comunication cable {49fay 2006
thereinto is attached to the inner surface of a regular pipe wth a
bracket 104 or the like, and used as a main pipe 105 of a sewer pipe or
the like. To this main pipe 105 branch pipes (not shown) , which are
connected to each household, are connected. However, these branch pipes
have not been constructed as an information-comunicable underground pipe
i nf or mati on- comruni cabl e under ground pi pe under present circunstances.

There is a;
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sheath pi pRet@ppEE PEVEToPI IR iTutRIV PBEEphery of the sewer pipe; and
a bracket having a ring-like shape into which the sheath pipe
is passed through and which is attached to the inner side of
the support plate so as to protrude into the upper part in the
sewer pipe through a through hole p'rovided in the sewer pipe,
it is configured such that each bracket of the sheath pipe support
- device protrudes into the sewer pipe from each through hole which
is provided in the upper part inside the sewer pipe at a proper
spacing along the pipe axis direction, and the sheath pipe, which
is attached in such a way that each through hole is watertightly.
covered with each support plate and is disposed along the pipe
axis of the sewer pipe, is inserted into a bracket of each sheath
pipe support device thereby being supported. Such
configuration makes it possible to support a sheath pipe into
whichcommunicationcablesareinsertedjjxtheupperpartinside-
the sewer pipe with a small occupying area. Moreover, since
the sheath pipe is supported in the upper part in the sewer pipe,
there is no risk that the flow capacity of sewage in the sewer
bipe is reduced, and the workability at the installation site
of the sewer pipe is significantly improved by attaching the



However, before the concept of the information-comunicable ungeghosib
pipe is created, an ordinary pipe without a sheath pipe was used as’a sewer
pipe or the |like. Therefore, in the above described

i nf or mati on-comruni cabl e underground pipe, it was necessary to attach the
sheat h pi pe support device by digging up the upper part of the outer
periphery of the sewer pipe buried in the ground to provide a through-hole
theret hrough. Also needed was an operation such ashdl ggi ng out a pipe
having no gheath pipe to .renpve and replace it with an _ _
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demand for converting a regular pipe having no sheath pipe into
an information-communicable underground pipe by easily
attaching a sheath pipe thereon.

Further, to lay communication cables up to each household
through a branch pipe which is bran’éhed off from the main pipe
of a sewer pipe, the laying path was too complicated and further
the inner diameter of the branch pipe was too small and branched
atvarious angles fromthemainpipethroughabranchpipe opening.
From these reasons, such laying is in reality not performed since
there are technical difficulties compared with the case inwhich
communication cables are laid in a straight fashion in the main
pipe. Other technical difficulties in laying communication
cables in a branch pipe exist in that the communication cable
must be laid without impairing essential functions used as a
lifeline, in that the communication cable must have 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 present invention is to provide a construction nethod of 18 May 2006
I nformati on- communi cabl e under ground pi pe which enables to turn an

under ground pipeline into an optinal information-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 information-conmmuni cabl e under ground pi pe, characterized by
conprising the steps of: inserting a sheath pipe into an underground

pi peline through a manhole, the sheath pipe conprising a main body

provi ded with affeMpey Pbdher abovasienqarikpd sitvamionsat the auisiad of

t her ei nt o, tle preshingh-iskveaRabh 1k0¥6 ebAHERI: O JHRHIRL &) TR hothbEh IS
integrally Loyl ded, .in said main bo al ong the I engthw se direction of
the main ad’gd? OLRAtAPRrRgmEERicaRLg NI QUG pRREaR 1GR ISpaRd®s: toar t

i nsi de t hezwmd exng e gpiomeld e pleyl iniex it os andopic@hast rengt h

| ow el ongat.j t.eri I nt .onto.the inner wall o aid nanhol e by
appl ying ?‘g{n%}(ﬁlh@rhggﬁ&@hq%a?n&\?e‘mq%ﬂgﬁq%‘fPéPﬁt’ e%nc{ Biﬁﬂet‘%BﬁgYFﬁ%t i on
met hod of thearanhfvehdon @toormmume aeabl eonsitdeuge bom thenibea;s vherefor sai d
under ground pi pghisn S | ' n ranch. pipe nnect ed
to the main pi pgfhlecﬁggggtﬁgr%I;%%ﬁ%goﬁéthh%&g&%p% gpﬁa%r%g]ttlgg ?‘?gﬁtﬁ t he
sheath pi p& #h lﬂlﬁer@aﬁwanﬁpwupmﬁbb@e upgergriongiddeipmi dhamaoterpeedt he
steps of : byneoiiri@ iagithde seapdub: iAkeredhg AubReRtRCpiboC: AL dgy, Conduit
being forped with a fitti pght w th which the gU| e cgn uit can be
fitted .toPEErarSRO: HIPSEgB? gounheaptgnhabeay f bhei pBerthnpive br anch
conmuni gat:buprisé.hlgea RAin dodyp roviddesd wish falr)rﬂb‘r@@tl ¥ %B&hlqﬁngﬂﬂggé%li@g bﬁ

i nserte ' Is . anc i ion cable 1s.branched o romthe

gui de conéﬂFF?mgﬁégﬁgéaﬁrg%@ﬁg?ﬁﬁ%?%%“§8ndﬁP? ?sﬁ%ﬁﬁéﬁﬁﬁ%ﬂ?Eﬁtion Wi th

sai d enpt $OoNoEAPagathenpoater bal coremepondiind: tie Lheegredhgchioniged tion
bet ween. sandshianaliRi RPN iR} EHERIRnRcRG agiirb_@%&%' b?gtﬁé':ﬁ‘a%&“ de
conduit inside said nainpipe by fitting salg Itting _part of said guide
condui t t8°H¥F PR 5&1d ﬁﬁﬁaFHsEJaw i 1Ty syksgaptdad vt BEREEPWNdUI t

- inside saidshdaenthe ydergrbdl Whpe2G0e Dherinyagt s90dahsgnitad sl o the
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The invention also relates to the construction method of
said information-communicable underground pipe, wherein said
underground pipeline consists of a main pipe and a branch pipe
connectedtothemainpipe,characterizedbyfurthercomprising,
after fixing the sheath pipe in the substantially upper part
inside said main pipe, the steps of: inserting a guide conduit
intosaidmainpipe,theguideconduitbeingformedwithafitting
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
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;
andinstallingsaidguideconduitinsidesaidmainpipebyfitting
said fitting part of said guide conduit to said sheath pipe,
and installing said branch tension conduit inside said branch

pipe.




sai d information-communi cabl e underground pipe, wherein said “ﬂgﬁﬁﬂffﬂﬂgj
pi peline consists of a main pipe and a branch pipe connected to I I'n
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, and the guide conduit being formed with an enpty
roonfor inserting a branch comunication cable thereinto, wherein a branch
tension conduit to be inserted with said branch comunication cable is
branched of f fr sai d %nge conduit, and the branch tension conduit is in
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high-strength | ede &l RAGALIAD JRBLEFL Al &L §TPPhe c_:soarls rsurgze%azfo_r}l method of
said information-communicable underground pipe, characterized
in that a high-strength low-elongation trunk tension member is
inserted insaidempty room in advance, and said method comprises,
after the step of installing said guide condult in said main
pipe, the step of: urging said guide conduit toward the
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.

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




| pe conprising a main body formed with an enpty roomfor inst NAc06
Eognuniggtion gable thereinto, and said high-strength |OMFe|on§%F‘3H2
material element integrally formed in said main body along the Iength 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 enpty roomfor installing a branch comunication cable
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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 pipé 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
partbetweensaldbranchplpeandsaldmalnplpeand15ajmtalled
with said branch communication cable.
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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 inwhich 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- communlcable 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 forinstallingcommunicationcables thereinto



fitting the guide conduit to the outer surface of said sheath éng
enpty room forned inside the guide conduit to insert connunlcatlon
thereinto. A guide conduit used which is a construction nenber of said

i nf or mati on- comruni cabl e underground pi pe, characterized in that; a
plurality of layers are forned in said enpty room by means of at |east one
or nore partition plates to section said enpty roomvertically, and the
hei ght of each layer is configured to be smal I er than tw ce of the outer

di anmeter o C inserted in npty room A
gui de COﬂd%lt ﬁilcﬂ s’ gﬁ%%ﬁgﬁ?%b 6N Héﬁﬁgpr6Flﬁﬂ Ef%tln part tor
i nf or mat i oblEehd il siud dendengndtintb pilpe outtles sanshoachdf nidremearhf or an

| of_further inserting
Communt carh S O SR enBLy RIROF Oy B A0 gul B8 Ll 1 R AR pe For
i nserting ?QWWHH&?%&+QR1Cﬁhﬂﬁﬁaihﬁﬁﬂ%ﬂqﬁf)|s instal | ed, characterized by:

t | | | gL 1y
compr 1S9 2, TG, Bt skl GBS 0 0T on AcRRLSTEALLY
as surrouﬁg:“g1§§°5m§ﬁé89ﬁcﬁ?%ﬁnl%ﬁh ?@M%Qﬁﬂﬁﬂﬂmﬁﬁﬁgerﬁbé#ﬂﬂ@ﬁr&ﬁgdrtlng
connunlcainnnthaﬂal@spﬂhmaéuﬂ?eobylbﬁeﬂg afétﬁﬁiﬁéhtih sl Whgey9raspd

t al VIeM/Of a
Cheath 55" e B 2 L8 o o T b iR IRt PORCEE MBI cabl o
under gr ourfi 3} ﬁ@%éatGKEthemﬁlchdlgneaedtth&vheughn oﬁheaehnlafai sBows the
present e@@ﬁﬁﬁ@ﬁﬂédﬁ%@ EQ)shQIiQ} éﬁ%ﬁvfﬁigg of”g%%:oung ddﬁgwgteﬁla% 3is a

tive view of the sheath presen
EgLZﬁgflcadléﬁ?@ﬁﬂ%ﬂatﬁﬁé Féﬁ%ﬁoﬁodéﬁl dasestat Ay saddt &ephy eEeom.

enbodi ment. Fi gA 4uibdewsoadhge@swRicHeYECE &6h§£f68ti8ntnﬂ§m19éfs&f‘tan

[ : sectional view taken in A- ne in
Erg?déngﬂé |§&§n%%%gW§P?Sg %ZpﬁaﬁrgéePPSnEFP9reﬁheo$°%%?¥u$¢%%nFlg 4

(a). 8 18mEmperoferFmyinforpatienheamhinisableanslengmmd pipe Beige

condui t usedforfurther1nsert1ngcommunlcatloncables1nanunderground
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.3isaschematicdiagramofthetensiondevicerelating
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).



relating to the present enbodinment. Fig. 6 is an explanatory di
showthg state ilr[: which a guide conduit is fitted to a sheath |i8|§91é0%6
relating to the present enbodinent. Fig. 7 is a perspective view of a

gui de conduit provided wth a branch tension conduit relating to the
present enbodinment. Fig. 8 is a perspective view of a saggi ng-prevention
menber used in the construction structure and construction nmethod of the

i nf or mat i on- conmuni cabl e under ground pi pe rfel ati ngdt Qtt]tl_e _ prese% o
enbodi ment. Fig,. 9 is,a_perspective view of a conduit-fixjng nenber us

in the construc%i‘loq'r éﬁ%@?ﬁ?&g%‘?‘t%‘ﬁée&&‘}&“taﬂchﬁﬂ AHethsHuigle cpaduit

i nf or mat i orelednimgitcabihe: mmwmoﬁiim@rﬁﬁl ati n? to the E)res;ant

enmbodi rent. Fi Q.qs ' i Q.show t he construction structure _
relating to thg Fplrjggsgﬁtsa%ﬁﬁ%gﬁ%@ﬁ{tolrgré)m%’ggﬁﬁlﬂﬁ‘ﬁgflﬁF&L‘]‘r’f&’_ 1¥Bdfine into
an i nf or mek gBhde Gendwidabs §ithedriyr asheapihgei pdirglat ingtcat e pgesento show
the const rdpdBheiitf Ucture relating to the present enbodi nent for making
an underground _pipeline into an infornptlon-connynlcable”underg(ound pi pe.
Fig. 12 is a di fpd-tgamﬁbs éx PraFReghevstelrwiof pegebhe taanchiidnproetided of an

i nf or mat | Wi-tHCABYAheAch SURMISHANIr 81 RE1 £ § E@tﬂH@%régeﬁQEmBBﬂgﬁth. .
enbodiment. Fig_.13 js a diagramto show an”exanple of the guide conduit
which is a consFrH?th bﬁar%?ﬁ%?eq}:fl"é%‘q-‘ﬁ‘l’BFrf‘aW%l%‘E)TMﬂV%@blr@mﬁmbérground
pi pe rel avisegl i 'alnetdmrstemmﬁidmlsl:]:ruEitgrelénd Sccﬁ%ﬁﬁﬁfﬁrﬂd ﬁle%lcﬁ%\d 8e
example o | duj ' LS construction menber of an

i nf (r)nr) mat | %R%E%ﬂ%ﬁ%ﬂ%’g%ﬁg H%#\“H%?r{\géf%%ln% %\%&é:qr(ﬂ"é‘tqcﬁépﬁor %i%ﬂ‘féq tenbBai ment .
Fig. 15 i Presensssmbedimensl- view to show a state that a guide conduit,

whi ch i cti : ' rapt] on- U Qi |.e r.ground
Bl pe. accor ding. toanorrer: Perpbarrare VRCHER SBnaRTE R Ry tniEEE 0. T
is a scheHﬁ?Bclai%? SANSFraeh g stractyre ¢of the epnstruc§irvenebhadi t

-relating bd aheekafipiieaofomresiain RAEIIE MBieyrbhnyip0feistihhted to the
sheath pi pfe 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 step of the construction
method of an information-communicable underground pipe relating
to the present embodiment.

Fig. 13 is adiagram to show an example of the guide conduit
which is a construction member of an information-communicable
undergrdund pipe relating to another embodiment.

Fig. 14 is a diagram to show an example of the guide 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




Fig. 17 is a diagramto show a state that the guide conduit ret hh&ﬁgg&ian
exanpl e of another enbodi nent is being connected by a connecti € g
Fig. 18 is a sectional viewto show a state that a guide conduit relating
to an exanpl e of another enbodinent is attached to a main pipe. Fig. 19 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. 20 is a
sectional viewto show a state that a guide conduit relating to an exanple
of anot her-enbodinent is attached to the nmain pipe. Fig. 21 is a sectional
vi ew of pak® Bitkerk ke wheaih pibeucture of an information- conmuni cabl e
under gr ound pi pariq.eh alidg ditgiagt BeTsHRRDEEHIRY £nkt Enelfuide BoARRKA! 1Y
enl arged sectional” view of Fig. 9. Fig. 23 is a sectional view to Show a
state t hatTS il Lo GXRPPLel of PRgthsremkedipert 45 hereeeonagssednent is
attached by 4 heormedtRiPamentiex:, 24 is a schenatic diagramto explain one
step of the co .tru§hion neth%ﬁépf an.inforgg{ion-connunicable under gr ound
pi pe relating t¢ otRet® hFSHHENAL VigWto ANQW 3 SHRLELHAE & gRpASI n one
step of twrrhnidt retationg tredhestamplehef anbehentemivdiasmnisakbltached

under groungd, )y REid g;iegei.ng to anot her enbodinent. Fig. 26 is a diagramto
show the construction structure of an information-comunicable underground
pi pe relating t&idandfhe? ®mecdiional. viey. t@aliaw a ptatpatdidtva yiddet o show
a saggi Ng-dUmRMAERL Feat JRGRY an'egdmbel dsnEPASH tlodth %ttf}:%'egScHédt he
construction  nethod of, an i nformati on-conmuni cabl e uné%rgroun p1 pe
relating % oM™ &#RSdi ment. Fig. 28 is a diagramto explain the
attachnent confriigur 20i ba Dkeatdondli viéwitd ROIRITHES ta6€ A HAL GhQuide

const ruct g 4 cLfo 1Y A998 1 LUEHETE ¥ ok DEnEOLSELUSLLSR 7L Rod Bl or

to the main pipe.

Fig. 21 is a sectional view of part of the construction
structure of an information-communicable underground pipe
relating to another embodiment.

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 example of another embodiment is attached
to the main pipe. |

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 is adiagramto explainone step of the construction
method of the information-communicable underground pipe
felating to another émbodiment.

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
methodof an information-communicable underground piperelating
to another embodiment.

' Fig. 28 is a diagram to explain the attachment
configurationofaconduit-fixingmember used intheconstruction
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I nf or mati on- comuni cabl e underground pipe relating to anot her ﬁg‘ﬁﬁ(&i t.
Fig. 29 is a sectional view of the main pipe which is configur an

i nformati on-comuni cabl e underground pipe and conprises a sheath pipe to
be inserted with a communication cable. Fig. 30 is a sectional view of the
mai n pipe which is configured to be an information-conmuni cabl e

under ground pi pe and conprises a sheath pipe to be inserted with a

comuni cation cable. Description of Synbols 1 sheath pipe, 2 enpty room 3
mai n body,_, 4 high-str th | owelqngation. material elenment 6 communication
cabl e (trusnﬁr%éo}ﬁ'%leniocra% Nt Vgé:)u,c(%?l%ﬁ‘r ﬁﬁéﬁg%i 0, 38, 10 nmanhol e, 12 guide
condui t, IMfemutiomaenmnmihitsbleupdergtotndndpecostubingticoancehke, 37
branch tengj it, 43 branch sewage box, 103 sheath pipe, 105 main

pi pe, 106 trunk communi cation cable, 107 branch 112, 116, 124, 127, 131
gui de conduit, FEZg-. £87 is126 seictiionglpaiewl o4, thé8paldSpip80whish sty
room 121 : FRUH: ks L | It, 138
branch pi pe&f)%ggr?i} nég?i,) 139%1%@8%%%%88pﬁ%ﬁi%&%?}ﬁ%?ﬁ%&ngggg141,
156 br ancfFhFPMBESEefiig heait haakpe itaghe dmsierd edny &bl jopomRan dadbEPIent s of
t he presemdablwention will be described referring to Figs. 1 to 12. In the
foll ow ng descri tiog, .although.it s assuned fjhat t he under ground
pipeline is a séwd 39 p&, a RECLAQBRYr ¥4RY BEpEREABaiR PhRe pYRightis
i nvent i on denfriglured totise anoisfeena pigescommin iryb be uady rgrdend’ pups
pi peline sygh | t ' |_.pip wat er su f
made of a c%sl?ol B%S%ép%egﬂgggbcﬁirﬁ%\gg et ?)T%%%r tgdp‘g%t?acﬁ%%“‘b%gg,¥ r?
2006 ca e. .

i pel i ne
18 May

Description of Symbols

1 sheath pipe, 2 empty room, 3 main body,

4 high-strength low-elongation material element

6 communication cable (trunk communication cable),

7 branch pipe, %, 10 manhole, 12 guide conduit,
14 empty room, 17 main pipe,

21 branch communication cable,

37 branch tension conduit, 43 branch sewage box,
103 sheath pipe, 105 main pipe,

106 trunk communication cable, - 107 branch pipe,
112, 116, 124, 127, 131 guide conduit,

113, 117, 126 fitting part

114, 118, -125, 130, 135 empty room,

121 branch communication cable

137 branch tension conduit, 138 branch pipe opening,
139, 155 opening part, 140, 154 branch member '
141, 156 branch part

Best Mode for Carrying out the Invention

The embodiments of the present inventionwill be described
referring to Figs. 1 to 12. In the following description,
although it is assumed that the underground pipeline is a sewer
pipe, the underground pipeline in the present invention is not
limited to sewer pipes, but may be any underground pipeline such
as a gas conduit using a steel pipe, a water supply pipeline
made of a cast iron pipe, a stormwater pipe, a power cable pipe,

i1




and the like as long as they are buried under the ground. Mreog %ﬁ@' ém8ﬁ$
there is no manhol e provided in a section of underground pi pel y
may be formed to carry out the present invention. First, the configuration
of an underground pipeline will be explained referring to Fig. 10. The
nuneral 17 in Fig. 10 denotes a main pipe of a sewer pipe which is
i nstall ed between manholes 9, 10 such as a pit. And, the underground
pipeline is configured such that a branch pipe 7 is branched off at a

17, and said

branch pi pe en romthe upper side of the main e

branch pi p&" d(;a? i&gﬁﬁgclto&g?%tﬁeg u’éje‘:v’%ﬂﬂd%;hﬁfﬂr%ﬁ}‘gh MOTSAVERd part
of a brancthan mdaei‘eoisem:hnahﬂms]@cplnd)v&deﬁemﬁralé@ctﬁammﬂlundaegi;aunﬂ
install ed t r ers..a nd_a anch pi pe
openi ng BE?ail ea]’r]'ql%orfegpqtt a:y% anting yotﬁ:p‘-’u‘l rydg%g%?'eo?r?%%na?répﬁef} peR17,

whi | e the brancHirgitpetlte oo nfdmasttddnt oftmubdanghoead@gﬂ)djmneflmllom t he
branch pigee [ 3 pi t f. nsygucting
an |nfornatﬁggqgé§%8n?gg fin der&ﬁgﬁ Qb|p2ﬁﬁn€?£§%¥£§g1§?%gga Lég 21is
a per spectdeRet@ESed BAin %W?a? Pi gV pipe phégbnis inedileshbetdrer sheat h
pi pe 1 comgingiod e@f 99 mei BubRdys 3a gyt NY Ard) let ¥inHee&rduhAl Biphi Ehe 2

. conmuni cat,i on cahl e can ti’l I‘S: al | ed, and a high-st rength | ow el ongati on
Ated

material éffef® lﬂ“\fﬁflcﬁufz rRFRYCh (B § Wcﬁﬁ%oﬁgd?t:?»aal ong
t he | engt branchhpipewipertody 38. ftcbmltﬁhe:(lpt:egwﬁﬁb fcbhehedin pdpeain, body 3

f th t | | th t hat of t

i pe 17, SR8 BABtPEdn i IS RENAEEL AT o AR el e oy 15, T "
length | ajéeht hgnanhend oparheo fred rbdsh pipeuit bér eatheheusehohdl 8vi ew of
the sheath pi peeeﬁefamy,lalﬁ@in g,@g,éqs;pfélqﬁswﬂea a'ﬂpé’\ﬁ% dased Logdrgpeat h

pi pe 1 and,  as Fomn in g h-strength | ow el Ongation materi a
el enent MeLEES| aLPRg Hhe eirctﬂﬂft alnidké EQP‘FFGP-'H%@ iGRIYRY 13 BEr feemed t he

wal | thi conesslahtiihglegydpwudrd paktrei thbadimbpigbily ,buhieé thd whamsdél engt h
| ov o on9BLaTy T EbhALEELSTEI el HBngh LELIEIA LRI S FbE 2 BeRlf 10 O
other enbéBenepesing 8Be sheath pipe, indicating that not only the 12 18
May 2006 Next, the sheath pipe to be used for constructing an
information-communicable underground pipe will be explained.
Fig. 2 is a perspective view of a sheath pipe of the present
embodiment. This sheath pipe 1 consists of a main body 3 having
anempty room2 intowhichacommunicationcable 6 canbe installed,
and a high-strength low-elongation material element 4 which is
integrally provided in the main body 3 along the length of the
main body 3. It is configured such that the main body 3 of the
sheath pipe 1 has a substantially same length as that of the
main pipe 17, and the hlgh strength 1ow—elongat10n material
element 4 has a length 1arger than that of the main body 3.
Further, the sectional view of the sheath pipe of Fig.
1 (a) corresponds to the above described sheath pipe 1 and, as
shown inFig. 1, ahigh-strength low-elongationmaterial element
4 consisting of a belt-like textile is integrally buried in the
wall thickness of the cylindrical main body 3. This buried
high-strength low-elongation material element 4 may
alternatively consist of a string or a rope-like textile.
' Moreover, Figs. 1{b) to 1{h) show sectional views of other
embodiments of the sheath pipe, indicating that not only the
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sheath pipe 1 of Fig. 1(a) but also other sheath pipes to be
bel ow can equally be applied. The sheath pipes Ib, |c shown i gﬁil gg%?gb)

1(c) are configured such that the high-strength | ow elongation materi al
“elenent 4b, 4c is integrally fornmed along the I ength of the mai n body 3b,
3c in the outer periphery 5b or inner periphery 5c of the cylindrical
mai n body 3a, 3b having an enpty room 2b, 2c into which commnication
cable 6 may be inserted. In these cases, the high-strength | ow el ongation

material ellsErK phbe 4C JTRY¥iGe A (afebht! hK8otEKtd) Shdded n@ﬁle}g dR0pe! D e to

th’l I t1on materi

Itmaeg:rgltﬁ & ’ﬂbegfp A’@Li%g' gé@ %8‘\9%?2122#@?59@1&% t Bhe| sheatiripipgsedbh pi pe
ld, le shol/m shov gin Hi(gd)., lj((lf)), 115 & yorared cdﬂﬂﬂ@;u%eﬁ' Tshb('f)&?#@%&éﬁﬁ?ﬂé' gLIt 2?

co ro
ggr?pﬁgpyqﬁ(ﬁ{ Icénﬁ arf:aq %rr?%dﬂf‘a%@ ?g' I‘?Sn‘?i‘“ﬁ&tar"i benfity ifoom 2d, 2e
into whi cimtcﬂgmiducafurmdcaﬂ)b?g&hayldaegtmw tad, Ilnlﬁmﬂ %c’?l@y Brgh ﬁgﬁngt h

e

o BT TS g, L A e
t hi ckness o e
3e. The hlwstwygt%r |3éa/mvmmgatam@nmyerrpam @bgnént idtlp @hiih t hese

cases Iy cefilcatdon SUING. Ry’ 906 hiske kX! | L L EQUELeq Pregd di ng @
fitting art on the uter peri phéry theseat es it.
possi bl e ?‘o‘g}‘tﬁsqﬁq PVp%%OBHaEEIPBé“%WRJE §1@ﬂe@tt Ab, séeaay bei pe | d,

| e. For etrminl-dike gwixddleqndyuttisi @1@0%%1@1@H@@thté§}?ﬁw|ﬁ?é' on cabl e
can dependi ng on t he

)00, 5, L B Sy 6 ks Ten R R M o
| e. The sﬂ'éd—ﬂlhbp’ﬂﬁe‘lbf: dhoby useFbd. ah( Biihbatve ?tﬁﬁ?lgﬁuake tu]lcaealtlﬁﬁerral n
contrdl part "9, gRBEAAp B AECUCURBDE s B! IO PORLE, Phefbati e o
Al so the High-gtfihinrg nag é’loé‘ﬁg&ftll@ﬂ frit 2 reIves @ﬁ@med:flqnspﬂnte@tﬂ ally
buried inorha coppavewgkbotbi 6knesemeli 8ACEhE"BhYer 098 Zhndl-PNGr ke | €Ngt h
of the ng T1R89¥c§tct The gn hzfsct' s Q Igw—ael ongation matzerl al ieI errgnt a4f
in these ¢ ses ey “conat 8t°Y t PiNGAYE NI LD ALY KOOI 268 RRy1DEV6
which communication cable 6 may be inserted, and the
high-strength low-elongation material element 4d, 4e is
integrally buried in the wall thickness of the main body 3d,
3e along the length of the main body 3d, 3e. The high-strength
low-elongationmaterial element 4d, 4e in these cases may consist
of a string or rope-like textile. Moreover, providinga fitting
part on the outer periphery of the sheath pipe 1d, le makes it .
possible to fit various types of guide conduits onto the sheath
pipe 1d, le. For example, a guide conduit, into which a branch
communication cable having a specified number of cores can be
" installed depending on the 1nstallat10n s:Lte can be attached
by fitting it to the sheath pipe 1d, le.
The sheath pipe 1f shown in Fig. 1(f) has a rectangular
tube like main body 3f having empty rooms 2f sectioned by a
partition plate 5f at the central part and capable of being
inserted with the communication cable 6. Also the high-strength
low-elongation material element 4f is integrally buried in 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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or rope-like textile. The formation of nultiple nunber of enpty. f
enabl gs the insertion of a |large nunber of communication cabl e18 M%&?OO%
sheath pipe ig shown in Fig. 1(g) consists of a cylindrical main body 3g
formed with partition plates 5g extending fromthe center to the inner
wal | and having an enpty room 2g into which comunication cable 6 can be
inserted, and a high-strength |owelongat ion material elenent 4g is
integrally buried in the wall thickness of the mai n body 3g along its

| engt h h h.lLow at | Qn mat el enen nthis case
maygcon5| st opbg 1?%%%9%9‘%}16‘ gfﬁ‘g P 'BH?IL'%B e§° 8MRLE this
sheat h pi panp af spabdesrmlie Llp)$ere;utpm pfrodasgaquabernef bomhandbavéon
descri bed &figatd, pipe If, it is possible to insert a large nunber of
comruni cation cables thereinto. The sheath pipe |h shown in Fig. 1(h)
consists of a &9 FdeRER PArPnlEoahosn havFig- ah(gmpcqnswhszufumo whi ch

comuni catdymtrmﬁcﬁﬁuﬁ% B@dynggr TfSQ‘meaanﬂhthBtii: Sﬂgfgi‘atlee"‘é ongation

terial 4h _consi stin a tube- e text | |ntegr |1y buried
Fﬁ te Le waﬁ %Sgo?th%eegEPchhvnar W lleapAdiei g BPEENGt h of

the nmai n hwehym 2ngi]ﬂtb|n@ffttcSi rcem@mmb@wi@hoaaau_eosl B e ahsé&egantafhﬁ' OL
uratl on (0] ury

f
i Che T R S R U T S e kAT LeBap T aY 1AL ERBRALLN Fig
1(h) will m@dmthalwalﬂodylcﬂm%s efwic rain bedycaphilbhe it Yehgtnat i on
and i ncr eagge h'i%hs-yizﬁaﬂ%{‘hoio& &9 Bk £ taﬁe ﬁ%ﬁe%f KOG hWhis o

communi cati on cab i niser edll nt o
so far, tﬁés@r%écgﬁﬁ%ﬁ%ﬁfcﬁS’Hﬁbn%ﬁé‘atqnb@lbell]ﬁﬁyrhmz@—\lalrhamexghh@es and

there is BQn&@eehisCslhémﬁ E‘i,:hplﬁ 1goalbbem@rmf.df§h h.*?r{pt% Qb&ﬁssbﬁeé‘gt h
Iow—elongatﬂ:% L AN ecmﬁlsmtlg ﬁr h the nmain bgd havi ng an
enpty rooff % Sﬁlé‘f’ ReAtR RPN &Enlsog Fhikled® 1nFeRY its
| engt h. ahéamennbmbeesoﬂfcd:rtmuaboaeldmscabb@d *sllr@ﬁéinmﬁges ?lhl Qﬁ\elgt ha
;S):ngt ?gt It gl lb)é ?%gﬁﬁﬁ@%ﬁﬁéhﬁ% %I?/g desc? Plbi;@.')!sﬂceoalﬁ%s&spestei%ve a main
body 14 18YWApdragsl main body 3h haV1ng an empty room 2h into which
communication cable 6 can be inserted, and a high-strength
low-elongation material element 4h consisting of a tube-like
textile is integrally buried in the wall thickness in the
circumferential direction along the-length of the main body.
The high-strength low-elongation material element 4h of this
case consists of a tube-like textile, and the configuration to
bury it in the circumferential direction of the main body 3h
as shown in Fig. 1(h) will make the main body 3h as a whole
insusceptible to deformation and increase the strength of the
main body 3h thereby protectlng 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,
intowhichacommunicationcablecanbeinserted,alongitslength.
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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integrated with a high-strength | ow el ongation material el enent %% 6
woul d not be el ongated thereby becom ng | oose even if the mmrr%y%y Q
made of a ductile material such as |ow density polyethylene and the |iKke.
For the high-strength | owelongation naterial elenment, it is possible to
apply metal wires or strings made of high-strength | ow el ongation
materials called as super fibers, and textiles in which such a string is
used in the Iengthmﬁse direction. The general definition of the super

fiber refer a as_a engt.h of .not | ower, tha a and
L Ce et ntegrtad wr e st s Rnd R el ot S A A AL et
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applicatiqn, it is preferable to ap g anant 1> corrosion coatin the
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coatings in et hyl .en yl ene er erials, may be
used whi ch g EEE énﬁ‘ e’bé‘r“&ii% IYJE g 1% diSF Pgafr%n‘ﬂg{?wm% type
of the pdpeertiba.usthe désaralviet imidkiorg ofeaher sapetaﬂtleeﬁnﬂéf)ers
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pol ypropyl ene, ke nmakes | 0SSi

cost - effe@ﬂﬁﬁelﬁmqwl?ﬁwfrﬁ@talqutb@ﬂ&%@ma4oWheeK-mFyaflmfpfdp@r%y out

of wide Vihb@h}ﬂe@f gkhpslseiddy e &%-&%iﬂ%@ fﬂsérf Qiaxtb% !fhﬁérsugeeéf
fabrics, §c"r brar ds er or_rope-

0
conpri sedtdPeTra WWP%&H&JWW%@?’&SP ?ﬂéP‘?%Y(TH’Tléheme‘i‘? needs
to be conbehgurbdssughzbhael) Bibdrapblgasylang Mister Ohnd thghikel, engd h

| ow el ongg}lgog f'tB'éE;e ? dhégﬁsgb%g a substantially straight 1line in the

| engt hwi sé di rection ody so that effects of the hi gh- strength
| onel ongati on Yhenddhestsingsusgd asethe hiigdh-staengshekartethngatiexanpl e,

in the caggrebiaifai¥hént Theks dm L&Y AP0Broperty depending on the
application, it is preferable to apply ananti-corrosioncoating
on the high-strength low-elongation material element and,
thereafter, integrate it with the main body of the sheath pipe.
Although typical anti-corrosion coatings include polyethylene
and polypropylene, other materials may be used which have an
anti-corrosion property and are suitable for the type of the
pipe to be used. Also, when 1acking wear resistance and/or
anti-cut property, forming an anti-corrosion coating such as
polyethylene, polypropylene, and the like makes it possible to
select a most cost-effective string having a high—strength low
elongation property out of wide variety of kinds.

Moreover various forms of textiles such as fabrics, knits,
braids, or a belt-like member or rope-~like member comprised of
a non-woven textile may be used as the textile, but it needs
tobeconfigured suchthatat leastastringmadeof ahigh-strength
low-elongation fiber is disposed in a substantially straight
line in the lengthwise direction of the main body so that effects
of thehigh-strengthlowelongationcharacteristicsof thestring
can be exerted. For example, in the case of a fabric, it is
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advi sabl e to reduce el ongation due to structural reasons by usu& aéotbl n
string for the weft to restrict the waviness of the high-stre N‘

| ow-el ongation fiber string used as the warp to a mninumlevel. The

hi gh-strength | owel ongation material elenment described so far may be
integrated with the main body by burying or bonding it in or to the main
body of the sheath pipe. Mreover, when drawing in the sheath pipe, of
which main body is integrated with the high-strength | ow el ongation

mat eri al ea(ﬁfrren pnstallation, it is possible to

instal | t e Shet 1he OFSQ“S?&B‘@F’I% ﬁﬁ"tcifbéﬁ‘élsﬁrﬂf’ﬂié‘rf;rﬁ Shgusing
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pl ai n-woven belt-1jke textile havin I ckness of

1.8 mm wadeFsadP %ﬁ‘eﬁ%ﬂéyaeeanbﬁgéamﬁpvwhehgemnsebodymcbunmw t he

mai n bodymmmm;mts_w@ma,ttﬁaﬁénupf)oaplmhé §hb%ﬁtgﬁ‘i|>e""' t Ro 86468y 1500d
nt.s, weft of "one strand, which is

f te f, b
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this text wighwche hrrgkesthengnahncﬂlomge]&aﬁ;etartd] @lahrt@;ﬁﬁlll esembhkel ynt® occur
duri r .i i D . abo Cri
pglrlyggyl at gﬁ%ﬁﬁéﬂééhave goo éﬁ} c’ajrel% %t]g)r‘?c g?)rlgséﬁlrdlg%es%%a%
aci d- r esi PERRc Prarerl¥ater th@smgﬂ-anpe}?prb%eﬁmes theveighastremgid creep

charact er mw-@ionaa@lbﬁ e ef O &18Reht %Jiltla%ﬁ HeOEW}.’éf aiBB‘t'tﬁ?é lons in
an environnent Ke a Sﬁ% pl pe 1.n I C const ant

ap
Mor eover , gIlHCQ fiﬁey H &F“bofi%'ieé‘ttaﬁéebﬁnée&CEH’Pe%r%fO%r operty,
they are ansesaeplébde ﬂacbr:dmmgﬂsmmdotihafeﬁl@é &Heu L AP0l i P b

strength when at hi. hg e t he, tensi on machanl sm by bendi ng them over
the range ‘Pgr'n %ﬁg %g.l Hlilt‘[' I%§71P51Fh FahRBFe 210, Next, the main body

3 of the sheat hF@rpgdia hm@ mgngthlboﬂ-semgm material element 4.
to be integrated with the body part 3 of the sheath pipe 1, a

plain-woven belt-like textile having a width of 17 mm and a
thicknessofl.8mmwas used, whichconsistedof awarp (lengthwise
direction of the main body)having ten strands, each of which
is twistedwith seven 1500d yarns of polyarylate fiber filaments,
and a weft of one strand, which is twisted with a 500d yarn of
polyester filaments 137 times/100 mm. Using this textile will
make the handling easy and damages less likely to occur during
manufacturing and operation in a pipe.

The above described polyarylate fibers have good chemlcal
resistance propertles such as acid-resistance and
water-resistance properties as well as a good creep
characteristics, and is therefore most suitable for use in
applications in an environment like a sewer pipe in which a
constant load is applied. Moreover, since they have a good wear
resistance and a cut-proof property, they are insusceptible to
damages and thereforetodeterioration instrengthwhen attaching
them to the tension mechanism by bending them over the range
from the main pipe 17 to the manhole 9, 10.

Next, the main body 3 of the sheath pipe 1 was made of
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a low density polyethylene of a density of 0.919. The sheath p@ﬁﬁﬁﬂﬂgﬁdb
whi ch the cylindrical main body 3 having an outer dianeter an
i nner dianeter of 28 mMmm (see Fig. 1 (a)) was integrated mﬁth t he

hi gh-strength |l owelongation material elenent 4, was manufactured by:
formng a slit inthe inner lip used for pipe formng for the main body 3,
w thdrawi ng the high-strength | ow el ongation material elenment 4 fromthe
slit thereby placing it between the inner and outer lips, and extruding

h Th f h h t d at
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i s constr adiectiigp~ stm&ﬁqthngowhéléﬁ@atﬂbﬁ”m&tériém<b1éﬂ¥hﬂﬂﬂl@erDEhé7

t hr ough I shown. 1 the shea pe o] sing a
mai n god%?%or%hgaeéﬁ’t%af% ”é?rp]tty bF&s’%e QPﬁtbnw (ﬁf‘%(?r‘f‘%ﬁ? (]:érP?e)rrIg'&%bl es 6
- can be i nsatradiagdtkemhi ghust,r ebdshpbssikl engatanafaeteré ahecshozth 4

mtegrall;tt,_.L 0 LR stEhSnﬂahE 98 ycﬁ g@long the length of the nain body 3,
and t hen appl yi ng tensi on on i gh-strength | ow el ongation nmateri al
R

element 4 by a ¥ é?WW%ﬁFQ‘ZCh’éHﬁtf@ fenvast ipgan undergodunde

manhol e 9p119@ltlﬁefln?td én h_ﬁféh'ﬁﬁi:iBhL@bMuHPEQBlBQhHer'g%hﬁﬁ gipe wBLD pipe
17. The ]q e conn%cttgl %g , 10 such as_a pit,
and a br orited BREBo%iAq to %ﬁ? HlPﬁ1‘“H&ﬁﬁﬂ@?%ﬁ@ﬁ5?¥%P?qke and
t he connunbou&uohoweubtestﬁe(hnvennaénewllhlﬁ@tcﬁélBﬂmﬁﬁe&tthﬁ&éb Ve

comuni cation eapl ey LASEE eflo! GohlErsbeal ARG dN Sl Lpt 2 ed 1

substantial |y upper part I nSi In prp are conn i th one
anot her aPRERFYroRAdcRipOhhBEt LBHO haK lﬂfom%lommmmecahm strength

| ow el ongahtiepgiBLRA pipd 7ad8oM¥ngd 008 the present embodiment. The
information-communicable underground pipe construction

structure of the main pipe 17 of an underground pipeline shown
in Fig. 10 is constructed by: inserting the sheath pipe 1 into
the main pipe 17 through manhole 9, 10 as shown in Fig. 10, the
sheath pipe 1 comprising a main body'3 formed with an empty room
2 into which communication cables 6 can be inserted and a
high-strength low-elongation material element 4 integrally
formed in the main body 3 along the length of the main body 3,
and then applying tension on the high-strength low-elongation
- material element 4 by a tension mechanism 22 mounted in the inner
wall of the manhole 9, 10 to fix it in substantially upper part
inside themain pipe 17. Themain pipés 17 are connected through
manholes 9, 10 such as a pit, and a branch connection box 11
is provided in a manhole 9 or the like, and the communication
cables 6 (hereinafter, also called as "trunk communication
cable") inserted in the sheath pipe 1, which is installed in
substantially upper part inside the main pipe 17, are connected
with one another at this branch connection box 11.
Thus, since the high-strength low-elongation material
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el ement 4 of the sheath pipe 1 is longer than the length of the %dy
3, it is possible to wind the high-strength |ow elongation matﬁﬁgl rholb
element 4 into the tension device 22 provided in the manhole 9, 10 and
further apply tension on the high-strength |ow elongation material el enent

4 thereby fixing the sheath pipe in substantially upper part inside the
main pipe 17. It is also possible to nmake the tension nechani sm and the

structure at the ends of the sheath pipe si rrploﬁr ;t[lan in the ﬁase ingigﬂi 82
| o
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posi tion \M]&;Tﬁ-ﬁﬂl%rﬁjt@ﬁldﬂwpél)@néatﬁon hn'é%‘é%'ﬂa@deléinérh? 4%(—%& fﬂwgupper
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in the telr?s-l ofitdiwiads?PosAiblechy anglar th&téﬁsi??ﬁﬁsbﬁéhﬁnﬁﬁlng?gh%ga t ; Elt S
weh i, CotPRaE SEENE 8k Pl P G B Sy e FBRRG I FORE her
st opper 3Gags/imyhichiiivughedtheipshislnsdafldedsin antehﬂsmitniéon&uittted to
the nut 2%yt ﬁ%‘i?&ngpﬁ:ghbgbh' Ba the QHEa%E ngéoiéggl§nd thus, the stopper

30 is prevented fromfalling out wt via a washer 31. Wen

wi ndi ng the hi gHe¥trehBent ?W%‘Pdﬂ@‘é&q%@%ﬂ%r ifaking) shenehgath piee wi ndi ng
drum 24 atl ihethmmlm@is&a&tlhllayshppéb pémtDQ.n%lld% £hé%bﬁ( FHieynting a bolt
32 and stgpper 32 dtf_aP to,t nut é ofethe w ndi ng drum
mserpl ng RIS naen %%f‘?le R 45tk et Ehb&flfio( )n'at Ehpdiens iaRtev iCerade of
a " bel t-| ?Rel¥ emﬁﬂaelhaﬁ @nt‘hlee hoimarpaaftlZdﬂtpmsmangolberam galshmfs ;)1;1
e 00 g 55 S 90 617, L R, TSR 1T

hi gh- st rengt ow el origati on ‘materi
o:‘ gt he hlﬂg Et?%ﬁd}%qrgﬁgéitoﬁﬁa’%h%rposrm@ﬂ Hherechledtsheath pdpeol 13 in the

wi ndi ng dinstd#led i thé 48bMyn€PAB1y upper part in the main pipe 17.
A winding drum 24 for winding and fixing the high-strength
low-elongation material element 4 is held with a bracket 28 in
the tension device 22. A concave part 33 is formed in each end
of this winding drum 24 so that the tip of the bolt 32 will not
come into contact with it, and a nut 25 is attached to each end
face by welding. Further, a stopper 30 having a through hole
which conforms to the nut 25 is fitted to the nut 25 thereby
prohlbltlng the nut 25 to rotate and thus, the stopper 30 is
prevented from falling out with a bolt 32 via a washer 31.

When winding the high-strength low-elongation material
element 4 on the winding drum 24 at the manhole 9, the sheath
pipe 1 is fixed by dismounting a bolt 32 and stopper 32 attached
to the nut 25 of one end of the winding drum 24, inserting the
high-strength low-elongation material element 4 made of a
belt-like textile into the hole part 24a passing the central
axis of the winding drum 24 as shown in Fig. 3, folding back
theendpart of thehigh-strength low-elongationmaterial element
4 in the winding direction of the high-strength low-elongation
material element 4 to be rolled in the winding drum 24 it to
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the vicinity of the entrance of the hole part 24a, thereafter Vd.’@hatl -6t he
wi nding drum24 in the direction to wind the high-strength |o G Iron
material elenment 4 on the tension device 22 so that the end of the sheath
pipe 1 is placed in a predetermned |ocation, fitting the detached stopper
30 into the nut 25 and fixing it by tightening the bolt 32 so that the
winding drum24 will not rotate. Simlarly, by setting the high-strength
| ow- el ongation material element 4 in the tension device 22 installed in
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the main popetd7ratabepade,is posedbdier pgltf_a;a i @H%ttlttp@i?@rfmﬁﬂhcﬁﬂe

d ' ; 1Ll 0SSl to inser ry

communi cab b8 tBRe 3y hRbsr habf, BREFNS; Fat naly e Trerisitact  on
st ruct ur ehéghaftrengshnw-orlangation ablterdndes hrpmemd 4pbpénhastbpert
expl ai ned¢ol geBlief.2 sheath pipe 1 is installed in a main pipe of an

n I peline, and a trunk conmmunication cable 6 is 19 18 May 2006
underground p pFurther, as shown in Fig. 3 and Fig. 4(a), a receiving

roller 26 is attached to the tension device 22 at the bending
part of the high-strength low-elongation material element 4
locating between the sheath pipe 1 and the tension device 22.
Attaching the receiving roller 26 in this way will prevent the
breakage of the high-strength low-elongation material element
4 caused by being rubbed by the end part of the main pipe 17
when tension is applied on the high-strength low-elongation
material element 4. Moreover, a cover 27 is attached to the
tension device 22 to protect the high-strength low-elongation
material element 4 while tension is applied thereon.

Thus, it is made possible to attach a sheath pipe 1, of
which main body 3 is integrated with the high-strength
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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inserted into the sheath pipe 1. Next, explanation will be gi VeilSM%(ng
construction structure for formng an underground pipeline 12064 o
an i nformation-comruni cabl e underground pipe by laying a branch

communi cation cable 21 up to a branch sewage box |ocated at an end of a
branch pipe 7 which branches off from the main pipe 17. In an underground
pi peline 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
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represent a state befgre it is fitted to the sheath pipe 1, and the shape

shown 8|ally suitable to the present enbodinent in which
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Further, the guide conduit 12 shown In nsert

further cGHHQHFGai?dHlégﬁngalHrﬁﬁéhnﬁ?%sﬁW%ex¥¥hU¢h§7 g6i destabledt 12 has
a length aboagshhatntpﬁibél Pifgsthliand ins thfeoemdt%tfiailﬁﬂ tpp8s part 13
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7.

The guide conduit 12 shown in Fig. 5 represents a state
before it is fitted to the sheath pipe 1, and the shape shown
in Fig. 5 is especially suitable to the present embodiment in
which the guide conduit 12 is formed with its fitting part 13
narrowed to enhance the fitting force of the guide conduit 12
against the sheath pipe 1. The guide conduit 12 is preferably
made of plastic such as polyethylene from the viewpoint of weight
and chemical resistance, but other kinds of materials may be
chosen depending on the kind of the underground pipeline.

Further, the guide conduit 12 shown in Fig. 5 is also used
to insert further 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
fittedin its lengthwisedirection to the outer face of the sheath
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 (1l4a, 14b,...), and branch communication
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cable 21 is inserted into each layer (14a, 14b, . . . . Furthié éodé
preferable to have a pre-inserted string 41 inserted |n advanc Fﬂﬂ

repl aci ng the branch comruni cati on cable 21 when installing the guide
conduit 21 in the main pipe 17 as will be described later. Fig. 6 is an
expl anatory diagramto show a state that a guide conduit is fitted to a
sheath pi pe according to the present enbodinment. The sheath pipe 1 is
installed in the substantially wupper part inside the main pipe 17 and is
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ui de condui 2.1S t one so that the heig each is $malle
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entangl edior, Anawstiestd oCBBNAEd M 1y 83CPhe lufidid M 2P el ine are

borne by the high-strength low-elongation material element 4

integrated into the main body 3 of the sheath pipe 1, there is
no need to reinforce other members.

The branch communication cable 21 inserted in the above
described guide conduit 12 is a communication cable which is
branched off from the trunk communication cable 6 at a branch
connection box 11 installed at a manhole 9 or the like, and is
to be laid up to each household 8 as will be described later.
This branch communication cable 21 is branched off from the trunk
communication cable 6 in a necessary number correspondingj to
the number of households 8 which require the installation.

Further, theempty roomof the guide conduit 12 is sectioned
so that the height of each layer is smaller than twice of the
outer diameter of the branch communication cable 21 so that each
branch communicationcable 21 willnot get over anadjacent branch
communicationcable 21 and the arrangement will remain unchanged
in each layer even if multiple branch communication cables 21
are inserted. Thus, the branch communication cable 21 is
prevented from being entangled or incorrectly connected to each




household. It is possible to assistively prevent the saggi ng og M}Ogdjdsde
conduit 12 in the radially inward direction by placing a plural 1%

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 placed 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 bein ardgg fromthe sheath pipe 1 during a high-pressure washing
in the nmaintenance operation. The substantially G shaped fixing part 51 of
t he saggi ng- pr eVidni-Fapesiiinks teoassistivelly @revent mhersa@ging)foﬂ bhenai n

pi pe 17 V\/defaé %dﬂlﬂﬂ 16hen gpedE & ttriln?z}fhd‘ di gwcgﬁ% u ?Bﬁﬁéhr Next,

t he branch tensiqn conduit 37 1s attac e con ough
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hel d by a sutatedntfiilygc- §E§péd ﬁ%@_ﬂ/&ﬁbﬁl‘&tl §1fﬂa1x$ﬁf1;250cé xPé’ Irtf gge of

d 2. Fur th t at a
bort on widt &TR entEatc HOFETBh A8 G Haw, b st BwELRCRN GboAl HEOBEFL 40

for taki mpaming hie tirematinqripeinicas stowaabh @il anc ey ensﬂsﬂiﬁg 1
2t whpon (HS LI AR CPIEH! far Boo kTR BABY KB R 13 L E thisnéaER anch
pi pe openiPi@P3d -at Ihhizhakdwe mossidi epitwe prevemtinebes guddeheomdubtpipe 17.
The branc rfxbﬁfeé% 8eBdihbd Hron thékhaghAd 1 fﬁﬁ%ﬂ_gag’ijﬁfgﬂepgggésgr?e as

shown in F| t he branch comruni cation ca I hSerted
string 41% F?slé’fgt éﬂ‘ |t|l?et R lBRERgNFE8oAPeabioRrhe The dathedmntially i s
i nsert ed Cb-ahapteHEfbkﬁﬂl@fper:nSlQﬁ epRdshfg3hglpLEVERE bR AGbdY BE ¥t hrough
the branch, %Ho 9 Therab‘_]1 Ve (%efgrl bed br, ancﬂ% Qi nIrC%tIOI’l cabl e 21,
which (s pre eP ATt GRAGT R HhE PR Rl RiBg hehilie retaiBiagnEhe ng a
di amet er @hiidBogen8uity 12ninhité q‘:@nwamqatpant $2ber cores are inserted in
oLl €S Pl PRex@)OLAl MILEIh Qi i eBnldh 4097005 UbtRCROEVES T ene.
Mor eover, as re I nserted stri %Z’ one Ise a
string maﬂ@lgf? ﬁ?@flﬁéﬁel%ﬂﬁlwfh@ aI‘SFhI\/H‘Fm@@@639 as shown in Fig.
7. This branch member 39 is fixedly held by a branch- -fixing
member 39a which is fitted to the outer face of the guide conduit
12. Further, the guide conduit 12 is formed, at a portion where
the branch member 39 is provided, with an opening part 40 for
taking out the branch communication cable 21 and a pre~inserted
string 41 from the guide conduit 12. The position of the quide
conduit 12 at which the branch member 39 is provided is chosen
to be near a branch pipe opening 38 at which the branch pipe
7 connects to the main pipe 17. The branch tension conduit 37
is attached to such branch member 39 as shown in Fig. 7, and
the branch communication cable 21 or pre-inserted string 41
inserted in the empty room 14 of the guide conduit 12 is inserted
into the branch tension conduit 37 from the branch pipe 7 through
the branch member 39.
The above described branch communication cable 21, which
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 comprisged of a tube or a string made of urethane and having
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substantially the sanme dianmeter with that of the branch connunpgﬁtlgmﬂ
cable is preferably used. For the branch communication cable ay. Gher
than four core types, for exanple two core types and other types may be
utilized. Further, branch tension conduit 37 may be a flexible pipe nmade
of stainless steel or plastic, and is finally inserted wwth a branch
communi cation cable 21. This branch tension conduit 37 plays arole in
protecting the branch comunication cable 21 fromthe outside preventing

I ts damagesulssichetel £11Pritd Fhne Achridtsdrahdivio fhhe %rfa%ﬁ@ E&?HEEH' cation
cable 21 i 0 the br nch ({) by bei ng ten5| oned as w escri bed
bel ow. For®PHIELGH AR, aé:ﬁlse SRR LYy useghe Ravi he dpranchwabl e
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the end of,.t ch aI on the ypper part insi & branch pi pe
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exanpl e, 2a¢@BEUERafk It&iari;gofﬁm@méﬁcﬁ%gﬁm}dﬂﬂaﬁorﬁcaﬁﬁg 2L @l ¥ & shaped
por

fixing part 56 having a concave part ts centra Pon &g Shown in

Fig. 9. UEPn@Sstth tAribents tei ﬂ@ PERPRE & aopbenddng kadiws | smakkex he
branch t ebbannthe anthinumd bedd iWey ﬁhdi@@s @Iudxsakﬂnplue%@m% §§85£ﬁ§EYof ™
us,

B el Y YL N WACE NLIp DR
2006 1s to prevent the branch communlcatlon cable 21 inserted inside
the branch tension conduit 37 from being bent exceeding its
allowable bending radius and thereby being broken.

The branch tension conduit 37 inserted with the branch
communication cable 21 is arranged as far as the branch sewage
box 43 at the end of the branch pipe 7 along the upper part inside
the branch pipe 7. There is provided a tension mechanism 45,
into and with which the branch tension conduit can be inserted
and is tightened up, in the branch sewage box 43, and the branch
tension conduit is being tensioned by this tension mechanism
45.- '

Further, to secure the branch teﬁsion conduit 37 to the
upper part inside the branch pipe 12, it is desirable to use,
for example, a conduit-fixing member 55 consisting of a .
substantially C-shaped fixing part 56 having a concave part 57
in its central portion as shown in Fig. 9. Using such
conduit-fixingmember 55 or the like will make the branch tension
conduit 37 on which tension is applied be securely installed
in the upper part inside the branch pipe 7 (see Fig. 11). Thus,
installing the branch tension conduit 37 in the upper part inside
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the branch pipe 7 makes it possible to prevent the branch tensi
37 fron1bI02kPng the sewerage flow and thereby inpairing the fﬁ%@?ﬁgﬂﬂﬁi a
lifeline, or frombeing bitten by rats thereby resulting in a breakage.
Moreover, arranging the branch tension conduit 43 in the upper part inside
t he branch pipe 7 as described above will cause the branch conmunication
cable 21 to be installed fromthe guide conduit 12 to the branch sewage
box 43. The branch sewage box 43 has an openi ng near each household 8, and
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i nf or mat i o%%n?gﬁﬁﬁu%?cg%lt}e E?%IPSP ‘ﬂa%ﬁa} ?é’rad}fglaéﬁg’ﬁgeab%‘ﬁ ucture
is realizdd wwﬁcwnabm@m&ngh@ebmanahhchnuaaho&dlen andbthe2Brancihe install ed
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branch communi cati on cab I nst ranc p1 pe a state
of being COF&ETy &Yt PRy Fhe BF-”&H@H @eﬁstbﬁreéﬁaem ig7dmadn imkeeiore, the

branch pi p:eblé~¢:é&mliﬁaﬁ:fiﬂrﬁt boet 8d 3Hs8811B8HOE ABELEOR- ROATERG TEbS &

under gr ound [ ven he i stallatlon path of the branch connunlcatlon
cabl e 21 1's conbFi SEEBHIPPR FR fAke WHRISTASED GoBnEYLeat e, Cab nefl

requi remedssfénsh amsstahted hioy ehies gnadei oohdobt tie, mmwemehng beaghie of the
branch pi Q%mﬁlu}ﬂcgggoﬁabgbﬁ!bp§l1Zor£‘Q ofl{fﬁng ?ﬁcga ruc ure S]aioq hfesnpal r

the functions as an I nfrastructure,
functionsiBFtadded b poraggcdnpine 7 r@%ﬂ%@@ a dmanghs epageeboy, 43

anti - hi ghcpkeespbadsehgait BocRholbMN 2096 th the branch communication

cable being protected by the branch tension conduit 37.
According to this structure, a structure is achieved to

construct an underground pipeline, which consists of a main pipe
17, which is an information-communicable underground pipe, and
a branch pipe 7 connected to the main pipe, as an
information-communicable underground pipe as a whole, and also
a structure is realized which allows the branch communication
cable 21 tobe installed with ease in the branch pipe 7. Further,
according to this structure, the branch communication cable 21
is installed in the branch pipe 7 in a state of being inserted
into a branch tension conduit 37 and, therefore, the branch pipe
7 can be constructed as an information-communicable underground
pipe even if the installation path of the branch communication
cable 21 is complicated. It is also made possible to satisfy
otherrequirements suchas that there isnolimitontheconnecting
angle of the branch pipe 7 to the main pipe 17, that the branch
pipe does not impair the functions as an infrastructure, and
that the structure has the functions of water proof, chemical
resistance, anti-rat property, anti-high-pressure-cleaning
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property, and the like. Mreover, at the tip of the branch tensij condui t
37, there is provided a nenber 42 called as a "Hock-end" as shaday 2048 g.
7 for withdrawi ng the branch tension conduit 37 from the inside of the

mai n pi pe 27 through the branch sewage box 43 |ocated at the end of the
branch pipe 7. This Hock-end 42 has a structure like a hollow sphere
havi ng a dianeter of about 80 % of the inner dianmeter of the branch pipe
7, but it is not limted to that structure and may have other shapes such
as a ringpwdpkitie, ldde tHeoviided that it can be hooked or grabbed. It is
al so possible tq hook theg&r%ﬁch tension conduit 37 directly. Further, to
prevent the ent arrdiY&tt: Bt FpPeChr R rPransimhfnsdkan FooeMids 37n a

gui de condihdrelds prowidddsarméiset hat catihedpasi 4 1 oakLangemnsheimt he
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May 2006 each household 8. That is, it is desirable to follow such a

arrangement rule as that the branch communication cables 21 are
placed parallel with one another in the widthwise direction so
that the branch communication cable located at the outer-most
position can be taken out from the manhole 9 toward the inside
of themainpipe 17 (seeFig. 11). Moreover, it is alsodesirable
toapplysucharrangement rule for the case inwhichapre-inserted
string 41 is inserted in place of the communication cable 21.

Next, the construction method of an
information-communicable underground pipe according to the
present invention will be described omitting overlaps in the
explanation with the above described construction structure of
an information-communicable underground pipe.

First, the distance between manholes 9, 10, the distance
from the manhole 9 to the branch sewage box 38 of each branch
pipe 7 in the main pipe 7, the depth of the branch sewage box
43, and the like are precisely measured (see Fig. 11) in the
underground pipeline, which is to be constructed as an
information-communicable underground pipe by laying branch
communication cables 21, by using a TV camera or the like.
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Based on the data acquired fromthe survey of the undergrounddgh ellne as
descri bed above, the lengths of the sheath pipe 1 and the gu

12, the position to attach the branch nmenber 39, and the |ength of branch
tension conduit 37 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 wth an opening part 40 at a position
correspondi ng to each branch pi pe opening 38, and the branch conmmuni cation

cable 21 is drawyy S%aft SS}Wet Iagt%p%@ ng Rar réglf Fﬁfgdglﬁgfﬁrteg {d to the
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as wire, lnhcmmgnemm aMel m]s@véldwdmrﬂwﬂchEeﬂdm ashpt Sy dd) adi €he

, | f | | dt | i ke. Further,
Penst on dsifcstoshenirbdel SRnriBhoRRuaiag 475 aitached to each ranhol e
10 and branch s@hﬁgéhbekh@lpmektan@n’ehenalsmmblmi pyiidersmdreduand 1 he
~ high- Stre@&bbmé@%ﬁkﬁ@%d@a@&fi?@ﬁﬁﬁjo%'ﬁ'ltonélocga«%f@?f&?%tr@ ‘R}]&e 1 are

connect ed t oget her "at_ an end part mai n pl at the
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site. When introducing branch tension conduit 37, Hock-end 42,
and others, since there is risk that they may be damaged by the
abrasionwith the inner wall of themain pipe 17, or may be trapped
by steps in the underground pipeline while moving them in the
main pipe 17, it is desirable to carry them by placing them on
a cart or a simple ship movable in the main pipe 17, and draw
them into the main pipe 17 together with a pull member to be
described later.

At an installation site, first a pull member is inserted
between manholes 9 and 10. Themethod to install the pull member
between the manholes 9 and 10 may be selected from any of known
methods including pushing in a rigid body such as wire, blowing
in an inserting member like a parachute with air pressure,
connecting to a self-propelling cart, and the like. Further,
a tension device 22 and tension mechanism 45 are attached to
each manhole 9, 10 and branch sewage box 43.

Next, one end of the pull member and the high-strength
low-elongation material element 4 of the sheath pipe 1 are
connected together at an end part of themainpipe 17, for example,
at the manhole 9 and the pull member is taken up from another
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manhol e 10 to insert the sheath pipe 1 in the main pipe 17. Mre ver2
since the sheath pipe 1 is integrated with the high-strength 18 May 2006

| ow-el ongation material element 4, it is possible to install the sheath
pipe 1 properly in the main pipe 17, without wusing a tw st-prevention
device, by drawing the sheath pipe 1 into the nmain pipe 17 while applying
back-tension so that tension 1is applied on the high-strength

| ow- el ongation nmaterial element 4. Next, one end of the high-strength
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2006 24 of the tension device 22 installed on the inner wall of the
manhole 10, the sheath pipe 1 being fixed in the substantially
upper part inside the main pipe 17 by applying tension on the
high-strength low-elongation material element 4, and the trunk
communication cable 6 is inserted into the sheath pipe 1. 1In
thisway, it is possible toconstruct amainpipeof an underground
pipeline as an information-communicable underground pipe.
Further, when the guide conduit 12 to be described later is not
used, if the sheath pipe 1 installed in substantially upper part
inside the main pipe 17 sags, a member having a similar shape
with the conduit-fixing member 55 shown in Fig. 9 may be fitted
to the sagging portion of the sheath pipe 1 to fix it.

From now on, the construction method for forming an
underground pipeline as a whole including a branch pipe 7 as
an information-communicable underground pipe after
constructing the underground pipeline as an
information-communicable underground pipe will be described.
As described before, one end of the pull member installed in
the main pipe 17 is connected with the guide conduit at one end
~of the main pipe, for example at the manhole 9, and the pull
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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 par May 2006
provided in the guide conduit 12 is substantially aligned wth a _
correspondi ng branch sewage box 38 respectively. Upon taking up the guide
conduit 12 fromone manhole 9 to the other manhole 10, since the guide
conduit 12 may be twisted, a tw st-prevention device may be interposed
between the pull nenber and the guide conduit 12. Wen a tw st-prevention
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branch pipe 7. Next e conduit 1 Ps fitted to the sheath pipe 1.
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thus fittlogabparaéapnthes Heifolr Ppe2dpbs iMay 38006 grabbed and taken
out by inserting an arm-like grabber from the branch sewage box
43whileobservingwithaTVcamera. Alternatively, apullmember
is inserted from the branch sewage box 43 to one end of the main
pipe 17, for example, manhole 9 through the branch pipe 7 and
themainpipel7, thenafter connecting thebranchtensionconduit
37 and said pull member, said pull member is pulled up 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 pipe 1. 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 fiqure) 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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while the fitting device 58 is noving. Further, any device othe than the
fitting device 58 may be used provided that it can press the g

12 against the sheath pipe 1 to be fitted thereto while noving. For
exanple, a device like a ball may be used which has such a dianmeter as to
press the guide conduit 12 against the sheath pipe 1 while it is noved.
Then, the branch tension conduit 37 is secured in the upper part inside
the branch pipe 7 by inserting the branch tension conduit 37, which is
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branch tension conduit 37 along the substantlally upper part
inside the branch pipe 7 by suitably providing a conduit-fixing
member 55 at a branch pipe opening 38 in the branch pipe 7 and
near the bend.

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 sagging-preventionmember 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 made possible:
to fit the guideconduit 12, which is provided withbranch tension
conduits 37, onto the sheath pipe 1 which is installed in
substantially upper part inside the main pipe 17; to insert the
branch communication cables 21 in parallel in the guide conduit
12 and insert the branch communication cable 21 in the branch
tension conduit 37 which is installed in substantially upper
part inside the branch pipe 7 connecting to the main pipe 17;
and to lay the branch communication cable 21 up to a branch 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
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I nf or mati on- comuni cabl e underground pipe relating to the pres;
i nvention is conpleted by finally replacing the pre-inserted s $§Wﬁyzﬂpﬁ
with a branch comunication cable 21. Thus, since a pre-inserted string 41
is kept being inserted in the enpty room 14 of the guide conduit 12 and in
branch tension conduit 37 until the |ast stage, the branch conmmunication
cable 21 will not be damaged during the |aying operation thus enhancing
the installation stability. In the operation for replacing the pre-inserted

string 411%&&1@@%{&9@%1%&3&1%@2@%21;1 | EB1akifigNEBNEN

communi cation cable 21 1S connecte nserted string
41. This JFRREDRG Ghvaptise der F@M@teﬁobm)ﬁ&mﬂﬂéy M?Plgcllngl hhea net al

ring whil @Mrﬁdéﬂ:é&‘%t‘i&ﬂgoﬁlt@ftﬂrﬁ “BRSEER %nmﬁfr{bnd&&l% Wabi e0B¢ end of

t he branch comuni cation cable 21. Al ternativel en the coating of the
branch co ¢ §LGRCAMTE - 12‘fe§ﬁ(?dt RECkBEct] dis SPPF@W%AWrt@é’dlgt ring
41 are botﬁhqobm@tyc::o@md_a&t be w@guﬂa@ré@ﬂdﬁitlmahasmHﬂabwrﬁteﬁﬁil@ﬁ the

connectio & 2 Ve an o ortion b |nsert|ng
the tip O%C{I{&yj‘r}: g R ﬁejcaﬁ({l 8ﬁa83blr¥é1%?rf"ﬂf’ QQ{%‘P‘HF aitrfé’é’rf’ ®string

41 to a prdperll angtth?, damalgeddnringsshepagling dperatien s pahhhoiingy neans
of a ther gy LampnLes si'a‘%’lotﬂog‘%ﬂﬁlﬁ'i; i nduction welding to nelt and crush the

pl astic of the over ion Kis achi eving a shape havi ng
substantial ly nénsFéﬁsopﬁwatbﬁﬂﬁﬁQﬁuﬁan}Qﬂkﬂgtd@ﬂ:pﬁhelpsertﬁdestedngtrlng
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dianeter, it w.ll heco po ble to prevent the br eakage of branch
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using a d E nt e-inserted string. As far, descri I'S possible
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nay also be achieved by forming an overlap portion by inserting
thetipof thebranchcommunicationcable 21 intothepre-inserted
string 41 to a proper length, and then press-bonding the overlap
portion by means of a thermo-compression bonding or induction
welding to melt and crush the plastic of the overlap portion,
thus achieving a shape having substantially no steps. By
configuring such that the pre-inserted string 41 and the branch
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
qnderground pipeline including a branch pipe 7 connected to a

30




In the follow ng, another enbodi nent of the present invention\Mgiaéyaoos
described referring to the drawings. Fig. 26 is a sectional view of "an
under ground pi peline such as a sewer pipe showi ng an exanpl e of the
construction structure of the information-conmunicabl e underground pi pe
according to anot her enbodi nent of the present invention. The construction
structure of the information-conmmuni cable underground pipe according to
the present enbodinment is applied to an underground pipeline consisting of
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t he sheath e and an. e room 114 which 1s_torne

2006 115 LREPEBAFAPLr AGBRETAGABLY REIRATE MR LHoe o SR, Fori e tos
the branch communication cable 121 into the branch pipe 107 as
well thereby making the underground pipeline as a whole an
information-communicable underground pipe. Moreover, themain
pipes 105 are connected through manholes 109, 110 such as a pit,
and a branch connection box 111 is installed in the manhole 109
and the like. And the communication cables 106 (hereinafter
referred to as "trunk communication cable 106"} inserted in the
sheath pipe 103 installed in the upper part inside the main pipe
105 are connected with one another in this branch connection
box 111.

'First, the guide conduit which is a construction member
of the information-communicable underground pipe according to
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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(commonly referred to as a "drop cable") along its | engthw se gﬁﬁgggﬁb
The enpty room 114 is formed surrounding the fitting part 113 an
vertically sectioned by a partition plate 115 so as to formnultiple

| ayers (114a, 114b, ...), and branch conmunication cables are inserted
into each of these layers (I 14a, 114b, . .. ). The enpty room 114 can

al so be used for inserting trunk tension nenbers and trunk conmuni cation
menbers to be described later (commonly referred to as a '"trunk cable" or
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119to formfour separate layers (118a, 118b, ...). Thus, various
forms can be adopted as the structure of the gquide conduit,
provided that there is provided a fitting part to be fitted to
the outer surface of the sheath pipe 103 and an empty room into
which communication cables can be inserted in the lengthwise
direction. Moreover, the guide conduit 112, 116 is preferably
m_ade of plastic such as polyethylene and has a light weight and
chemical resistance, but other materials may be selected
depending on the kind of the underground pipe. Inthis regard,
the following description of the guide conduit 116 can be equally
applied to the guide conduit 112.
A high-strength low-elongation material element 160 as
well as the communication cable 106 are inserted in the sheath
pipe 103a which is provided in the main pipe 105 shown in Fig.
30 for inserting communications cables 106. The sheath pipe
103a is installed in the upper part inside the main pipe 105
by applying tensiononthe high-strength low-elongationmaterial
element 160 between manholes 109 and 110 by means of tension
device 122 (to be described later) installed in the manholes
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110 is large and the length of the main pipe 105 installed with My%fd%ath
pi pe 103a is |large, the sheath pipe 103a may bend at, for exanple

m ddl e poi nt between manhol es 109 and 110, for exanple and, therefor_e, a
bracket 104 as shown in Fig. 29 is attached so as to reduce the bendi ng of
the sheath pipe 103a. The high-strength | ow el ongation material el enment
160 may be made of the same material as that for trunk tension menmber 120
to be described later. The sheath pipe 103a, in which conmuni cation cabl es
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be valid for the case in which the sheath pipe 103a is used.

Fig. 15 is a sectional view to show the state in which
guide conduit 116, an example of the gquide conduit, is fitted
to the sheath pipe 103. The sheath pipe 103 is installed in
the upper part inside the main pipe 105 and, in its inside, the
trunk communication cable 106 is inserted. And, the guide
conduit 116 having a fitting part 117 is fitted to the outside
of the sheath pipe 103. As described before, the guide conduit
116 is made of plastic such as polyethylene, and can be easily

fitted to the outer surface of the sheath pipe 103 since the
‘shape of the fitting pa'rt 117 quickly recovers elastically right
after it is deformed in bending.

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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corresponding to the nunber of households requiring the instal*@“@ 006
Further, as wll be well understood fromFig. 15, the enpty room 118

each layer is sectioned so that the height of each Ilayer is snmaller than
twice of the outer dianeter of the branch conmmunication cable 121 and
thereby, if nmultiple communication cables are inserted in each |ayer, the
communi cation cable will not get over an adjacent conmunication cable and
the arrangement will remain unchanged. Thus, entanglenents of the

* communi catig;efh G4 €TuARd cORln ot RO 81N gy BBk BauseNRl e vi | | be
prevented. Moreover, the trunk tensionnenber 120 i's tensione &t ween
manhol es FEFEGFPOPEGNGr tondhe pambgrppiy hqueshelps tegnagingethgui de

conduit 1llGhstenigwida.conduit 112) in the upper part inside the main pipe
105 (see Fig. nmber 120 may, be forned of a string

26). .This trun ensi .
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' and the device.is installed in

drumw nding type 1S paired wt 0ok, .
he manhoFBmi}B8at aR ¥ Sahd Bl et v iip AhiE Adval BovmaRa L a1
i nsi de t hwiddi hepppeve®8dor toward the fitting direction by securing one

end of the tru 1.0 £ | i . |.de conduit 116 with
t he hook and a@gf ggg%hgpggﬁgsﬁfgg%%ﬁ%ﬁ%%ggﬁ%gpé%qﬁ%#EQRﬁéb%}Wﬁﬁpbetmeen
the manhoM@Bhedes ke 1Ay Iy ori 6 §h£%eat%tsaltéé’ of role ¢oi degitngdihe 124
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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—strength polyethylene 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 qguide conduit 116 with
the hook and, at the other end, by applying tension with the
winch between the manholes 109 and 110.
Fig. léshows astateof theguideconduit 124 (guide conduit
- embodiment III) fitted to the sheath pipe 103 in a section of
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103 in the main pipe 105. In this regard, this guide conduit 124 ﬁﬁb@“
exanpl e of which enpty room 125 is not sectioned by a partition p

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
become | oose at a portion where the bracket 104 is provided, the guide
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to the she 33%3% gﬁ onduit wil be defornmed as wth the

. gui de conﬁ Fta]' g§ng Wa§ Gtign of EBeaf%aJd‘Pd-Pﬁ &R whef® t he

br acket 10hlsscqmsevltl&£1,poam¢10n in which the trunk tension member 120

om

is disposedwithrespect tothe sheathpipe 103 is tobe restricted
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
rbom, 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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thus the position of the trunk tension nenber 120 with respect 4 é m
sheath pipe 103 will be restrained. On the other hand, at a poriio ere
the guide conduit is not fitted to the bracket 104, that is the portion

where the guide conduit is fitted to the outer surface of the sheath pipe
103 as shown in Fig. 15  the trunk tension menber 120 noves outwardly

along the upper wall surface 118d in the layer 118c, and thus the fitting
state of the guide conduit 116 to the sheath pipe 103 will be maintained
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sect i onal a he majn Qi y 2006 As
shown in H’l\éfslﬁ%%{ {J(}?T%ﬁ\ﬂ%% i%@ﬁ‘?\ec }%b{é %gUlge odfaats 1P
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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has a i nner shape which allows it to be fitted to the outer surﬁﬁ 2ﬁg€he
guide conduit 124 and, in this figure, one which is substanti al jﬁ#%

in an upward facing C shape is shown as an exanple. This connecting nmenber
123 allows the integration of the divided guide conduits 124 w t hout being
affected by the difference in the dianeters of the sheath pipe 103 and the
bracket 104. Moreover, the structure wherein the guide conduits divided

at a portion corresponding to the bracket 104 are integrated by neans of
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in which the guide conduit is fitted to the outside of the sheath
pipe 103 and may be a type in which the gquide 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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At this nonent, the inner periphery side of the guide conduit i%éﬁi 0
formed to be | arge enough to surround the sheath pipe 103 atta t%)QQE
upper part inside the main pipe 105 with the bracket 104. Each

cabl e-receiving space 130, which is an enpty room provided on the inner
peri phery side of the guide conduit 127, is formed such that a branch
comuni cation cable 121 may be inserted thereinto. The guide conduit 131
(gui de conduit enbodiment V) also has a cross section forned in a
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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 in the 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 guide 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
ametal 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

38




I pe 105 and the nmountin art 132. In the case of the guide co ts
gng 131, a dedicated degige for anchor bolt rmounting, bonding, ?QNQa ?@ﬁg
required when installing the guide conduit in the nmain pipe 105; however,
any device can be used for the installation of the guide conduit,
provi ded that the device has at |east a positioning nmechanism for
installing the guide conduit in the nain pipe 105 in such a manner as to
surround the sheath pipe, 103, and a nechanism for operating the
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t he branch l.cation cables in parallel around the sheath pipe 103 by
usi ng theaé@l gm-lg&ﬁ‘&m ts (112, 116, 124, 127, 131) in the nain pipe 105

whi ch is confi gauedhemanel,mﬁp@msmmmmmgabaewmdaw’squz Hhipe, Next,

h t cation from suc mai n
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the sagging of the guide conduit radially inward direction of
themain pipe 105 by placingmultiple of them at a proper spacing
inthemainpipe 105asshowninFigs. 26. Moreover, itispossible
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 the sagging-prevention
member 150 is fixed to the inner wall of the main pipe 105 while
rétaining the guidé 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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mai n pi pe 105 near the branch pipe opening 138 (shown by a fictitjiou
Iine)P gs shown in these figures, the guide conduit 124 (guide*%hﬁﬂh$QOQJ2
or 116 may be used in place of guide conduit 124) is provided with a

| ong- hol e type opening part 139 at the position corresponding to the
connection part (branch pipe opening 138) of the branch pipe 107 and the
mai n pi pe 105, and the |ong-hole type opening 139 provides the

comuni cati on between the enpty room 125 inside the guide conduit. 124 and
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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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ension thereon as will be described |ater. For the branch ten @glt
537, one which has a bending property better than the allomablihggﬂﬁgﬁ
radi us of the branch comunication 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 mni num bending radius (allowable bending radius).
This is to prevent the branch communication cable 121 inserted in the
branch tension conduit 137 frombeing bent to a radius smaller than its
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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.
Theconduit—fixingmember146hasasubstantiallyC—shapedcross
section and consists of a cylindrical fixing part 147 adapted
to the inner surface of the branch pipe 107 and a slide part
148whichissupportedbythecylindricalfixingpart147. Using
suchconduit~fixingmember146allowsthebranchtensionconduit,
which is applied tension thereon, to be installed in the upper
part inside the branch pipe (see Fig. 26). Thus, installing
thebranchtensionconduit137intheupperpartinsidethebranch
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,layingthebranchtensionconduit137alongtheupper
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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of each household 108, and the branch communication cable 121 ggI@? Eg to
the branch sewage box 143 is drawn out to the ground and there 4

into a cable-term nation box 144 installed at each household 108. The

above described configuration in which the branch tension conduit 137 is
branched off fromthe guide conduit can be equally applied to the guide
conduit (127, 131) which is integrally attached to the upper part of the

i nner surface of the nmain pipe 105 so as to surround the sheath pipe 103
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this branch tension conduit 137, the branch comruni cation cable 121 is
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Cor rebn ther@ﬁ@MEHMpfﬂﬁok§Zﬁ§Id @gﬁﬁgfhhﬁégﬁﬁgfg€i ongngg?%g%4§3%%
correspon u i
t ensi olr[: cgh .e%ﬁﬁ?ﬂﬁi‘d‘ Fbg?m]safs%?u&elﬂ'%z r j3nd %1%%%90'?%3?‘6“ achi eve

a struct umemWietthiactltaa:ﬂnednﬂnrsgxcﬂuradwayriﬁi icoeretobisée sipagimf pagatnesh pi pe

105 whi ch s paBys BEST UBLE 00" GOTTHA! £RBLEn UDIEL Of Hih 100 S A0t g5 br anch

pi pe 107 IS not 4 orna T on- conmki
undergrouﬁamﬁppécéﬁﬁobé?%@mm urdtee@mpty roon 130 of the guide conduit

127 and theoutside, and thebranchpart 156 and the branch tension
conduit 137 are integrated by means of a screw 142. In 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 the mounting
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 like 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 105which is an information-communicable underground
pipe and a branch pipe 107 which is not an
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as a whol e as an information-communi cabl e underground pipe, and th ch
the branch communi cation cable 121 can be easily laid in the b?ﬁﬁ@%¥6¥@
107. Further, according to this structure, since the branch communi cation
cable 121 is disposed in the branch pipe 107 in a state of being inserted
in the branch tension conduit 137, it is possible to readily construct the
branch pipe 107 as an information-conmuni cabl e underground pi pe even if
the laying path of the branch comruni cation cable 121 is conplicated, and
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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




121 or the branch tension conduit 137 drawn out of the guide gggklt by a
certain length so that it can be readily hooked or grasped fro

pi pe opening 138. Mreover, to prevent entanglements of the multiple branch
conmuni cation cables 121 in the guide conduit, the layout position of the
branch conmuni cation cable 121 in the guide conduit desirably conplies
with an orderly layout rule in accordance with the position of the branch
pi pes extending to each household 108. That is, it is preferable, for
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position of theNBFanchferdRs TQEEPH method of an

information-communicable underground pipe accordlng 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 11¢, the distance frommanhole
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




154, and others), and the length of the branch tension conduit 3&ﬂ?r8
determ ned and these are pre-assenbled. Mreover, during the add § 06,
opening part (139, 155, etc.) is provided at t he position in the guide
conduit corresponding to each branch pipe opening 138, and the branch
communi cation cable 121 is taken out fromsaid opening and inserted into
the branch tension conduit 137 branching off fromthe guide conduit. At
this nmonment, the above described Hock-end is provided on the tip of the
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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
parachute by air pressure, 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



branch pi pe opening 138. Wen taking up the guide conduit from _gne manhol e
109 to the other manhol e 110, since the guide conduit my be t WPy 2086
tw st-prevention device may be interposed between the pull nenber and the
gui de conduit. Wien such a tw st-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 pi pe 107 In this operation, the Hock-end | ocated at an end of
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manhol e 1Q9. 1 h@? gEVICe 158 nnﬁ ?ﬁh he main  pipe 105 by taking
up a pul | F¢PF Hr g KBRS 90 phe gﬁldﬁlcﬁ’é‘dfé‘?} FeePTap-afe of

t he manholie thé. mé’ime pipd 105 .devher, ios MHuok-diid Wttgdned eondre ngndy
ressin e ' dyj 1 th a pressin art 160 whi ch
pressing peggul ﬂfaﬁeﬂ Hbﬁungginl.%ggl row%f )lﬂt%xé ﬁ?tei?n% %épt ens Lory

i S drlven y an urging means f Vi
agai nst t AENGR&ELIY 4ds18ranpeGusl ‘p&b@nm& fRom umlhx@rmrheewagarque

fitting deybosy kiafsdfYiMFan arm-type grasping jig or the like from the
branch sewage box 143 while confirming with a TV camera.
Alternatively, it is alsopossibleto 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
p_ulling 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 the main 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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used provided that it can fit the guide conduit (112, 116, 124) jﬁto t he
sheath pipe 103 by pressing while noving. For exanple, it is p3§ ay 209g
performthe fitting by nmoving a ball having a dianmeter which allows the
gui de conduit (112, 116, 124) to be pressed against the sheath pipe 103.
As shown in Fig. 25, fitting may al so be perfornmed continuously by noving
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 t he

sheat h pi Fi?lﬂé):iOBNDVRRy?evw%th%EegﬁQﬁ't(’)}% tﬂﬁtt%gdgeseeg é 153139

with the inner surface e main g e con 131)
i's attaché&FQ%Pﬁfﬁé’lﬁﬁfinﬂlﬁ‘bé—tlgﬁntfylm hﬁgglaldi%\ﬂ%@um(rbﬂsmi@:aﬂﬂéast

pushi ng- umﬁmﬁﬂﬁe\/ynéatmpysé 1\0@r1§y @%lels}élh% wiP{ RS RolRBgIVI iy QQQﬂElE 1(3(%233

131) again t .t he shesh pe %? nmeans for |ntegrat|n% anc

and the i J19’npf’f"it'53l ﬁe]go REY Oard'étg’le EREEIRENPRi PRVIRE a baddnBaKdhe, to
assi stivela dnrameg:drh&hguhdalﬂzowdutlﬁecdulﬁﬂ cordd te chest h 1, pe24§3tduring

t he attacgj a n tl% Wi condwﬁ 50 t he sheath pi pe 103, the
gui de con 9¥éﬁboraﬁﬁlg 89%8999 PPni83a suspension by attaching
the trunk tensﬂ@nSthbeanlzﬁgto2é t Enstdngneapaal s hadpappbymed t ensi on
thereon | RS iR 1H B dPind B LLALERSFhyddcd RER! FE200 18 fophall the

conduit-fixing ne e VICInI opening 138
in the br3H&f popePIO¥ ﬁldudmraﬂﬂsumet@rnﬁ@ﬁ:%t@m.%xttzatm@@rtt QQ?tthong

subst ant i gjuiieupR@HURR’ {( 12D, thesl nm.e.a)wal;lameﬁ th@ Qhéaeﬁ Bi]fgé 189, This
configuration rrgkes It _pos pr.event t he essenti al

functions of th&°BFINER” ‘ﬁﬁ‘ﬁ% Jﬂ}:?egr'ladzﬁnﬁsf:ﬁfalg‘él‘é%rﬁﬂﬂqu#q *iRd nkibbr 146,
first thewilthabhé iremesi eurdecdudf IS matincpipesl 0Baaes gulidebsanghisewage

box 143 | se t e r 48 of t ondU|t fLxi menber
146. The ¢ 1I2Pﬁd??§gl ig] &é‘%’éadr ttq’ B3 hatfl bifbe’ ﬂfi AR aqice
cont r act e@omﬁrdisaﬁﬁt%? 1@(@@‘1 p@sl@,ftnfaeumms wh@carleovm\v@attmatlhg Ycinity

of the brarelspipe @@anaéﬁtt(hrzqugbu %ﬂmhh@%;&( gfgtehlé?e branch
t ensi on congwt 137 bejn }/1 2006  inserted In_th part 148. An
air packeP m%arb%gpgaztré gratlng ahchor bolts and the 1like in the inner

surface of the main pipe 105.

Furthermore, toassistivelybring the 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 instali the branch tension

" conduit 137 along 5ub'stantially upper part of the inner wall
of the branch pipe 107. This configuration makes it possible
toprevent the impairment of the essential functions of the branch
pipe 107. To install a conduit-fixing member 146, first the
branch tension conduit 137 which has reached the branch sewagé
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 brénch pipe opening 138 through
the branch pipe 107 with the branch tension conduit 137 being
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- device may be used as suppl enentary means for this noving and alla Lon
operations. For exanple, the conduit-fixing nenber 146 is fixe

inner wall 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 nenber 146, with the cylindrical fixing part being reduced
in dianeter; expanding the air packer or the like to hold the cylindrical

ixing parinskdtedf 1hhensoamiad i A ITOTRRT g £ Ghacifidd0 ! Beaslsc pcker

and the like and the conduit menber e branch prpe opening
138; and QLS RgYthe li%ﬁh@éds fEeatagy mﬁénayfq:mdth@amowngn@ncﬁ)art 147

of the congigtialfliaxiiban opeFaeiokdt biof Usk 1@Xp@l€@'é&d&ﬁﬁf RafFker and
the like. Th éﬁg branch tenS|on condui t 37 is firmy flxed{ t he
upper par tmel“ﬁ’ﬁrd héSpEIRER BPpEhe o isr Wil tqfné'—hten?rﬁflﬁhcﬁlp?e?ﬁé1 on

Cﬁndw t 13>Ei,ssmmgchmhﬂs: baeneaaimmgeﬂruﬁktstdttwtb.t’caa@h tl‘ﬁ@%ﬁﬁch%:.ﬁé?’ into
the tensi n th a tensio r.eon it up.
Wnen the BeIneron saS7tndh ' defasd Ror e LR, dnelesrananif EntRais
sharply, dinggde abphe aplirdsical Mikdinghpateddiioof tiecbandsitifbximd| not

make the hgheh i@@S'@fﬁﬁq}@'c%%@érﬁbgﬁ_t fﬂ(flqgggLaOlg\g g% ngﬁ?gar{n of the

i nner wall of the branc hi's ca { conveni én
instal li n&l@ﬁlﬁ&efftr ?P‘Eﬁﬁélﬁﬂnﬁéﬁsa}IGPﬂﬁk@‘ﬁeOvl thai Ljkefte H@bﬂaridle n the

branch pi pg1i@drithli 5iRRAe 15159&.5'111|790§fot1'1é‘%(ﬁlduﬂﬁlefll?d'ﬂﬁcﬂeﬁlﬁa§'P@G condui t
137 al ong_substantial.ly upper he inner wal |l t he branch pi pe
107 even WREA™ qu" ?éﬁcﬁ?‘ﬁ{) aﬁastlhe ié&ﬁ a%ﬂé‘c’)\‘/’é’fr‘dutlt? é‘-éé‘&P@l‘Ere 8 t he
gui de cond4i6t tonthddnamdr piper bpeﬁlhbel:’.mﬂ@ndswéﬂmemf; the reduvedd pe 105,
4 '3 prodaahbeer bt Lsha) ingReab RSN O RNALE RGO, T O 27
descri bedmeF‘Perl%déY poEsi e Q@dW%tthﬁl@lrbpanhhrcenﬂMQaJtlltm. cabl es -

in parallel sur¢geR Iﬂgetﬂﬁnﬂiﬁ%%mehp@oﬂaéltwﬁ ilsS PR %?' (11
, .and al so made possi bfe ay the

ULt St R TR R R VI I CRAORE 8]

branch pi peng@@ncosmbeit NP7, 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 ismade possible to install the branch tension
conduit 137 along substantiall‘y upper part of the iﬁner 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



to the main pipe 105 thus | eading to each household 108. Further re, when
a pre-inserted string, for exanple a tube-like body or a strind® 20061
of urethane having a substantially sanme outer dianeter as that of the
conmuni cation cable has been used, the installation according to the
construction nethod of an information-comuni cabl e underground pipe of the
present invention is conpleted by finally replacing the pre- inserted
string with a conmuni cati on cable. Thus, since the pre-inserted string is

kept bei ngjises . th co n the
brgnch te%m g% (E:Lgngh ﬁlﬁf%‘% g’%ylhggg]ef%%l Ig}p}’cg’t%‘i? ggzm_l Eg?k%'ﬁgcabl e
will not K@ G@;@ag@dndﬂﬂpﬁg105h@hhﬂsﬂaadangohooéachehgusdhOI;@nl:IQIBt t hus
stabilizing thepy¢@RathYEL, Ofheh Mt é-r t‘i’ad 5 L3135 OESEaégﬁﬂpigl S

replacing the _pre-i nserted stri ng t comuni cdati on ca
communi caftii§-dd¥ee bpdycernacetying BﬁéYemad@fof- h@retbanﬂsfeavwg &tring.

Thi s conn%@bsctanmlmy mﬁé @rum di&ﬁe@éﬁ@é €habYof Qwer%ﬁﬂuﬁlasﬁﬁén ring
whi | e abutt %gl ndo gelnseri stri 8 one end of the
communi caFia%’Hr Blse CRPt BFﬁ ri YBPy1NSHA i"na’Eh‘énc%% ?F\ﬁl’é‘ﬂ tPetBfanch

comuni cations teablkdod hetiibd b annfttﬁimﬁt ﬂfn-tdtﬁmﬂfrﬁudatﬂei ﬁﬁdleﬁ@fdnﬁlgd 41 are
both pl as e tr S t ub t he

connect i oh’ Er’as(ggltg% ééé&;‘%#]%\?/eg&gy?# %ﬁ?’ﬁ‘&i ﬁew &Ba&gﬂyt f%?ll%gl“?%serti ng
the tip shetpre-timsesitedmmringwitba eabpiun 2atiivinocabbe pr @husses imce st ri ng
Lo a propehel gl fhediithd Bep1RG ARk BBEHNGS NEs O féél% PRE Ly Horeans of

a therno-caonpres s 1on bonding or an thon we crush

the pl ast P& ‘ohe gNddeendipl thand; by thenbranch keasieg %P%@‘b%‘ﬁ At lamwl
st ep- f r eethbafitha IRt e Eh@bnAgnt Bat iohkabaar i ISR B cﬁatnragtgi dnghiidne

b h 1,.h bst antial | te
s made. poBe: pratebiafiahcaf The B L3R aues et ne i Rk bh e Sﬁ%n cabl ¢
due to acenssxsctoapentrati on which may be caused when an excess

wi t hdrawal forcepagt $5 Ofegafctl ep*lpoglk%o @fagi&hgégenbldéﬁ rrent {u} %\n t hdr awal

of the branch_ conmuni cati ver
i nvent i onPFRy1BECEREH| 8Hr §DY 191 WhytheorrmmniFahiendrah et i BHesEHown bel ow.

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 the branch communication cable 21 intothepre-ingertedstring
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. By configuring 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
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1) The geonetry of the guide conduit (112, 116, 124), which
go)the sgeath p?pe 103 by being fitted to the outside thereof, %pjﬁ 5088
limted to those of the guide conduit enbodinments I to Ill, but any type
may be enployed provided that a fitting part through which the guide
conduit is fitted to the outside of the sheath pipe and an enpty roominto
which a comuni cation cable can be inserted in the |engthw se direction
are formed therein. (2) Mreover, the neans for integrating the guide

condui t (cll.?t%w:}é})mod’ﬂflﬁﬁt' ntso S%%{’S‘gtb% ghed to the main pipe in such a

way as to surround the sheat nto the inner surface of the main
pi pe 105 is not ﬂﬂnﬂ?@d9?@m§§rﬁgoﬁnt%ﬂcgm#dQKﬂqndmmga(lléh ddbesiled )|, ayer

133, or avaia qSléétaémd VR LRESs HEAS #Ig)\ét % %ﬁ%%lago;fiéeéd At hbt

all ows the UId C uit to be fixed er s ace of the nmain
pi pe 105 ‘ﬁ%t?'&ﬁ&P ot R lglﬁfld‘e?%éﬁ’dﬁhpsemﬁdshq i9AideysPREaBEl ity
Accor di ng éntbddlieneprtes edo myerﬁuwanylﬁyp’@ﬁlaym&m U@yb@ KSAvRd tRael | y an

d
fTxing thd CREEERS Kt chRoughodhlieh ahe, SHEHE i £ undero £ kanBbPor ound
pi pel i ne dwtsdpld wimdheeshieathopipehiaghd- anr emgthy Irommetnﬁgawmzﬁhnat eri al
o enent - Rl a URLAORD LRI T hAdY £ Vélthge.l.éslpq?ﬁ‘éﬁ ﬁéﬁaFﬁlgﬁde of &

stretchabl e materi |gura on n
| ow el ong&ticorformes: ithiereisrent, which is a materi al haV|ng a

hi gh-strength |Q%Qﬁ@fﬂ?&é@ntﬁﬁ%@éﬁ§Efb:?tirFl?egrdﬁdd‘Eﬁ@ f&ébenaﬁﬁtﬁa' n
body al on rOV|des a strengthenlng fect. Furthernore, the
3420201847 5

sheat h pi rpF bﬁplileﬁt%ﬁl%ﬁqup%ﬂl d%F@F@H#dPﬂP&ePPné“@Fnce t he
hi gh- st r emgway Iamftelmm;aiumtﬁatsﬂteaedh eligeend 3 Wikt onbhe BeindMEGie8cwi t h

h h h
|t bor at egii Tie AR B 18CTs BB B r e e pahee e #BEREE R T2b e f
el ement, ﬁﬁ{édhﬁélﬁﬂ1¥ﬁ¥¢¢mi33M'On Asshapdei bt , Wortevagrioushmebnannay
communi caboiseabh Lot Saadsiald 8¢ éQléés'\/@MeQ&%@'dmﬂiH’cet%%@ PiRESDY |

in |nserted O the empty rogm of
bei ng he inner sug%a%e of the maln.plpe 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-communicable underground pipe, by fixing the sheath
pipe in substantially 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 ldw—elongation material element, which is a
material having a high-strength low-é&longation 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, whichis integratedwith themainbody 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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t he QU|de conduit with guide conduit belng fitted to the sheath1 @k&' 6
through its fitting part, and further inserted into the branch § 2P
conduit which is in communication with the enpty 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

pi peline consisting of a nain pi pe and branch pi pes as an

I nformat i 0] abeund round p wWhole, and to install the
conmuni ca%q'c?(rillgc r]iflopm% aln%Jnn ’dgs%q'teﬁféé?é’ the,gmptynreoprRt
conmuni camfmguaGqurKiurtSWath@:hlde bbadhliarimén.ngatflieteﬂ 0 Sthat Qh@étlbel ng
inserted i h n ossi.bl e to _.eas ope with
the si tuatl By itonoin FRo PEFEPHEE 1 ald SRS Beer kR Aits BBRE bl e
to achi evé’rﬁ!@h te@amm@mnimta@hmhuﬂ hemmmm@ammntmitlmrthenpmpeyl on the

connecti 0&0@&969 e E;ﬁ%d@rc%}féhﬂ PE£lOnd F&F ’Anﬁjﬁhati %ﬁ& JDP Q”Ch
pi pe does nat ngalr functions as a and ranch pipe
has functi®OdS BE W’%é:%étl@ln Feaduithdato tbﬁé-mwh PéBR ik eauset the oof

property, m@mwmmﬁa@cﬁaaaamerwbétlm@em%rﬁ@ 1%;!&%1% pipMereoy¥gys, the
branch conmmuni cati.on _ca nserted into npty room of . the gw de

conduit, ardth&eg§i Bgsﬁbﬁgjﬁl FOI SOnPLIHCY) 3Ry '? %r‘iﬁ’é‘?lﬁp‘?)llb@%]y”b%l ng
i nt egr at e¢owstilstihng pifinermainf pipe a)ﬁdthfarmh Noipee af snich a way as to

surround hesHaRiBaol-Bimun 100018 (HALDSLALNEEI LNt bbeCbr angh g ension

condui t PSR CommuRT AP S © condui t
‘at a_ corr é8p&AdLighpEomANBACAt ioheCahmdntpithe braschipipgwikhseads anch

tension capdyi §ihdéxkd@oRE@ngtapiiba %B_Ilecféjs:ﬁlstt@ﬂl@da$ﬁlhth80ﬁﬁgﬁiml?at lon

cable to be lajd in the pe at the sanme tine

under gr ouR&PHi PP featR o g%ﬂdf%leéﬁrﬁé d ipkberkranah sengaon conduit,
i nf or mat i dh- £9rEess Habd etwndeligyounﬂempﬂlamé shlﬁaa%@_ﬂiﬁumhcﬁlﬁi@ﬁ @bl e can

be laid E h ble t
securely THILFRCAR 3 Bpti A BR Pand el BRES g b ottt et of
the fitti ﬁgquéremﬁ@tgua@eth@ndWQremm ndel ghidatthiqu pienpuieead tdre tdid de
condui t 5éoﬁ§e%io§%lesok'Eﬁ@(ﬂ)rta(?lcthhﬁlﬁétt% heOha D H0A En 2L RGre DY

installi r]granch 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
laidalongthemainpipebybeingintegratedwiththe 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 quide conduit
at a corresponding position of the branch pipe. Installing this
branch tension conduit into the branch pipe will 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
constructedas an information-communicable underground pipe and
the communication cable can be laid in the branch pipe with ease.

Furthermore, it is made possible to sec'urel-y 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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uide conduit in the upper part inside the main pipe, and apply on
gn the trunk tension rrggberl,o which is pre-inserted in the enpty gﬁ’!%h?@&é
t he gui de conduit, between manhol es | ocated at both ends of t_he mai n pi pe.
Moreover, since a pre-inserted string is kept being inserted in the enpty
room of the guide conduit and the branch tension conduit until the final
step, damages of the comunication cable during the installation of the
gui de conduit wll be prevented thus i rrprovi n% the install a’ltol OB stability.
The branch, ¢ ni cat i cale s laid the main pipe by being
inserted ih® %? f@% dr?e ofuthe %'tﬁ?gﬁh PiRpPr thtwt@Ndélgthwt
bei ng fi ttgadlde)cbhdudlumﬂeeoiapéhv\%as:ltemh ididu @Eemaaﬁcbl%% Jamd agﬁlgﬁﬁgrte?
into the it ic IS inc nj cati on w g enpty
r oom of tt?ée&gj%tbdﬁe%ggltg ?&"g ter&solrorrbérﬁgﬁ’(?rrﬁgw ngﬁtJr%rPr(‘ff'ltnﬁ@rﬁreéin&H pi pe.
And i nst althmgemntwerbpmn@f\ tteengtmdecondduutyrbetlrmedm arciholiepe loadsed t he
branch Ccﬁmiﬂ?téﬁk whg, eL?natl% % in the branch pipe sinultaneously.
eto

This makes it possi Il eve & ucture for constructing the branch
pi pe as an inf or‘??d%qodﬁ%omﬁﬁcébpé‘eumﬁg’t@dnatpmpg, isakept keingt ur ewhi ch
facilitat amgéﬁécamnﬂh@fexﬁm GRBRUS¥ Cxle %;.d%aébﬁ‘d ranenﬁi REANGPaRERE:. And,

since the ,conmuni cati nstalled I n the ggee In a state

of being iHEEUY 9 "t]‘rjfe“l?rt&ﬂcl’f%@eﬁélnéﬁ E6/Bui HamagessofosBebl e to easily
const r uct conerhircertclonpdgiel edu aiing ther 1788 & DI LOMBRIBE %aalgqlltaw@éﬂa@yﬂd pi pe

bl d
21 50 possiard e Behvel:oe LT cORR oAk 108k 80 AraRE = HBAE Y it at i on

i nposed on the Mn@ncamguematme datdechs lplideatand hhemmiim pipe; that
there is ’Egeﬁ BB AT ﬂﬁ@ér@édtﬂ? ‘JH&"% QﬂgrOchn éf‘etﬂ%.f %&Gephgﬁdﬁ?ta\g%’&rflel | ne,

and t hat bra % B funct such resrs C
cheni cal %‘fh‘ﬂ%é’o duaf tfﬁ’dkﬁ ffaFBﬁ@rtwthﬁpgﬁsadessﬁjtbe@mmmlpe,

resi stancendand fottkes.indura@dintohehdUbendprdisti onScbAd@i gt o hat it
is divideq the bracket for attac t he heathlE)l pe and

f
the divide§ %gr sﬂ%rl}él(lgz 2 EP Y T K SRR 59oR @ nﬁg‘ét‘?'ﬁ FECRRAULED 18
May 2006 &hket €oyraespondagaties duiate oforiteibranohhei pasi hmdfiﬁéﬁdllmg he

the branch tension conduit in the branch pipe causes the branch
communicationcable tobelaid inthebranchpipe simultaneous ly.
This makes it possible to achieve a structure for constructing
thebranchpipeas an information-communicableunderground pipe,
and a structurewhich facilitates the laying of 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 the communicationcable is complicated,
and also possible to achieve such requireménts 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 inastatethat 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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sheath pipe circunmventing the bracket portion. And, since the gij QE?Eﬂﬂﬁp
is reliably installed in the upper part inside the mai n pi pe, an he

branch tension conduit is installed in the upper part inside the branch
pipe, it is made possible to provide a construction structure of an

I nf or mati on- 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 pipe is utilized. Mreover, using a textile in
which a string of a_ high-strength | ow el ongation characteristics is used

at |east GhPLSRy PdAdgMinRgsthe yeide swngaithgohbgheas ikndiittiesivtel bheat i on

material  ejmesmM %ﬂﬁ@@n&@%&h gPEBe BR8¥kke B@@@&S and insusceptible to
damages during ma facturln and o eration in. COHQUIt Furt her nore,

upon fixing the B HDE %ulg%ﬁﬂ’éih‘t%tawfe!}r}@é’rll?bhﬁﬁt@h%@@é-nahh@x| sting
pi pe by ampipdamparteirsiafe ehetoeimhpdpet, eed Ahd Bﬂ\éﬁél@ﬂﬂaﬁisll% 88haniel

el enent t|Ie kes it 0 S|bl 0 a tension
nechanlsn1mn€%%t%%ﬂ%p H%CYQP% t %ﬁéﬁ %Féﬁgﬁoﬁlﬁﬁf thel&heat h
pi pe. Furmﬁ@knwm651@d@v¢0|pgoaideaalngnsnrubelbngbtsﬁtEﬂgéhof|@M+6|Ongatlon
mat eri al &iBata +alohe S ha degr ade

chem cal . ?gglstagggn g%mﬁﬁﬁégg?gg ébgﬁg hﬁg Engrgng aﬂ%%fdth%?eby

maki ng it %%Fhet%%lté@tl fuRetions gt aeliﬁtt;hnﬁefgtrsu@ Iaaamm@uat

hi gh- streagtd deawrepbepaati Qﬁmﬁha{élqto%férsbhﬁﬁ dwEth i(ﬁ 1%ul§t¥i{:'%§d
strings. And, formng the tting part_on the outer % ace o
body al | ows varp85§°g§ﬁesu5+n%u?d%e%thﬁl%% vibigh 3js¥rbng tof the sheath

pi pe, thehégh-stkiengthtl@ossidigatibrthathctedibddcsCoNydg atNoagyi ch a

fied t b d
2Pl AR o TR, L R Rt LB e e
Si nce themﬁtgﬁlﬁén§ﬂ§menbmmek©ﬂghheomhﬂ@tbrpapeeéasgnno handbsgaid t han t he
| engt h OflhbﬁsﬂﬁbﬂlﬁQgﬁxJHEmQ 89Qﬁﬁuﬁﬁfﬁbhh@aﬁEPrQRgQ5uiB§e§Q%§EF:ﬂ{pe on

t he tension rreauanl sSm usl I’lgr strengt ron materi al

el ement | BcGPRYVAE - bt HEIMP Oy ‘123976’6 féﬂﬂé‘%ftf{ehéhﬂﬁéélt Pipiepdn t her eby
meki ng t heubstantiiaesy ofippdre 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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t ensi on mechani sm and the ends of the sheath pipe sinpler than 4 %}}1206‘65186
in which the sheath pipe is installed by applying tension on |tse
Furthernore, formng multiple |ayers, each of which has a height smaller
than twi ce of the outer diameter of the conmunication cable, in the enpty
room nmakes it possible to achieve a guide conduit in which a conmunication
cable will not «clinb over an adjacent conmuni cation cabl e even when

mul tiple comunication cables are inserted in each |layer and thus the

| ayout in each Ia)éer wi || remain unchanged. Thus, entangl enents of

comuni catS¥tP Cdplt8E BherbliRipPey Gheyeby @abhnﬁoﬁbelﬁﬂwweﬂ)@fptb@ent ed.

And, the g:lﬂrdﬁcﬁoﬂﬁu‘hhnhéﬁ Endainy bﬁﬁsp@f tt b %lﬁe@lﬁlhcﬁl & sm‘?blecjlr thanb
can be

|ntegrallya ached to t ace of the p

i ntegral | 1 E‘é’t CaFPEE 1R Y Cl?r&lei’r’? ﬁ?‘ﬁ 'nPEBEhLS Wa]éseq @YSGPPéHFngt he
sheat h pi pensimah tdre idisedef .condui t has an errpty roomfor inserting
communi cation c in i S|de and_n omuni atlon
cabl es can be i ?ﬁt&ﬁ L‘ﬂ‘ 8, %QFM?'%‘S nIJualr ot ﬁé’egﬁéa?ﬂcﬁ %Igw&}clhn 8Pting
t he comui@ deiigdvt S@w:lll@sf ithea twd.cenpify theoout@udiamkeeroofiubheat i on

bl h h b d h
cal neplt ge@%@%ﬂ% 'Eta?)lte elhr ' anehe h"e?r ggte}noﬁaﬁaghkg ggégﬂ,is Lhn the

i nf or mat i &?hé&%ﬂl%’dtﬂ%cﬁﬁéﬂiiﬁﬂdhﬁalcbl?)@011@!%1@@'5@@12@@]3? widdpneti ng t he

steps of : dliser bireg @nsdwﬁidbrﬁi ROminihdcad tiBhNcHbPE éx}ErP%@namHEEE fg, said
main pipe _and a branc ggbﬁe connected to.the main _pipe elngB rised in

an under §f W&'lﬁ’a&élolnn g Bheat M orbed cihfiadt dgyernand h8vi ded
with a filayougnpt gachdmybanwilistehd imgnahangedni Cﬂiu@ﬁeﬁﬁ@hglérh@ﬂe's nto and

a high-spren t gIrent whi ¢ s integrall
provi ded in g@lﬂ %ﬁiﬁﬂg’% Qa!o%nggtﬁ—’(‘!ﬂ?‘l«a“ﬁgt etal r%cq} S{1ido] dne F?e
body; fi xPﬁgP§&WG’n§ﬁéat h pipe in substantial I y upper part inside the mal n

pipe by fixi ngAﬁéll dtmgjhsiereaaatillc%@aomeaht%ﬁ@éﬁ kakrelgFBALONL O the

i nner wall, of, sai tensi on_thereon; Inserting a guide

d n
condui t i ﬁ?olgﬁ?ﬂrﬂﬁfa V’ecrl%/ch@ E%& gEB‘ﬁHLﬁ‘Er%?‘ﬁg’f fthenRainipHoer fitting
. part w t hani cantihe mmaddlydmnStamDehelri ittHeethatia 58pd 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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sheath pipe in order that said guide conduit is supported by said sheath
pipe and a second enpty roomfor inserting a branch communi cat 1®Mau20e6
thereinto, wherein a branch tension conduit to be inserted with said
branch conmuni cation cable is branched off fromthe guide conduit, and the
branch tension conduit is in conmmunication with said second enpty room at
the position corresponding to the connection portion between said branch
pi pe 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

pi pe, and-laiBral |ing said branch tension conduit inside said branch pi pe.
2. A construction nmethod of an information-comuni cabl e underground pipe,
characterli zed Hycewiprationggethnd o pagsigmationsemmygicableenderssrwel i nto a
nmai n pi peipbrdugittearinminotempsaiging thasepspt:pe and a branch pi pe connected to
the main pipe BEdngAMPEAHIAPL Il mHHIGHARIMIPL RERNER, shianafieath pi pe

rst .en roomfor installing a

Cco rrsin I’OVI

commn; catPeANE arentibal a%egfﬁﬁ”t%ﬁi%wgme HLODRESPORYER on mat eri al
el enent whndshgiaginidpipgling, [the phearh gégek ¢ompsising amiin bedy pedvided whidh a

Ieggt hvvlt SRsEbmpef fddin Gbr bRl Achaeiniédndn@biaittr&hapddid pi pe inh t .
supstanti stren
ow el ongﬁf%#éﬁ%ﬁ%?{ OW‘FfOﬂsQ ?ﬂatgﬁaf%rﬂe@f Bl Fﬁteé*a?ﬁﬁ%*ff’de@ Bole by
appl yi ng spichatagm bede plos; the fength r@@pa@ sopmain bpdyo sai d main pi pe,

t he guide condtﬁxtmgjemdg;he&ﬁhrptpel1mmwstmtmé@aqcpe&rpmtrymm1Erﬂ1émamqﬁpet| ng a

branch C@g}% %Edcﬂﬁl ﬁaé@lle% mﬁf&a uoﬂ@ﬁe{téhﬁl SeeAPGRol BB wanduit to
be insert qﬁ' conmuni cation cable 1s
br anched Gt ?@ﬂi‘é& Wé‘gctﬁﬂﬂ erSﬁH’ the branch tension conduit is in

commruni cati on meﬁﬁsglacgtsé@mmdtehmty saigdonaiat pipeethermsie rarduibbeisgpondi ng t o
t he conneggimed waeh & ifietind phimeeith Sdiich teanGle RbRGuiRREN bE wédrfalsmdm pe; and

installi f
such a vagedd! @Bgé“{lﬁ?%eﬁf%ﬁgﬁ%ﬁ% ik ”fﬁd%% ST LY R bl "
t ensi on acssfﬁaﬁd EMPE raeMdar fSBFiEH fﬂl}ﬁb commtRicalign §'tih>laé eISHRet hod of an
i nf or mat ivhereonarbrarchlibesion denduid tmbe insepted acitlo saidigatach odraimardcation
characte rdaBﬁaCis 'bPaﬂdPl@H oRf Hbﬂﬁh% &&dxﬁi""aﬁh(}ﬁg %}é&‘fﬁ tequlHﬂ koh@hR oM menber
is inserted in sa|El ) n$ roo 2 Oﬁethdfurther
conpri ses TANHEIAHHR ‘%‘ﬁéf)algise {j’%?‘ﬁﬁw% %?ﬁfﬁ?stp RS d mai n
pi pe, t hehecepnestionpagting bga/if@argﬁwcél bramhcmp@ apgdwaiddmeibpipghendl |y upper
part inside saiiflstalling 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.

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

inserting a sheath pipe into a main pipe through a manhole, said main
pipe and a branch pipe connected to the main pipe being comprised in an
underground pipeline, the sheath pipe comprising a main body provided with a
first empty room for installing a communication cable 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;

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

inserting a guide conduit into said main pipe, the guide conduit being
formed with a second empty room for inserting a branch communication cable
thereinto, wherein a branch tension conduit to be inserted with said branch
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mai n pi pe by applying tension on said trunk tension nenber between

to each of which an end of said nmain pipe is connected respectﬁl@Wl ﬁ'
construction nmethod of an information-comuni cabl e underground pi pe
according to claim?2, characterized in that a pre-inserted string for
replacing a communication cable and/or a branch conmunication cable is
installed in advance in said first enpty roomof said sheath pipe and/or
in said second enpty room of said guide conduit and said branch tension

condui t, caRtmaaictionehbleds bririched offFihisakbgiide cohaalt, #ietheBrantlepl aci ng
said pre- HﬁSﬁESﬂg&&Eﬁs&%&%ﬂn@P ﬂ%ﬁ% {lh'&?a&&@x%ﬁtﬁ%r%tﬁl branch

connun|ca ion
i nf or mat iRSHIHINSAIFTSER @&Mbﬁgpwﬁwonm%m&e&fva@ wid pganchpipgand an
under gr osaitl mapepipeeandnpri ses a main pipe and a branch pipe connected to
the main pipe, 1ﬁst§ﬁ§@ié&1cp Rld Sntiesh 1R iaHBShARCE 3k Eéﬁd%ﬂ@jﬁr 1B@Eﬁ i nsi de

the main und di.t hat te nlonlsa

hi gh- st réﬁgﬁﬁ OIS %ﬂ’gfﬁ‘i’?’b‘ﬁsalﬂﬁ?‘@?t&‘é?li’%l bt §58 pesiioh Brdenconpr i si ng
a mai n beepdpgrinsidewpichbranth pipe. enpty r oom f or installing a comunication
cable thereinto, and a high-strength |owelongation material element being
integrally formed in said main body. along the length of said nmain body, a
gui de conduit is installed in said main pe by being fitted to the 56 o 18
May 2006 Jut si ddregongapgticnaathod phan FﬁOHFla’@‘PnfﬂW%%lF%P gurderssHadi t s
suppor t ecpipy asairdingstoeddim Pigharadtérézeglindbatcaohighi-dtrdyegjth tpw-eloreghtioint h a
second empfk f&@mﬁ@mﬁepglagéﬁéwnﬁsa@am féﬂ‘l’@’%’:o‘éﬁ{ hpéa@ﬁﬁbeaﬂdﬂer einto,

d b t h d of.f dui t d
o L et el RS Otarises, atle? 060 S o ingralhik Seicha ik SEatian | oI

connunlcé@ﬂbﬂEmeﬁxsﬁﬁﬂﬁge@énd enpty room at the p05|t|on correspondi ng to

a connecting pagindeideai]s@indu ehchdBubsannsllys apfeipat imid@esaad i s
install eq, 1}9['151 e: %fa ‘%E'nsﬁ&‘i‘ tH @bfda%ﬁﬁ@t galneme%bem&%éhs L eQ“
structure o N-CQ | ca erground e according to

Jlaims, teRaraet e ? Pheaie %@P&@‘F\@*ﬁoﬁmﬁ?tﬁ ¥9pegiVelthed by means of a
bracket which is provided on the inner wall of said main pipe at a certain
spaci ng, and said gui de conduit fitted to the outside of the sheath pipe is

ERI T T A e SR R M
out si de dfipe afeprding to claim 2, characterized in that a pre-inserted string for replacing

a communication cable and/or a branch communication cable is installed in

advance in said first empty room of said sheath pipe and/or in said second

empty room of said guide conduit and said branch tension conduit, and said

method further comprises the final step of:

replacing said pre-inserted string with a communication cable and/or a
branch communication cable.

5. A construction structure of an information-communicable underground
pipe, characterized in that:

an underground pipeline comprises a main pipe and a branch pipe
connected to the main pipe,

a sheath pipe is fixed in substantially upper part inside the main pipe
under the condition that tension is applied on a high-strength low-elongation
material element, said sheath pipe comprising a main body formed with a first
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,

a guide conduit is installed in said main pipe by being fitted to the
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bracket. 7. A construction structure of an information-comunic g
underground pipe, characterized in that: an underground plpelli k@ﬁh%QQ%es
a main pipe and a branch pipe connected to the main pipe, a sheath pipe is
fixed in substantially upper part inside the main pipe under the condition
that tension is applied on a high-strength | ow el ongation nmaterial

el enent, wherein said sheath pipe conprises a main body forned with a
first enpty roomfor installing a communication cable thereinto, and a

hi gh- st r esigsitle lO@%lﬁ'S@t@@@ltp B ifeddrithht sah@ ftle donlde@riakhy émdrag smral sai d

b
|mr5:!t ggr af’%}lﬁe?ﬂhﬁ;{ﬁgfe iﬁ&?ﬁe %%%@h% Q}’a Séacog‘Hlé%ﬁ:i)tgr(}gsur r ound| ng said

sheat h pip# CEBRaRICA BT 1?5@?’?%’6‘ %G‘Pﬁi a second enpty room for
installing a bmhchmnmmﬁmemt@edﬁfhommdgudiemdmmmd ensi on

g?gggiht pllﬁstaflétﬂ‘eﬁ?@%ﬁqgénd(}{ S@h@reﬁh‘ﬂbﬁg&ﬁé&g@lﬁeﬁ\sﬁﬁﬁonﬁﬁﬂt@iﬂ Ed [ nt ;Sglndvm h
o seoonaafiBrateD anRhteitl B TRL R PR, ik AEdR o Top Fyr PRSI g part
bet ween wmem@pwtbﬁb@eml@ ranchetipe phg saighmainpipesng) ip irxptaliik h sai d

branch cogmBhicabriafch e@lheanibatich &bldvay 2006 8. The construction structure
of an information-conmmuni cable underground pipe according to claim7,

characterized in that: a high-strength | ow el ongation trunk tension nenber
is inserted into said second enpty room of said guide conduit; and said
gui de cortdui t i&mogmttut@wmsldustubesbban irdbtryatigrpeompauricablsi de said nain
pi ﬁg Ungq{ndeﬁ" %@céﬂaﬁi 1R85, dlrﬁatrﬁcﬂ@ﬂli&ﬂm%aﬁa' d ”}[Jnk tensndon
menber bet wee [ anch ten is tensi.oned in
said  branch p.sa@" B{Peéﬁﬁ e B e e Bk b B PR (e
upper parthe ingesivddl ebsadd prain phppiipecertiin Apagingersbndui t which is a
construction n’%ﬁﬁEguﬂE c@ﬁduitriftmdrf@tth@ﬂummwmahbahlpipeimwm tpitge for

use in fliﬁ)on C fs! iy 8‘? tg&% {ﬁﬁéﬁgﬁﬂ%% c&u@c&ﬂr%

conmuni ca jn”an; er r|5|§g ? in pipe and
a branch TBFB’«?EEW BRIV HBS ﬁ“b‘i‘}b toﬁ}%@"é} R*plpe for

i nstal | i fgaeketormuni cati on cabl e therelnto is installed in said main pipe,
characterized by conprising: a fitting part for fitting the guide conduit
to the outer surface of said sheath pipe in order that said guide conduit

is supported by said sheath pipe,
7. A construction structure of an information-communicable underground

pipe, characterized in that:

an underground pipeline comprises a main pipe and a branch pipe
connected to the main pipe,

a sheath pipe is fixed in substantially upper part inside the main pipe
under the condition that tension is applied on a high-strength low-elongation
material element, wherein said sheath pipe comprises a main body formed with
a first empty room for installing a communication cable thereinto, and a
high-strength low-elongation material element 1ntegrally 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 a second
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 second 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.



and an enpty room formed inside the guide conduit to insert COT%M cgﬁ@o&
cabl es thereinto; and wherein a branch tension conduit to be in B h
said branch comrunication cable is branched off from said. guide conduit
and in communication with said enpty room 10. The guide conduit which is
a construction nenber of an information-conmunicabl e underground pi pe
according to claim9, characterized in that: a plurality of |ayers are
formed in said enpty room by nmeans of at |east one or nore partition

pl a]E es t @, sect iThe @akBubliph yracame Mﬁl}irﬁ@hha‘ﬁioﬂ—b@mhﬂl_ ugbdblef feaCE layer is
confi gur l.er ' nmeter of the

conmuni cgﬁ%%g%?%}ag\&%%ﬁ%&%%%V\%lgi%l?’nc%g?%elg%p lyt‘rﬂégm .and sai d each | ayer
is in comuni c&M8R-sHengthinev-glongahan rahdsneigRdnNgRberisiateried o A gui de
condui t  whictéecond @nypystoncof said geileerondiiitaand i nf or mat i on- communi cabl e
under ground pi Rgid ShidéBntiRithis'Gk rtomﬁrsﬁbﬂgnﬁalyug d8p MR nst@06id
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i pel | ne TR PE g eh Hsandlion thif ersan kanbTSH 58 SIRREEkAE  he mmi n
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i's instaldrefich pipesai tHafiHid bpdd, teftish achehit iethshlled AR i1fp&gpat Mai n body

whose cr 1190 med in a substantially C-shape, a nounting part
wi th whi gﬁ&gé% gui léﬁgg nduit is integrally attached to the inner face of

sai d underground pipeline in such a way as to surround said sheath pipe,
and a sectioned cabl e-receiving space forned in the inner periphery of

sai d mai m_body, A $aidh &RRIIONBLEHGRRLENEBERIOH AOniRAGEagXt ending in the

| engt hwi se,. di rect’i on _and. bein n enpty roam between_.said in body and the
 nner  f adBiBAEGRCpiABle Yhdetaraind pig 0T BRI RE tellEg e and/ or a
branch commHhisatippsaklatand,/ ohabsinchocammysicagioatcableisantundeaigbursl n pi pe,
wher ei n pipelanctorhprising ©a E@ and dierainak @ipecbritictRrdaoRhaftdin pipe,
comuni C%h&%h%é‘%@athﬁ;‘ ! RRGRG lﬁga édﬁ%%?da‘i‘ioﬁ%ﬂ HORGWOLs ATy
conmuni cat i on, W sa en&té r g .. A construction method of an
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and an empty room formed inside the guide conduit to insert communication

cables thereinto; and

wherein a branch tension conduit to be inserted with said branch
communication cable is branched off from said guide conduit and in

communication with said empty room.

10. The guide conduit which is a construction member of an
information-communicable underground pipe according to claim 9,
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;

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;

and

said each layer is in communication with one of said branch tension
conduit.
11. A guide conduit which is a construction member of an

information-communicable underground pipe for use in further inserting a
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underground pipeline, the sheath pipe conprising a nmain body proyided w th
a first enpty roomfor installing a comunication cable t her ei 8 Madh

hi gh-strength | ow el ongation material element which is integrally provided
in said nmain body along the | engthwi se direction of the main body; fixing
said sheath pipe in substantially upper part inside the main pipe by
fixing said high-strength | ow el ongation naterial elenent onto the inner
wal | of said manhol e by applying tension thereon; inserting a guide
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communi cati on c%ﬁ?rﬁlh a %ﬁﬂ%ﬁgt@flé)sef dr8 §eh§oﬂ EH i‘ijo?m%ﬁriﬂ @l shbsl%ﬂﬁaﬂ e branch

tension c ult |

posi tion (gég?lé%ﬁéﬂa}lﬂﬁngb’ t"ﬁ | &ééﬁlfi %%F(t”? l?éms‘égﬁtlg ?—Efgﬂch pi pe
and sai d theimnegifpes; ofeaitl imdergroumd pigelieduisdeh @m&}m&tqsmrcum%@l mai n pi pe
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2006 i nsé?lﬂ wige @5&3 @b@%be@gﬁwmbwrﬁopm Befvensaichmgin hpdy ﬁ%@ BB’ furt her
conpr i sesnnaf fae¢ of fdd shaip pipe fordhsditingg waimugidaten cabléuintd /ion adaiekchmai n
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menber between )
connect edomevpsiaiivsicgble igbranched stfrfuemiseitl gem@@ndﬂltm in

i nfornatimgmmﬂbﬁaﬁmsga@ﬁwam pi pe, characterized by conprising the
steps of: inserting a sheath pipe into a main pipe through a manhol e, said

main pipe and a branch pipe connected to the nain pipe being conprised in
an underground pipeline, the sheath pipe conprising a nmain body provided
with a fliXst e%rpbystrmﬁmﬂmethodsﬁahﬂ infigneatzormmircaticable cadérgroded ei nt o and

a high- %1&@%?&&%@5%”%2 hekieds o8l enent which is integrally

: ded th d f, th
Pody: fixi ng salePreR &%ﬁgﬁi}%&%@b&“ G Rdbe ho i n

pi pe by Hipgiand aslaﬁnclhpgw@mmﬁgdﬁo tesvralin pipet hedng pemrised ivkenent onto the
i nner waldnde@brdiaidipipeihelthe bieARPiyd aenbaEBBic maitbe®dNprovided with a

first empty room for installing a communication cable 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;

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

inserting a guide 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 in order that said guide conduit is supported by said sheath pipe and
a second 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 second 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,

wherein a high-strength low-elongation trunk tension member is
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inserting a guide conduit into said main pipe, the guide condU|t belng
formed with a fitting part with which the guide conduit can be 1 0Qp
said sheath pipe in order that said guide conduit is supported by sai d
sheath pipe and a second enpty roomfor inserting a branch conmuni cation
cable thereinto, wherein a branch tension conduit to be inserted wth said
branch communi cation cable is branched off fromthe guide conduit, and the
branch tension conduit is in comunication with said second enpty room at

t he posijtlhw@te@thsa&pmam@ rbbﬁ1 ﬁﬂim(ﬁté andraid hipehdetweaes said br gnch
| pe an | | | Sal mal n
b be by ?Fflp‘*ﬁ%ﬁ‘s%te% eREstePl il %@@?Qeéaﬁ T et Spg e Dol

pi pe, andt 9 al | | ng said branch tension conduit inside said branch pipe,
wherein a pre-iungigtsail ghidengntioit toeprdsibgaatigbmppeceirt dsideklié and/ or a
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the final step of: replacing said pre-inserted string with a conmuni cation
cable and/or a branch conmunication cable. 14. A construction structure of
an I nf or gt i on-.¢oamun] gl%mﬁeﬁma%f%mafb%n%%on.lc%rmn?c%%ﬁe BiRGechay act er i zed
in that: "ah under ranch pipe
connect ed®iP@ cHpE gﬁﬁ Yb@mﬁr@ﬁgé ﬁs‘iﬁpﬁé is fixed in substantially upper
part inside theénseating pisheathipipe intblemaimpiipeithroughst miaahslepsaid snaippl i ed on a

ni gh st [);%4 bnd 0% sﬁang@re'c%neé@a%u@émaiﬁgﬁagbrel iﬁp@maa pe compri i ng
cable t halTHergion 0 She 5ot B Cqrbaran s Bifent bei ng

i nt egr al Iys&@npﬁwqmnéalmsmﬁmgm@dmrmmmom@b @ﬁgﬁlhtommdsal d main body, a
gui de conggh-kirbagihnshatloadatioh sRitehidRldmehPehlY iDeitegrallly éirgﬁhdﬂed thhe
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hi gh- st r diydining esidehighgaiength lovealorization omtedaixdemest omtodhe athdrvtadl sai d
second elapgyldrrggml&fe @égﬂ lrll gnﬁgﬂ@mrgmand sai d guide conduit is urged
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formed Wlth a fitting part with Wthh the guide conduit can be fitted to said
sheath pipe in order that said guide conduit is supported by said sheath pipe and
a second 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 conduitis in
communication with said second 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,

wherein a pre-inserted string for replacing a communication cable
and/or a branch communication cable is installed in advance in said first empty
room of said sheath pipe and/or in said second empty room of said guide
conduit and said branch tension conduit, and said method further comprises the
final step of:

replacing said pre-inserted string with a communication cable and/or a
branch communication cable.

14. A construction structure of an information-communicable underground
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menber between manhol es and said branch tension conduit is tensioned in
said branch pipe so that said branch tension conduit is instal 18May200@
upper part inside said branch pipe. 15. The construction structure of an

i nf or mati on-comruni cabl e under ground pi pe according to claim 14,
characterized in that: said sheath pipe is attached by neans of a bracket
which is provided on the inner wall of said nain pipe at a certain

spaci ng, and said guide conduit fitted to the outside of the sheath pipe is
di vi ded ip]p@,cmrjﬂtéﬁgﬁdmgf parts, which are integrated together by neans

of 2, Sonmect | ngy, SRIRSLoUMY Slbelifie ROMYHES bkif ik At RYrAfer fpBUr round the

out si de of sai
connected to the main pipe,

a sheath pipe is fixed in substantially upper part inside the main pipe
under the condition that tension is applied on a high-strength low-elongation
material element, said sheath pipe comprising a main body formed with a first
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,

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

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

said guide conduit is urged toward substantially upper part inside said
main pipe under the condition that tension is applied 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.

15. The construction structure of an information-communicable
underground pipe according to claim 14, 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 out51de of said
bracket. -



