08 APRI L 2004 SPECI FI CATI ON DUCT REPARI NG MATERI AL , REPARI NG STRUCTURE,
AND REPARI NG METHOD [ 0001] [TECHNI CAL FI ELD] The present invention rel ates
to a conduit repairing material, a repairing structure and a repairing

met hod using the sane, and particularly relates to a repair DBARRILc2004
for repairing degraded existing conduits such as sewer pipes, storm water
pi pes, and tunnels for various transportation nodes, a repairing structure
constructed by laying the repairing material, and a repairing nmethod for
installing the repairing material in an existing conduit. [0002]

[ BACKGROUND ART] Wien an exi stingspepaprbayefy as a sewer pipe, a storm
water pipe, and a tunnel for various transportation nodes is deteriorated,
its repair is required depending on. the degree of deterioration. Wen t he
det eri or at DVCTORERARINGIMATERS ALY, IRWPARING $BRICHGRE) Rib R P%Bﬁ'oﬁc ﬂaéwﬁ%

appl ying nortar or other materials partly on the surface wever,

the deterioration is severe or w despread, the whole of a deterlorated

conduit neé8901ffo be repaired with a repairing material. Especially for
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APRI L 2004;:epa1r1ng structure constructed by laying the repairing
material, and a repairing method for installing the repairing
material in an existing conduit.
[0002}
[BACKGROUND ART]

When an existing conduit such as a sewer pipe, a storm

water pipe, and a tunnel for various transportation modes is
deteriorated, its repair is required depending on the degree
- of deterioration. When the deterioration of a conduit is minor,
it is possible to repair it by applying mortar or other materials
partly on the surface. However, when the deterioration is
severe or widespread + the whole of a deteriorated conduit needs
to be repaired with a repairing material.

Especially for repairing an existing conduit with a large
diameter, it is effective to repair the entire conduit with a
repairingmaterial;andthereforesuchzarepairingmaterialand
a repairing method for repairing an entire conduit are desired.

So far, several methods for repairing existing conduits
such as a large.diameter sewer pipe have been known.

[0003]

' For example, JP, A,8-277992discloses a repairing method
comprising: preparing a resilient reinforcing steel such as
piano wire to be wound in a spiral form along the inner surface
of an ex1st1ng conduit, forming a tubular liner by winding a
strip-like plastic plate over the reinforcing steel, and
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injecting a curable infilling (grouting material) such as nortar between
the liner and the inner surface of the existing conduit. In this method,
however, the reinforcing steel such as piano wire is not engaged with the
plastic plate, and therefore the plastic plate itself is noO8rAPRAO2GMA.

Therefore, when it is applied to repairing of a buried pipe, the curable
infilling such as a nortar |ayer would be subject to cracks caused by
vi brations due to vehicle passage or earthquakes. Thus, underground water
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JP, A, 10-166444 discloses a repairing method which
comprises: preparing a resilient strip-like plastic plate,
which is to be formed into a liner by spirally winding it in
an existing conduit, to bring it into engagement with a long
reinforcing body containing a reinforcing steel, forming a
liner by spirally winding the plastic plate along the inner
surface of the existing conduit, and injecting a grouting
material such as mortar between the liner and the inner surface
of the existing conduit. 1In this method, although the plastic
plate is reinforced by being integrated with a reinforcing body
containing reinforcing steel in advance, it is not possible to
employ a reinforcing body having a sufficient rigidity because
the plastic plate needs to be spirally wound in the existing
conduit. Therefore, when the existing conduit does not have
enough strength, the reinforcement against the earth loads will
not be sufficient.

[0005]

In each of the above described conventional repairing
methods for existing conduits, a reinforcing steel is utilized
to raise the strength of the conduit after it is repaired;
however, it is hardly assured that the plastic plate be



08 APRIL 2004 reinforced to a sufficient |level. Furthernore, when injecting
nortar or the |like between the existing conduit and the liner, it is
necessary to place a supporting on the inner surface of the liner or to
performgrouting with nortar or the like in several split of8rAPRHN2004
addi ng one after another to prevent the deformation of the spirally wound
plastic plate due to the pressure of the injection. And this woul d make

t he execution of the laying operation conplex and time consunm ng. [0006]
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This type of comstruction methods, as disclosed, for
example, in JP, A, 63~88388, typically utilizes a repairing
method which comprises: preparing an injection hose to be
inserted into a tubular gap formed between the inner surface
of an existing conduit and the lining material, filling the
opening parts of the tubular gap at its both ends in the
lengthwise direction with mortar for sealing, and in that state,
injecting a grouting material into the tubular gap through the
injection hose.

[0007]

However, in the conventional method in which a grouting
material is injected in a state that the opening parts at both
ends of the gap between the inner surface of an existing conduit
and the lining material are sealed up with mortar, it was
impossi_ble to start injecting the grouting material until the
sealing mortar is cured, and also it was required to conduct
the injection of the grouting material at a low pressure since
the sealing by the mortar may be destroyed due to the pressure
during the injection of the grouting material. Moreover, when
water is flowing inside the existing conduit, it is difficult
to apply complete sealing with mortar, and thus the grouting




3 08 APRIL 2004 material may flow out through part of the sealing. For
these reasons, the conventional construction method in which both ends of
the gap are sealed up with nortar had a problemin that the operation of
injecting the grouting material is inefficient and tine con98ARRKIL 20038]

[ DI SCLOSURE OF THE INVENTION] In order to solve the above described
problens, it is an object of the present invention to provide a repairing
met hod for an existing condui t, in mhich the inner face bar such as a
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the method and the repairing structure obtained by the repairing

method. |

It is another object of the present invention to provide
a grouting structure for the end parts of a repairing material
for a conduit, whereby the end parts of the gap into which the
grouting material is injected can be securely sealed up without
being affected by the surface conditions of the existing conduit
such as running water, the injection of the grouting material
can be performed stably at a high pressure, and moreover a high
guality of the grouting material after curing can be secured.
[0009]

To achieve the above described objective, the present
invention provides a repairing method for an existing conduit,
characterized by comprising: preparing a plurality of
reinforcing members capable of being carried into the existing
conduit, assembling.the reinforcing members into a hollow
skeleton-like reinforcing body extending substantially along
the inner surface of the existing conduit, attaching a plurality
of inner face bars to the inside of the reinforcing body to




of inner face bars to the inside of the reinforcing body to 4 08 APRIL 2004
assenble then into a tubular formalong the |l ength of the existing
conduit, and thereafter injecting a curable infilling into a gap between
the inner face bar and the inner surface of the. existing coRGARRIL A0@he
repairing nmethod for an existing conduit according to the present

I nvention, it is possible to adopt a nethod in which a plurality of fixing
bars are attached to the inside of the above described reinforcing body,

and the a cribed, inner face bars are fitted. into the fixing bars.
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Also, in the repairing method for an existing conduit
according to the present invention, the above described inner
face bar is preferably a long body continuous in the lengthwise
direction of the existing conduit.

In the repairing method for an existing conduit according
to the present invention, it is possible to suitably adopt a
method in which a plurality of ring-like reinforcing members
extending substantially along the inner periphery of the
existing conduit are placed at a predetermined interval in the
lengthwise direction to be aSéembled, and then each ring-like
réinforcing'member is integrated with each other in the length
wise direction of the existing conduit by use of connecting
members. '

Moreover, in the repairing method for an existing conduit
according to the present invention, it is possible to suitably
adopt a method in which circumferentially divided parts of the
ring-like reinforcing member are assembled together outside the
existing conduit by means of connecting members into partial
reinforcing bodies and thereafter the partial reinforcing
bodies are carried into the existing conduit to be assembled
into the reinforcing body.

[0011]




into the reinforcing body. [0011] 5 08 APRIL 2004 Furthernore, in the

nmet hod of the present invention, it is preferable to provide a
space-infilling on the outer periphery of the reinforcing body so that the
gap between the inner peripheral surface of the existing cofR8ARRBN20QAe
reinforcing body will be reduced or elimnated. Al so, in the nethod of the
present invention, it is possible to adopt a nethod in which the above
described reinforcing body is assenbled after a tubular surface bar
extendi ng al ong the inner surface of the existing conduit is placed on the
I nner surface of the existing conduit. Moreover, in the nethod of the
present inventi on?ufﬁgemﬂfﬁcﬁ%ﬁh@fn‘%ﬁﬂ%lcﬁ- theipresrptmipvbationduitt ed
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injection opening for grouting material formed in the permeable
material that is provided near the end parts of the repairing
material.

It is preferable to inject a curable infilling using an
end structure of the repairing material to be described later
for injecting the grouting material into the gap formed between
the inner surface of the existing conduit and the repairing
material laid inside the conduit.

[0012]

On one hand, the repairing material for an existing
conduit according to the invention is a repairing material
suitable for use in the above described repairing method of the
present invention. According to its one embodiment ¢ the

. repairing material is characterized by comprising: a
reinforcing body having a hollow skeleton structure extending
substantially along the inner surface of the existing conduit,
the reinforcing body being assembled from a plurality of
circumferentially divided ring-like reinforcing members each
of which is provided in its inside with a plurality of fixing
parts, and a plurality of inner facebars having a smooth surface
to form the inner surface of the conduit.

[0013]

Also, according to another embodiment, the repairing

material of the present invention is characterized by




[0013] Al'so, according to another enbodinment, the repairing material of
the present invention is characterized by 6 0 08 APRIL 2004 conprising: a
rei nforcing body having a holl ow skel eton structure extendin
substantially along the inner surface of the existing conduﬂg,Aft’lﬂﬁ- 2004

reinforcing body being assenbled from a plurality of circunferentially
divided ring-like reinforcing nenbers each of which is provided inits
inside with a pIuraIity of fixing parts; a plurality of fixing bars which
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It is also preferable that the inner face bar used in the
repairing material for existing conduits according to the
present invention is configured to be a long body continuous
in the direction of the existing conduit. |

Moreover, in the repairing material of the present
invention, it is more preferable that the reinforcing body is
provided with a plurality of connecting members to connect and
integrate ring-like reinforcing members extending
substantially along the inner periphery of the existing conduit
and to dispose them at a predetermined spacing in the lengthwise
direction of the existing conduit.

Furthermore, in the repairing material of the present
invention, the reinforcing body is preferably provided in its
outer periphery with concavities and convexities to form
groove-like gaps at least continuous in the lengthwise
direction of the existing conduit, and in stead of or in addition
to this, the reinforcing body is preferably formed with a
through hole passing in the lengthwise direction of the existing
conduit. '

[0015]
Furthermore, in the repairing material of the present




t hrough hol e passing in the lengthw se direction of the existing conduit.
[0015] Furthernore, in the repairing material of the present 7 08 APRIL
2004 invention, the reinforcing may conprise a space-inf illing which can
be fixed to its outer peripheral, and which thereby can red08ABRIL 2004
elimnate the gap between the reinforcing body and the inner surface of
the existing conduit. The repairing structure for a conduit according to
the present invention provides a repairing structure to be obtained by
using the,r gﬁggtrlng thod for an existing conduit according the present
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connect i righrasnd faifee Padisi beifgclispbgeli keke a tubular form extending

along the lengthwise direction of the existing conduit; and a
curable infilling is provided to £ill in between the inner face
bars and the inner surface of the existing conduit.

[0016] |

Moreover, in the repairing structure for an existing
conduit according to the present invention, the inner face bars
may be attached to the reinforcing body via a plurality of f ixing
bars mounted onto the inside of the reinforcing body. When
using such a fixing bar, the fixing bar is preferably configured
to be a long member continuous in the lengthwise direction of
the existing conduit.

Furthermore, in the repairing structure for conduits
according to the present invention, the reinforcing body is
preferably configured to comprise a plurality of ring-like
reinforcing members extending substantially along the inner
surface of the existing conduit, and a plurality of connécting
members for connecting and integrating each ring-like
reinforcing member in the lengthwise direction of the existing
member.

[0017]

Also in the repairing structure of the present invention,

it is possible to suitably adopt a structure in which the




rei nforcing menber in the lengthwi se direction of the existing menber.
[0017] Also in the repairing structure of the present invention, it is
possible to suitably adopt a structure in which the 8 08 APRIL 2004
reinforcing body is formed with a through hole passing in th&38 ARRUt B0P4e
direction of the existing conduit, and the hole is filled wwth a curable
infilling. Furtherm)re in the repairing structure of the present

i nventi on, |s possi ble to adopt a structure in which a tubul ar surface

b t r rf e existi condui t

it e?§o§2§ees R e a5 L T o BD artir oot ke BogArce 101 thfe

exi sting benguhw.ls[ew:mq:cﬂ'im prieshet exdyehhgomonduitf entedhieohatbi pye the
i ntended ¢ gat ?¥ha CQHI:E Eéa§‘h91€1¥'g ich the inner face bars, which

formthe sur ace (1 nner surface conduit after repairing, are
attached ont o tHRertkernere: nid Bdwy repsdmtiingd stmugtarkeobfobhesheteenn

structur e;.ﬁeﬁéﬁa%ﬁg 1$JP§]&J%@s'lﬁllleyt@EQBEttJ'Qtif'?EﬁﬁreS.L‘H&ﬂf@h %hugﬁ?la?fé' sting

conduit so that relntorcing as suffticlient strengt 0 receive

the force ‘éEf-?ﬁﬁ Wt%qf’fﬂ#é‘rg afgng BB? innex gaugfasserf thoeewishing here is
no |imtatonduod ishentapsesed Bétﬁééﬁ%@ﬁeiﬂfot@ﬂﬁﬁ HodiyCa @t hkeOi Aer

r ei nforci d ting.u ncavity and convexity provided on both
menber s, é%¥9$?¥t?ﬁg£é?a glﬂ? ‘$ 1%r nmeans such as fasteni ng by screws
can be adpb@®k8] [0019] In the repal ring method for existing clondw ts
according to tﬂ?? Feﬂ‘g I 1] material, fo se in
t he repairing net §§%§§B&|idﬂw e%@%?%éﬁdééggsgdaﬁ%‘ﬁ%Ig‘gnbjr%tde ({‘?ff

rei nf or ci I BEP ma\/Fﬁ@fagﬁwté@nsk@lv&mh $thaydnoes fagedmlismg which

subst ant i gt takGdr fdtee l(ﬂﬂﬁér%ﬂrfﬁ% b £ e @&&cﬁiwaftee%ﬂéul this

makes it possihle.to, chan the s e and size of the reinforcing body
dependi ngEP tﬁ:é'x é’(ﬁ‘ﬁdPP?BgﬁbEf rteﬁg c1ng body assembled into a hollow

skeleton structure extending substantially along the inner
surface of the existing conduit so that the reinforcing body
has sufficient strength to receive the force acting on the inner
face bar.

In the present invention, there is no limitation on the
means for attaching the inner face bar to the reinforcing body;
fitting using a concavity and convexity provided on both members,
or fitting via a fixing bar, or means such as fastening by screws
can be adopted.

[0019]

- In the repairing method for existing conduits according
to the present invention and the repairing material for use in
the repairing method, divided reinforcing members are assembled
into a reinforcing body having a hollow skeleton structure
extending substantially along the inner surface of the existing
conduit, and this makes it possible to change the shape and size
of the reinforcing body depending on the condition of the
existing conduit and construct a reinforcing body with
sufficient strength within the existing conduit corresponding
to the degree of the degradation of the conduit, and also to
securely reinforce an existing conduit even when it has lost
strength. Thus, the repaired conduit will have strength equal
to that of a steel-reinforced structure.




exi sting conduit and construct a reinforcing body with sufficient strength
within the existing conduit corresponding to the degree of the degradation
of the conduit, and also to securely reinforce an existing conduit even
when it has lost strength. Thus, the repaired conduit will A&APRIr 2004 h
equal to that of a steel-reinforced structure. 9 08 APRIL 2004 [0020] In
the method of the present invention in which reinforcing nenbers are
assenbled to forma hollow skeleton-like reinforcing body, it is possible
to easily[§€@¢ wi th speci al -shape conduits such as a horseshoe-shape
condui t. he sane time, as a result of obtaining sufficient strength

of the reinforcdimg thedymethofecofrestlpos pirieisento ¢hwestian nimerdtaicinf a

good fl ui @ﬁﬂ] st ch [t i th ow_wat t ent
and air rr]ic)gr'tar ﬁ%bym%@g%? |n(::?1i % rfd;st%]éﬁg l%yl o%v%coggrlgnd enhtganlclgo

wor kabi | itkeleten- 1k diadindprcdnghbogresthtis prsstibde tei ereilnedpmer
face bar B s@’ébiﬁlleﬂthe%&wﬂ@@rsh@:% &y at HsréésHBQLghaﬂe R i et er

pressure outsid not I.rect i nner face bar

e her &t SRSULREEL ) sl B e w b RlE BBt adRLAG S0 ERICT b ARG U abl o
i nfillingButheasednforcink r%:@, suplolbebbmgsartdassarﬂl@rf nwggaddsb: @nal

i njectio | i.nst at.i.on er f or.ned easi in a
short ti %té{%zﬁf o@g;& (ﬁ'ﬁllécﬁ’o Rer© gn%o%?‘ﬁe%? 4% 9P cture
in  whi chwithe & oy W@tﬁﬂ: rorg-enrte ad atx:lheahctrd:auhe:hemerhiyorpmqvgdm@ya vi a
fixing baesS-HIKESE |1t0“p%§fplaen& %rﬁi elgaw bg.ltll%ﬁl di nensi onal precision

of the fixing part between th reinforcing, d the inner face bar,
conpared to th@lé‘é’seac‘i:?ur%‘i“lﬁotﬁ}ée |B¥r%tenftaé’é"%¢l<?%r gilnee: the mrw@er to the

r ﬁ' nf or Elﬂbw:le bagy a(/jhia §’ﬂt&§héﬂ&ﬁﬁa§d rlt:c@ ﬁytﬂ’x‘éyreﬂi‘fbi@i } WDL ove
the workahility _and increase the fre choosi n terla ‘of the
i nner fad@ %54 EFﬁsﬁEESr%fa%@&ﬁlﬂe &Qki PE AP der?g:{ fi&ﬁgcﬁy th&heondui t,
for exanmginmerefpteilidmgnd thems ippiaseed fascoumbkdaegsutesaghtiasti xi ng
bar meki R§d tinjection of curable infilling such as constructing a

supporting and performing additional injections, thereby
making the installation to be performed easily in a short time.
[0021]

Moreover, in another embodiment, adopting a structure in
which the inner face bars are attached to the reinforcing body
via fixing bars makes it possible to give margin in the
dimensional precision of the fixing part between the
reinforcing body and the inner face bar, compared to the case
in which the inner face bar is directly fixed to the reinforcing
body which is embodied as a rigid body. And this would improve
the workability and increase the freedom of choosing the
material of the inner face bar in accordance with the required
functions for the conduit, for example, exploiting a
thermoplastic resin molded part as the fixing bar making it
possible to use a rigid body for the inner face bar, thus
providing the repairing materials with additional functions
such as flame retardancy.

[06022]

Moreover, when using such a fixing bar, exploiting a
plurality of fixing bars continuous in the lengthwise direction
of the existing conduit to construct a repairing structure for
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possible to use a rigid body for the inner face bar, thus providing the
repairing materials wth additional functions such as flane retardancy.

[ 0022] Mbreover, when using such a fixing bar, exploiting a plurality of
fixing bars continuous in the lengthwi se direction of the eRBARRE. 200 ui t
to construct a repairing structure for 10 08 APRIL 2004 conduits according
to the present invention nmakes it possible to construct a structure in
which the inner face bars, which are to be attached to a plurality of

reinforcinp nbers of t.he ,reinforcing bad re reinforced. Thi
struct ur SIS ASFOTAIT 587 bPRRTRTENY IVertivar Taked bh b9
al | owi ng theamsstrwit taistmec tiuneednf abéchatheAisnensfage fhadsg Wikirch of a

| engt h i ' that a
send oss LE &Y BE A 4ARY B AR JILE - AL AT, RRER 00 R, °
anot her ifbigu FRGING dpogkyi.cBreneeinfercedce Thig styuebnregearpneveasd a | ong

menber cailid GeFeSiat iidieof! EN@tindese rdbEaSAF %é&feﬂwsmsﬁpb%@mi t and
a pluralit nbers are assenbled . into a tubular formto construct

of long ne
a condui toﬁléﬁdﬂnﬁeﬁgggpﬁﬁcﬁﬁ% RAT + hBLEPeseiny | hiveHig Hars; efia 1enaddi ple to
achi eve ety Wétiedrs aggadleassmafhblles bEREEEVAS adldRtdded R HatuS
substantialgoé/ iné:rsez%vsailn t.rhj}gl W apaci ty of t.he conduit.. I'n such cases,
i nner fack SEPULSRS FatgThi SHHE 3R 0 ZENIE¥E%or t he
cylindri ddfl02Xpnduit can be applied to special -shape conduits such as a

hor seshoe- shapghdiit . 33 DAY ALk VEfllod fiRHANGULAL HOPRY nlner Fackunnel s

of various sectional shapes since the i1nner face | I'vide nto a
pl uralityPad - hensendigyrede %9 r banfaer PRy amengiere qmrimfousheivxitdei ng

condui t. 1HiRjtehailsd diiRdtiosr ofatRe BRIStEAY Easddt %eﬁiasma%gld%gendi ng
on the sec ignal Sh}? 024]

Furt her P BB %% agﬂ)gﬁ%%&g#?hbigg‘grﬁ %&gﬁhggfﬂ%%%%¥EP%§ body
such t hata eopdur&l répaitinggtiudkenreiaff ahel pgesent invention, it is .
possible to achieve a conduit which is seamless in the
lengthwise direction thus substantially increasing the flow
capacity of the conduit. In such cases, inner face bars of a
similar seize and shape with those used for the cylindrical
conduit can be applied to special-shape conduits such as a
horseshoe-shape conduit, a box culvert (rectangular conduit),
or tunnels of various sectional shapes since the inner face bar
is divided into a plurality of members in the circumferential
direction of the existing conduit. Therefore, the inner face
bars can easily be disposed depending on the sectional shape
of a conduit thus improving workability.
[0024]

Furthermore, in another embodiment, by configuring the
reinforcing body such that a plurality of ring-like reinforcing
members extendi'ng substantially along the inner periphery of
the existing conduit are disposed at a predetermined interval
in the lengthwise direction of the existing conduit, it is made
possible to construct a conduit capable of resisting the
increase of the exterior pressure. Also, by connecting and
integrating the ring-like reinforcing members by means of
connecting members to construct the conduit repairing structure
of the present invention, a configuration in which a core is
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menbers extendi ng substantially along the inner periphery of the existing
conduit are disposed at a predetermned interval in the |engthw se
direction of the existing conduit, it is made possible to construct a
conduit capable of resisting the increase of the exterior pP8ARRK. 20040,
by connecting and integrating the ring-like reinforcing nmenbers by nmeans
of connecting nenbers to construct the conduit repairing structure of the
present invention, a configuration in which a core is 11 08 APRIL 2004
formed in the existing conduit is obtained thus significantly enhancing
the structural strength of the conduit. Mreover, by adjusting the Iength
of the connEmad lﬁegbérgxb%tmmctmhlitr iagebt&ineditifuar siggifeobatiyso

t hat the shapsmi Lng- 1] el nfor.ci ng. nenbers is a
reversed V-s haprglddln_l?: !%%55? %%Yby?g&t %Q‘g%%é% JEtk‘gh(%eér?dlcg“flc':t‘h eMRLPRY PRy
condui t. A adgRstdpgi hiealengich £ifd thestoneeahing nemfeame petiveen thesi bl e
to cope Wrihdg-1SRP el d it Gy P ag}p‘% i t _jt is
possi bl e t opt glét echni que Vﬁ%ﬂ#eﬁ%ﬁf&ﬂﬁe a Ek,\?ﬂea%éergcgﬁigg@d gaﬁ
connect i ng &S ﬁ&ln&Tﬁﬂﬁes%%l.n@F‘bWﬁ geBhers is/agiematisayd B-shape) i ke
rei nfor ci ndtnksipeissiible tdicopepaitis a RERPFPIHeR PO A FonduditNf 04 T4H9

body, whi C%BH §0%58§rqee%ntlalé‘{j¥ dbw ded Anto three parts and has a length
capabl e of Being easi fca(':i’rrsie rit8PaARd & VsEPABee obtldist POFEdREEHEC

di vi ded parcepeawdthhe stepedni the centieit.outsi de the conduit, and carrying
the partialfgopgiynforcing bodies into the conduit for assenmbly. This ‘
techni que woul d " nake it possible to reduce the assenbly tinme and, when
appl i ed to speci &h-aedhercombodinenty 4 isprosibladokadopt aytadincaytde

secti ons wih@ébhane idiiffdsC UKe t SbESSE ipugh e 0 n be
assenbl ed %%tmsi de tlh_; condui?. ﬁ%zgﬁgﬁﬁlgﬁgtﬁg?m%ﬁ%gggn@r@&%?f %exgﬁci ng
or elininating theSgap GHetEmierratiali¥or crdyiddag an@ t herintgrdrikaur f ace

of the exreinfigroinduimeniierh imtspacieréaf phttop, abbehbl FREe apGsitlag tO

prevent thgel EBLLL iy B Wi &P 1L d SRIL 4R194T 15 % 1 fed into three
parts and has a length capable of being easily carried into an
existing conduit, from the divided parts and the connecting
members outside the conduit, and carrying the partial
reinforcing bodies into the conduit for assembly. This
technique would make it possible to reduce the assembly time
and, when applied to special-shape conduits, also improve
workability since the sections which are difficult to assemble
such as a corner section can be assembled outside the conduit.
[0026]

In another embodiment, by reducing or eliminating the gap
between the reinforcing body and the inner surface of the
existing conduit with a space—infi-lling, it is made possible
to prevent the reinforcing body from floating up due to the

_ buoyant during the injection of the curable infilling by
attaching the space-infillingon the top of the reinforcing body.
Also attaching the space-infilling onto the side portion of the
reinforcing body acts to restrict the vertical displacement of
the 'reinforcing body by pressing itself against the inner
surface of the existing conduit, thereby making the reinforcing
body insusceptible to deformation.

[0027)
In another embodiment, by disposing a tubular surface bar
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buoyant. during the injection of the curable infilling by attaching the
space-infilling on the top of the reinf?rchng bog:ly].c Al so gté;cgg?g Ege
space-infilling onto the side portion of the reinforcing bo

rgstrict t he vgrtical di spl acenent of the reinforcing body B9 ARRHs2004
itself against the inner surface of the existing conduit, thereby making
the reinforcing body insusceptible to deformation. [0027) In another
enbodi ment, by disposing a tubular surface bar 0 12 08 APRIL 2004 in an
exi sting conduit in advance, it is nmade possible to prevent the curable

infilli t of. .the gqonduit even when the damage of the
;QT IS![I InggcongH %Lﬁéw%g%?@%@dglﬂ& 1P 8JVBNESentt lﬁﬁ@%ﬂ?%ﬁi%bl«ﬁltﬁ RFRIEE¥ ound

wat er . Thethemahlreelpfmﬂ)émgersromfflthngucb@bloq tﬂélddﬂd’iﬁ_tsgganq%ésﬂgr L )e/lr

| uation of an existing _conduit
\tljms: Ingno; dgggrd &o g?lfeagxi sPi f‘ﬁec%'ﬁ Ja‘éelsoﬁ?v%ﬁﬂ ﬁgée%%? RiEf¥sn )
i ncl udi ng Hoe entaet Wh’éhamcwﬁg-rquﬁd wateg, |'.mher9eﬂmd£, ﬂﬁés[zlbh%rﬁfl%tshe
di sch tery cg ection o
curabl e i ngr F‘? e BRI My, SRS, HBELRP, v ot (e Yadle
Consequent #§€ the cehbmat iR cpf aan| wsi@l@lng heosdm face Adavo lh;,cmmmgaa

d r e e er
beore 1t o puren Lomorerere X %ﬁgéﬁzﬁ‘?h‘qﬁ SRE A IR R
[0028] lvbrle‘b?ﬂg JOLRR I ggﬁ O%M% dple gy i \maungt ii® made posisdble
peri phery tof ﬁhschargéore}tdﬁ;;dm@h mtércwﬁtﬁvaire?r@{ﬁ%gdg%?‘gﬁ% ?@ﬁ'dwt .
rection o

ggm: 2383? 173&3# or mag'@gc ggh‘ tﬁg%hdﬁhé}lg QRFrateths sHEase PamEYcondui t
and the ref '%ﬁﬂ:tilﬁgl l@cﬁyeCtandCOnshqsentlys trheiecepmsul ln{ae;etﬁarled_uggdtgPe

as .nortar.
resi st anca;masﬂﬁfaéée bax] Béébﬁés ofy ac&ﬂtxe,[sé@ég | nfd lt ! “%qciegﬂe&gfpﬁem oht

Such formation ncavities and convexitres-is a

reduci ng o’fnﬁuﬁé’erpgl dhPHiREITgnd Heaer cevem bﬁﬁ@h@rl’enbedcnestd
provi di ng acimpletely, thus ensuring high strength after curing.

[0028]

Moreover, in another embodiment, by providing in the
outer periphery of the reinforcing body with concavities and
convexities continuous at least in the lengthwise direction of
the existing conduit, a continuous gap is formed between the inner
surface of the existing conduit and the reinforcing body, and
thus it is made possible to reduce the resistance against the
injection of a curable infilling such as mortar. Such formation
of concavities and convexities is also effective in weight
reducing of the reinforcing body.

Furthermore, in another embodiment, providing the’
reinforcing body with through holes in the lengthwise direction
of the conduit is also effective in reducing the resistance
against the injection of curable infilling as with the case
described above and also in reducing the weight of the
reinforcing body. Also by adopting such a reinforcing body to
construct a repairing structure of the present invention, it

is made'possible to enhance the boding strength between the
curable infilling and the reinforcing body through an anchor
effect produced by the curable infilling cured in the
reinforcing body and through holes thereof.

[0029]
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reinforcing body with through holes in the I engthwi se direction of the
conduit is also effective in reducing the resistance against the injection
of curable infilling as with the case described above and al so in reducing
the weight of the reinforcing body. Al so by adopting such aOBAPRPRH: 200
body to construct a repairing structure of the present invention, it 1is
made possi ble to enhance the boding strength between the curable infilling
and the reinforcing body through an anchor effect produced by the curabl e

infilling cure n nf t h her [0029]
130 08 APRIL 28%?1 Strr\lrégn%é‘ﬁ%nd%@g%g“mmrs Vift L ERRUET (A Spat
cont i nuouSONR1PHEUF enift hilihse éﬁﬂé@hW@ﬁebrq?lmC"aiﬂmt mng&dvahoage allnat

there aread@afi€agt that %éz@a&@whéesémﬁ@% the £ %BﬁwAfééS&i Rl t
thereby in reaS| the fl ow capacity he con SO co lguring the
fixing ba?tf %?g{ﬁwbg "[q{\éi“i%é?rherr&@éf B&P§eéﬁ1189t hher Elow stapafitibdy to

bg conti nmlf)ushe icoridwei engttbw Genﬂi%@ﬁ%m@r’tlié ﬂlh{(:hfxbﬁirl PEr chaelpt indras an
advant age tot strength_of the inn ars ont o
A rglé}efg% %’ cPtcB& © FH'8 ?r'écé?? ¥ &r? gmrbtlt‘}’r@%pal ring

rei nforci ng boay™i s il
| ength ofin h’ehexlsnghgwmaeddu.reci;loncDéaum exlisitiggt kbendwier Waacearpar and

the fixingg r e f the

exi st ng et 46, Fhat e ARnE iRl eetehatiP eIy 2RSS SMITERRE Do

manuf act thdgrebRfereing bodnais i incxpreedmanBudot tin mpme wiitswtiipnshe i nner
face bar weré ﬁﬁefﬁéi}am}:ﬂ&j 1é§g£ﬁ|‘éﬁnth’@ e21.s? ingBondiit Y’Q%ﬁl I}é‘ybsred engt hs

exceed a certai di aneter. of the drdm or, reel econe t oo

| arge af tHit [E%ﬁp‘ﬁgl%ef I’F@fﬁe bax and e fdxdngbaryh J§ﬁ?c%r%§°§‘ttd1né’§’élsspaces
in the maiufthet lengtgheibe.dittention b&nsmrdxmﬂdgeaendﬁmwml ceRise W | |

i ving 1 %§°“EF%&§§T5??£SUC 2egr cac i nd BahPacRde Ry 051 TiE:

repai ri ndfhask rigot @wpeTy man@>€|a§ttiuﬂrgngonﬁmp&gaMYchh@amrm i aehdaab ore

descri bectHy a6ty HarmaRUkakkYHr bpdohag! Fédl e Yhen their lengths
exceed a certain limit, the diameter of the drum or reel will
become too large after taking up them, thus causing problems
such as storage spaces in the manufacturing site. Also,
transporting these drums or reels will need a large vehicle that
has difficulty in running on the ordinary driving lanes.
{0030]

In such cases, the present invention provides a repairing
structure for existing conduits which can solve the above
described problems of manufacturing facilities and
transportation while maintaining an equal effect as in the case
of utilizing the inner face bars or fixing bars continuous in
the le_ngthwise direction. '

That is, a repairing structure for an existing conduit
according to the present invention is characterized in that:
a hollow skeleton-like reinforcing 'body extending
substantially along the inner surface of the existing conduit
is disposed in the existing conduit; a plurality of inner face
bars are attached to the inside of the reinforcing body
successively in the circumferential direction and the
lengthwise direction of the existing conduit respectively to
be assembled into a tubular form; the inner face bars adjoining
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transportation while maintaining an equal effect as in the case of
utilizing the inner face bars or fixing bars continuous in the Iengthmﬁse
direction. That is, a repairing structure for an existing conduit

according to the present invention is characterized in that: 03ARRIL 2004
skel eton-1ike reinforcing body extending substantially along the inner
surface of the existing conduit is disposed in the existing conduit; a
plurality of inner face bars are attached to the inside of the reinforcing
body sucggssh¥r!ythér ti}? tHe qwﬁg%rn%ﬂfsleahl%e%%hoarénéohﬂéctégWi@ﬂ“ se

direction ﬁf t he XL sti condU|t reigectlve assenb
tubul ar fBRAEYL BRI | agedgsts eaghapRherobpsmeangeh ot her

in the | eagtihwiee ﬂhdeemroaoanecmngaﬁémﬂeﬂmmcﬁ hel blaeed a¢es HetRg

abutted a ch ot her, nner face.bar _co ectln menber
which is %fégi% ?)%Qlﬁﬁﬂq1lQ#&%T¥%C§H%8FﬁVn6n|nﬁe?“FﬁE%ebéPg fg ur abl e
infillingprevigedviaefill i Hetwednetheeinnlee iEacer baacandiyath(arﬂhﬂéle i nner
surface Oéuffﬁchéftfﬂg fole) i %ﬁ gln the present invention, it is
possible to a a struc a plurality of fixing bars are
attached (@03 1he I nsi de of the relnforC|ng body in the Iengthmnse direction

and the C'rcunﬂﬁ{eﬂﬁéabréééﬁﬁthﬂ@eh%i@ﬁcuiﬁﬂih bOEs fhPy¥ e %ﬁ%ftb%ﬂ | nner
face bars are attached.to the reinforcin Via each o? fiXI ng

bars, and®¥TYSHYE DTS RACH A B?gu%“%lé%kﬁwtgét%nq kargearemtrarked $ia ecti on

of the exilsé |ung;mdﬁ|ﬁh@rre1ncfmmm;eﬁoapgﬁi ke Yehfrhhese Enkd@eas being
a, fixi,ng bar conn er which is

butted t.h
ol aced ount boen RibereEentiah 3 O Fralent rhiEn tBR, AoV

possi bl e describdprd ianerr ﬂecerlmnma\ml @htadnbeém&héesemﬁeﬁmmmodyace bar
connect i ngj ATeigr &£f Phe GO qﬁq{?t ba%st Ngnd 1,{ q)%rgaggpg&ﬁ c?ré%%‘ii: such

that two of circunferenti acent me are romeach
ot her in YT dRgtRR ]3%“@?1?‘%?‘? irgctign OéEXFB?l W@l%*éhﬂ‘ﬂuqond‘llt are

connected together with their end faces being abutted against

each other with a fixing bar connecting member which is placed
over both fixing bars.

Also, in the present invention, it is possible to adopt
a structure in which the above described inner face bar
connecting members for connecting the inner face bars are
arranged such that two of circumferentially adjacent members
are displaced from each other in the lengthwise direction of
the existing conduit.

[0032]

Moreover, in the present invention, it is possible to
adopt a structure in which the above described fixing bar
connecting members for connecting the fixing bars adjoining to
each other in the lengthwise direction of the existing conduit
are arranged such that two of the circumferentially adjacent
members are displaced from each other in the lengthwise
direction of the existing conduit.

Furthermore, in the present invention, it is possible to
adopt a structure in which the above described inner face bar
connecting members and the fixing bar connecting members are
displaced from each other.

Furthermore, in the present invention, it is possible to
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[ 0032] Moreover, in the present invention, it is possible to adopt a
structure in which the above described fixing bar connecting menbers for
connecting the fixing bars adjoining to each other in the |engthw se
direction of the existing conduit are arranged such that twl8APRhe2004
circunferentially adjacent nenbers are displaced fromeach other in the

| engt hwi se direction of the existing conduit. Furthernore, in the present
i nventi on, |s possi bl e to adopt a structure in which the above

descri be ﬂﬁq¥e d r. connectlng
menber s gar d| s tgﬁ# F om eaq%{ éﬁﬁ ﬁgrgrfac)é&;&e dﬁ Fﬁgbga

i nvent i orfage ha:,rq)omci,{me £ Jox 15y d&wmdjmﬁmqadnpteaaﬂstq‘uhﬂmnm |1J’na/\/n| ch
end faces) &gt b&ﬁqT ﬂg_ef_{ g/ bar s

adj oi ni ng to ac I n t[t] engt ?M se dlér%fc% on_a eﬂlnter}%at ed

t oget her by bor?d%]ﬁd“eqﬂt?rrt%ellﬁﬁ%e RYPEH giweakion,y éktinprafenable
prefer ab|t§b adoprdapit Pustuts tiw ahuahvm's@uainsgeﬂbtamamtfé | i3t drfpdgilger posed

bet ween bov des ribed fixjn .and the i ace bar. 0033] The
present APttt iR e it L Rhe LABRF phASE RO by
configurlmg):{aﬂ]e |nner face bars to be conti nuous over the whole repairing

ength of the GHob B8RPt PLOUAUYOL PLORARSLy RSl e | e

face bars are at he re|n orcing pro
exi st i ng RYiAsa notdpeoadignylisg the dmmerubatarbdr todse sontdinmoulsut by

di vi di ng ovidie W8NS PECr 834 2 Ll OLenFLi BET EHObxBBELAG! BohligiLengt hwi se

direction of the _existing cond connecting them together with
their en®HEYIQUSIYPEOROEGr n‘g'fleéﬁéﬂ Qﬁqa]ét,nner[ §63%) bargage atita
enbodi nerio ahet heipfesenngi buapt ppovidaed indRie fuee eb:elfsﬂﬁlgdbbhaﬁdtl nto a
oL urel | koo THREL 28,800, LaSEr oollogs JRIRTLS U PR L et
menber s Wwinechnner of afi s pasedisparmpihgrelétytob padjitac éntthee deagthwtibes
raising gjrection of the existing conduit and firmly connecting them
together with their end faces abutted against each other.
[0034]

That is, in one embodiment of the present invention, an
inner face bar is divided into a plurality of members and end
faces of these members are abutted to each other to connect them
together by means of inner face bar connecting members which
are disposed spanning over two adjacent members, thus raising
the connection strength. 1In this configuration, the connected
portion will not be deformed during the injection of a curable
infilling or due to external (water) pressure or internal
(water) pressure, and thus a reinforcing effect comparative to
that of a single long member is achieved. Thus, it is made
possible to use standard size members for the inner face bar,
thereby solving the problems in manufacturing ‘and
transportation caused by longer members, and the ease of
handling is also improved thus improving the workability in the
field.

[0035]

Similarly, a fixing bar is also divided into a plurality
of members and end faces of these members are abutted against
each other and connected together with fixing bar connecting
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the connection strength. In this configuration, the connected portion wll
not be deforned during the injection of a curable infilling or due to
external (water) pressure or internal (water) pressure, and th

reinforcing effect conparative to that of a single |ong rrerrgﬁrN?BlL 2004
achieved. Thus, it is made possible to use standard size nenbers for the
I nner face bar, thereby solving the problens in manufacturing and
transportation caused by | onger nenbers, and the ease of handl i ng is al so

I mproved r.ovi.ng. fhe, wor kabi inthe . .field 035 arly, a
13 g Ao R et HTRARR oy | fov S3deme ntmRer G TRAES b
t hese nenmbEnSigueataben pedvagas rereipfiohc bhdef facd compeecd teiir¢ bgethar with

fixing bafe CANNERAD $9.00o L 2QhdeUBRY Srthieilh apPolSRESSH GYET L oW
adj acent menbers I'S con guratlon provi des forcing effe
conpar at iR RgHEringang @wmxfﬁa@m pardesauidesbabpiig ante pEddieens with

manuf act Wdnd tad, t?ﬁ@@ﬂ@éé aén@@a% @f%ﬁddq%gabﬁ&%eﬁg}dmﬁfo&mg thme tinme,
provi des the ease, 0 I n her eby i nmproving t workabi ity in the

field AMPTkapLihdn dhs Jﬁe‘rﬂ of the present | nvent ion, the positions

at \r,:h! ch th? |m%r facendictier @f@oﬁlgmmt@ﬂ urée ph:lesehgn?wémmdﬁf et | on .

with inner ce bar neGt i nenbers. are i spl.ace Gu entially

adj acent poc?‘? 5 PPatt r}HEC% t%é&q%g f;%:sq tqad:r"i:'s B Franegt %t?ar s are

not cont ilemishwise dheectionnfiditennnal ﬁaqeeharmnnﬁmt&rmf menlseasn aaev ant age

Lhat vhenydfaRds P&ﬁdeifgume@eﬁeszaffge%da%gh%ncfH hoo | BRE thace bars
engt hwi s ire

due to a tension on t e reparrin nmat er rn t ction
caused byFormsctdnmpreitinne Rt kBnerhgacehara aremat goakisssusnuous! y

in the ciiif WHeEHduMEHRGEHION i raRd iIdifr efrfie biessdr ahl adhﬂafmtlak;teng wil |
be resistant t factures Al so, in another enbodi
posi {1 ond HRE RAPBHA GAP S BATRGAT A on S UL gorIOReo drit fies
di recti orfamiet lbars due to a tension on the repairing material in the
lengthwise direction caused by, for example, an earthquake, the
gap will not grow continuously in the circumferential direction
and therefore the curable infilling will be resistant to
factures.
[0036]

Also, in another embodiment, the positions at which the
fixing bars are connected in the lengthwise direction with
fixing members connecting member are displaced in the
lengthwise direction for circumferentially adjacent pairs so
that even when a gap is produced in a connected portion due to
a tension applied on the repairing material in the lengthwise
direction. This configuration provides an advantage that the
curable infilling is insusceptible to cracks since the gap will
not grow continuously in the circumferential direction.

Furthermore, in another embodiment, the inner face bar
connecting members and the fixing bar connecting members are
displaced from each other in the lengthwise direction so that
either one of the connecting members exists circumferentially
over the whole length of the conduit. This configuration makes
it possible to enhance the effects of the present invention and
prevent the curable infilling from flowing out onto the surface
of the inner face bar during the injection of the curable
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fixing nmenbers connecting nenber are displaced in the I|engthw se direction
for circunferentially adjacent pairs so that even when a gap is produced
in a connected portion due to a tension applied on the repairing materi al
in the lengthwise direction. This configuration provides anoﬁd\lgﬂtlaw‘i hat
the curable infilling is insusceptible to cracks since the gap will not
grow continuously in the circunferential direction. Furthernore, in another
enbodi ment, the inner face bar connecting nenbers and the fixing bar
connect i ngnFRIDERG. a8l sl SHtasednk eBpaacingt Hstel 1aiNes | £OEMEN Sh:
direction,so that _either one of_ the connecting nenbers exists

ci r cuntf er tAtRAFFIPLY S PERYEREFRe| ¢ g “Hg‘?c@ﬁﬂ’ﬂﬁ theThpgideAndur ati on
makes i toposbddlod the @xiandaqg denehiiediDwing betdasent dMyRBLi me@ANd

pr event tpg S le infilling fromflow ng out onto the surface of the
i nner face b ufing the injection of the curable 17 08 APRI L 2004
infillingl0038b, after the repairing material is formed, it is possible to

prevent the fl yh o4&y firo l. NS 0 i i.sf1ng
conduit flow n;g#llf}:rﬁ 0 or Igégft l(li)lf g}tlﬁgﬁ?%nrgﬁer%%g%tb’agh%[ 8@3% lﬁ—gu(?? ﬁgérrsr‘?tor e, in
anot her b RERRg PABS| nakr thacénpars fagadbArRi ey Wdxdngobanse anmer face
bars or féonfilybees sach tHANbhOH S-S 1 hRA L APER RYddLOF 444Nt end

faces of adj,acent nbers, are, abutted agai nst each other i s 1'ntegrated by
bondi ng, M§RhELS KR UL 2RI BShEa P ek &8 Hthearatied byangimsi on
ensures tiwr wadamptlieghti€hsanratilcamnings oirv ey 1aht L herigh regifadur@ildnons  of

the inner Lo.fixi bars, thus further hanci ng t he, above
descri bed %%%jgh%A@é%/e%; 1?’?#8%%85 ?Hé %02%%?{?1‘61{1]&%? i dte E&qk%gﬁe%he
fixing |RArtEmng aé thehénnendadsabars tands' opof ik bhe biagsf,othus fmattdvetri ght

struct ur g3y thife IdbYe TRER DY@ RE fig sl Xi ng bar. And particularly
by adopting, at _t'he sane tine, a configuration in which the positions of

the inner face®&C RHAMEETPRF iMgnd&es LRI R F3 L brEWesn Blomfderingg
nenber s @ar dndpthe dthrierofmeadbar ptiteis oddiileaohromiel wareethahewi |1 be

fitted i Q;tt(}u%%ﬂé ib)éitQ:%en the inner face bar and the fixing bar. And
particularly by adopting, at the same time, a configuration in
which the positions of the inner face bar connecting members
and the fixing bar connecting members are displaced from each
other so that each inner face bar will be fitted into each fixing
bar via a continuous sealing material at the connected portion
of the inner face bar, it is made possible to secure a watertight
structure at the connected portions of the inner face bars.
[0038]

The grouting structure at an end part of the conduit
repairing material of the present invention provides an end
structure of the repairing material for injecting a grouting
material into the gap formed between the inner surface of the
existing conduit and the repairing material laid inside the
conduit, characterized in that both ends of a tubular member
made of a permeable material are fixed by pressure with a
corresponding hollow diametrically-expansible member

| respectively to the inner surface of the longitudinal end part
of the repairing material and the inner surface of the existing
conduit at a position a predetermined distance outwardly away
from the foregoing end part in the lengthwise direction, and
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bar via a continuous sealing material at the connected portion of the
I nner face bar, it is made possible to secure a watertight structure at
t he connected portions of the inner face bars. [0038] The groutin
structure at an end part of the conduit repairing material Bﬂﬂmﬁ-&@%‘bnt
I nvention provides an end structure of the repairing material for
injecting a grouting material into the gap fornmed between the inner
surface of the existing conduit and the repairing material laid inside the
condui t, 1:c}tll1|&§£act eri,zed.in that, both ends of a tubul ar. nenber , nade of a

e

per neabl &0 APISFELPMRREHING fOLsHFBUTAPH BAt It a e dSoRBP FiHdEd 1 How

di aret ri cal hgaexpadsiphlre e repaptcingehytépiabeorniar the fagmref the

| ongi t udi d rt f the repairing material and the inner surface of

t he exi stcli]%CP&%cgﬁwb%fa% "b%%l? Iip‘on a predeterm ned di stance outwardly away
fromthe F&#3Ebi ng end part in the lengthw se direction, and 18 08 APRIL
2004 that an iny | QRENNG; r Ut ing saterd ' VI | a near
end part of the%{rag{)ﬂaefﬁ n m?glrriﬁn%lr&#'nlt elr%&g/éeﬂrgebzlg?i e(?qfo tulr?iar

menber . [TVOIVILYLEE ERVIpEe ankol hemasdd iant nembekfisr dpserted sidera

Et : ﬁct u (r]I q)éﬁwét@n qitbtgl Iaﬂhbowr mrjﬁsé Iﬂmlda%mtéf prtaﬁgabadilglﬂﬂ]g@{oﬁh@&t ween

oth ends o e .tubyl ar er, provided, in the other. end of the above
descr | be b rihe ARAtS (Go GBI < BN, MR i Ane 1B S condui
or the repaifidowy ofathei exisbing bednddeit ot thendspairihe matey arl merxber and
each hol | ' i cal | y.- expansi bl r 0]..The present .i nvention
S addresb%éi%ve%gcfggéﬁév%ngr% izr)(]?e%?]leed %%éemgbggéovﬁncﬂ]n%g%ﬁs roég'f)ffre I n
whi ch t haliamétgica iy tanpangriblgamemparsd bet ween the exi sting conduit and
the repaiffggyh; material are sealed by fixing both ends of the tubular
menber mnade of a perneable material by gressure onto the inner surface of

the existing cABFUPFeSRRt dRyention 1§ s§ed He aghd eygran igtepded
repai ri ngpurpiodd By priovdiddad ok tytiture Ipwhith theshadloF the tubular

gap formed between the existing conduit and the repairing
material are sealed by fixing both ends of the tubular member
made of a permeable material by pressure onto the inner surface
of the existing conduit and the inner surface of the end part
of the repairing material, instead of sealing up with a curable
material such as mortar.

Thus, in the present invention, both ends of a tubular
member made of a permeable material such as sailcloth made of
textile such as woven fabric are fixed by pressure by means of
a hollow diametrically-expansible member respectively onto the
inner surface of the longitudinal end part of the repairing
material and the inner surface of the existing conduit at a
certain distance away from the foregoing end part outwardly in
the lengthwise direction so that the tubular gap formed between
the existing conduit and the repairing material is sealed up
and a groutingmaterial is injected through an injection opening
provided in the inner surface of the repairing material near
the sealed portion, or in the tubular member.

[0041]

Accordingly, there will be no need for waiting until the
curing is completed as in the case in which a curable material
such as mortar is used for the sealing, and it is possible to
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material such as nortar. Thus, in the present invention, both ends of a
tubul ar nmenber nmade of a perneable material such as sailcloth made of
textile such as woven fabric are fixed by pressure by neans of a holl ow

di ametrical | y- expansi bl e menber respectively onto the inner 08 ARREc2@4 t he
| ongi tudi nal end part of the repairing material and the inner surface of
the existing conduit at a certain distance away fromthe foregoi ng end
part outwardly in the lengthw se direction so that the tubular gap forned

petveen dOE-EXLAL NG A 8R0chle JrRRRY IndBELIAR! igntea A4 1P  and
a grouting material i _|an§cte t hrou an 1mectron opening provided in
t he i nneraERk¥iRe® ssfaliing byparanaEidhs itabulag memhersand e mngumsh, or in

the t ubul afapReria@ial in@CditndGE Wi Mphy febhetehPpitile BBnRYLIBRE SPre@i ting
until the, curing.is conpleted as .inh the case 1n which a curable materi al

such as el SUETRe&Iof orhe IR isddNiongOnaR4ti §UGh a5 58PPRLEBERGE ®F APRIL -
2004 st argurrind ngpedd oOn of the grouting material right after applying

seal ing by neans of .the tubul ar er.and to_ensur tabl e .seal.in

i thout bei ng. MRPEAUET oY IRECHTIY | HHELEY SRER PRflePTs hieadirr e
exi st i ng mmieer by quidssasrd he tthe sihpareswffacamof nhenaxist ihgroemderit by
securely fixin ach .0f 1 he migper pressure t | nner
surfacesé(c)r* thgh%xi s{flgﬁglg%ﬁgui trﬁyg%df%]he repai ler%g rrg?eriagl %ﬁl{}?g} of a

hol | ow d@ligmatyical yesnansihle member, it is alse mule puessile o  rai se
the i nj eGidiye PERES UG eitibpulpl&akase QhitAbAY! Ik ebf algrldutangh the
sealing even in a P‘I 8h hn{ectlorl_pressure, and,tgerebg/ reduce the tine
needed f SIPAYSIEptPLPPgR. theFLAL DG EBFRLD AhBilgR IS I RS S foer made
of a per rmaabltheralyemeaiuces thee timebevedded Teal ithe wpkeatiionpossible to

di schargetotdlrzchugh the seal ed portion excessive water and water incom ng
fromthe "out'si'de during the injection of the grouting material and prevent
the formation derecxedi-nghaiuse Fhus tubglar member made of a permeable

material as the member for sealing makes it possible to
discharge through the sealed portion excessive water and water
incoming from the outside during the injection of the grouting
material and prevent the formation of standing air. Thus the
guality of the grouting material after injection is improved.

In the present invention, by placing a hollow resilient
member on the outer periphery or inner periphery of each end
of the tubular member instead of simply fixing by pressure each
end of the tubular member onto the inner surface of the existing
conduit and the inner surface of the repairing material, it is
made possible to easily ensure the sealing at the portions of
the tubular members fixed by pressure since the resilient member
deforms conforming with the inner surfaces of the existing
conduit and the repairing material even when there are
concavities and convexities thereon. Thus, improvement of
workability and upgrading of the injection pressure of the
grouting material can be achieved.

[0043]

Moreover, in another embodiment, it is possible to
construct a structure in which, on one end of the repairing
material, a grouting structure of the present invention
described above is provided, and on the other end, another
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quality of the grouting material after injection is inproved. In the
present invention, by placing a hollow resilient nmenber on the outer

peri phery or inner periphery of each end of the tubular nmenber instead of
sinply fixing by pressure each end of the tubular nenber on08§ ARRBIL 2004
surface of the existing conduit and the inner surface of the repairing
material, it is mnade possible to easily ensure the sealing at the portions
of the tubular menbers fixed by pressure since the resilient nmenber

Fepal 11 ngt MRCETHER shtidatEn e PROYPLISEE et MRSty on i idaa " 1"
thereon. ifhushichpeavierand af thertabildr ymestsenpgrdeliol ofpdrimedblject i on

h
oressur @ e dfen QoPLiDg WP gek g8 ds ARNLANEE oL SMPERY 1T
one end dfaxtheo¥ érpis@ ryeppinenematierialgrang ithe smnmt W ffce o hihesent
i nvent i oney ﬂ?tsfr{gi P:%ﬂd%lﬂvé‘ft'épl?[eﬁ!é't@%ﬁlméﬁddﬁ\:éxﬁt% rt&@ﬁefﬁaﬂtﬁer 20 08

APRI L 2004 structure sinmlar to the above descri ucture IS _provided
in whi ch ¥®h ehBngthvheet ubdigrchdrBer M¥de diS® peﬁ?ﬁeabrﬂe haldavwal s

fixed by ﬂm&a@péﬂtﬁmﬂmre fkbas & e ddﬁv%flqr p@histﬁtﬂd&d@al ring
ur f.ace..of .the exi stl uit .at ter m ned

t | dt
et anae TSP (i S, € pudctian ko anaide vty s e 0 ESia | ow
di anmet ri dangthespdis ixhpea:réa@gn:ou&apgaﬁatmt:wl Ehdsva&iammtlrwdednﬂmm it
possi bl © 8 IRENAURE EXEro AR "ERET rhink DEoNNBLCotLERILY g xL il ect e
t ru Si de,

grouting materi dl and wa rom ou prevent the
f or mat i orfWistAMHdEHy dproviag shesaualiby| 9w (ﬂﬁ%#ﬂ%ﬂtﬁlwﬂt&} of the

grouti ng gl iidljecilsy. i nj ection. [0044] Moreover, in the seal up
structure o t he above described end, by placing a hollow resilient member

on the thOé} 4p]erl phery or the inner periphery of each end of the tubular
menber, it isMordeveessiblthd seahsig gtiraptave diheheesthong dekciribeporti on

end, by placing a hollow resilient member on the outer periphery
or the inner periphery of each end of the tubular member, it
is made possible to easily improve the sealing of the portion
fixed by pressure, in which the tubular member is fixed by
pressure onto the inner surface of the existing conduit and the
inner surface of the repairing material by use of a hollow
diametrically-expansible member, thus achieving the
improvement of workability and further upgrading of the
injection pressure of the grouting material.

[BRIEF DESCRIPTION OF THE DRAWINGS]

FIG. 1 is a cross sectional view to show a state in which
a reinforcing body is assembled inside an existing conduit; the
figure explains the installation process of an embodiment of
the present invention. .

. FIG. 2 is a longitudinal sectional view to show the state

of FIG. 1. '

FIG. 3 is a schematic diagram to explain how to cope with
a case in which there is a bend in the existing conduit P.

FIG. 4 is a schematic diagram to explain how to cope with
a case in which there is a step in the existing conduit P.

FIG. 5 is a cross sectional view to show a state in which
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fixed by pressure, in which the tubular nenber is fixed by pressure onto
the inner surface of the existing conduit and the inner surface of the
repairing material by use of a hollow dianetrically-expansible nenber

thus achieving the inprovement of workability and further uBARRKG2QA4 ¢ he
I njection pressure of the grouting material. [BRI EF DESCRI PTI ON OF THE
DRAWNGS] FIG 1 is a cross sectional viewto show a state in which a

rei nforcing body is assenbled inside an existing conduit; the figure
explains the installation process of an enbodi nent of the present

invention. FI.G, 2 is a |ongitudinal sectional viewto showthe state of
FIG 1. FI&iixing haghbsathtadieskakhe iagidsiof tbe reinbpecing body case

in which theeRel 5 qulesgpl 81 A4 ¢ heXi 5 £ M0 LB proBess FfGan ubdddmeglitenat i
ain how to cope with a case in which there is a step in the

di agram tf%ﬁ)éﬁ{ .
exi sting § BEeseftcInygnLion.y oss sectional view to show a state in

whi cp 21 08 Qpﬁmcﬁ.om%a §i¢q‘r@@s tﬁﬁ&df&]ﬁﬁﬂi@ﬁh@@ fxlofiiﬂﬁlé NsaEle %fsefﬁhe
rei nforcing body .1:.the figure explains the installation process of an
enbodi mantﬂl ST P o iment; ﬁﬁ}ﬁ ipg:r?sqﬁl inyendign., oss sectional view of a

fixing bar 2 us@iG. i b acabodsneett idndheieweserghdwndestade.irwhich is a
Cross sectj i a ' {ch. . .an, innpner. face r. 3.1s -
attached t-dép EBL ﬂke]eh%%déeg_g? h’?\#g ?‘2%#@?@&#\3%%&&?%{‘,6 ?ﬁgtl?“? &ﬁé‘l%g’fﬁllgﬁns t he
i nst al | at ikslprioc cehe of igure cekpltia st the ihstpalbabioni pvenessnofFaG 8 is
a | ongi t Uil FRGI Rl PHdsRntN ARt ighate of FIG 7. FIG 9is a

cross sectional view of an inner face bar 3 used in an enbodi ment of the
present inventi 8¢ -FF @8 20lergindinak gegtienailopkevw Foeshey Wpdtatstate in
which a sed iFIgGE.material 5 is interposed between the inner face material 3

and the fixing %E.ZSi s & cefwg)sosdisré%%tio%falt g:eiegr &F ea?rtl ir{nné/rer%taic%n bar 3
used in an embodiment of the present invention.

FIG. 10 is an enlarged sectional view to show a state in
which a sealing material 5 is interposed between the inner face
material 3 and the fixing bar 2 in an embodiment of the present
invention.

FIG. 11 is a cross sectional view to show a state in which
a curable infilling 4 is being injected between the inner face
bar 3 and the inner surface of the existing conduit P; the figure
-explains the installation process of an embodiment of the
present invention.

FIG. 12 is a cross sectional view to show a state in which

a space-infilling é is attached to the reinforcing body- 1 to prevent
floating-up thereof; the figure explains an embodiment of the
present invention.

FIG. 13 shows a cross sectional view (A) and a enlarged
view thereof (B) of an example in which the inner face bar 3
of the present invention is directly fitted into the reinforcing
body 1.

"FIG. 14 is a cross sectional view to show a case in which
the present invention is applied to a horseshoe-shape conduit.

FIG. 15 is a schematic longitudinal sectional view to show
another embodiment of the inner face bar of the present
invention in which a tubular inner face bar 3' is utilized.

FIG. 16 is a schematic longitudinal sectional view to show
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FIG 11 is a cross sectional viewto show a state in which a curable
infilling 4 is being injected between the inner face bar 3 and the inner
surface of the existing conduit P; the figure explains the installation
process of an enbodi nent of the present invention. FIG 12 08 APBHo2804
sectional view to show a state in which a space-infilling 6 is attached to
the reinforcing body 1 to prevent floating-up thereof; the figure explains
an enbodi mrent of the present invention. FIG 13 shows a cross sectional

view (A) aﬂﬂm amw@@cémbddamdﬂtewothéainmér AMhRX AR 8f PhahphiEdkddre | nner

face bar of t he .pr se nt.i on directly.fitted jnto the
rei nforcfhlé ‘E)Bﬁ?/nfp eélngfaﬁls%' E?Fc?n';?'s\‘i’oé‘\ﬁgtwg‘?ﬁ\ﬁ%l%e in

which thehapesent i nvent [ on | s applied to a horseshoe shape condU| t. FIG

15is a schemat lqeg%%%db%sen%&ééfm Ionvvl&g) Oé’ha n?f}%ﬁ[eaﬁeqﬂ‘b i ment of

t he i nner face I‘nven r face
bar 3' isefita IQOZB@XltE?I @prlﬁlkan ot Hematinmemwfgiceubiamal weed i iomalhesi ew to

show 22 0,08 {nddPdisti || another enbodi ment of the inner face bar of
the present invention . in which a wide inner, face bar 3 is wound into a

spiral shape. %G 187 1Fsa L9088 Saekamalvigwe kot shewoan Hwammke ofanpl e

of a convehe tpyrésnt | Miventfort hie lvmlﬁfh feaGit@iced Biged iy ent

i nventi on. Fl%r ; % a crosos ectional view tg show an le tlhﬂlleﬁ(r)(::f@is t he

present invent |FOIIJ‘$£3 1 2wiiEc R ﬁegﬁrlfjaég BAPW7LP Shew | g Apte é%:p orfy the 5

sect i onalcwriavile anideMgsiat:imjmftmch, tthereurlndlex fistfiing cogdustimjiect ed,

wh th I th
ere %&gilfdﬁéw dﬁ’éftf%éf LP ﬁﬂﬁﬁ% ?M?h é’x?t%éﬁw?aée R 13128, gtool?pg | Se

| engt hwi se rectlo and al'ring ek
secti onedsy the %*Pﬁrch@lﬁlcaﬁn@hq:mpawmg atgéetunﬁais \ﬂeew:tcuiesh byn A-A

line in K C&exitgicalFlpﬁiar?el Is an enlarged view of part B of FIG 20. FIG

22|sa er specgtive wto show a_state in which
P P %‘tIG. fs a sectgonal vjz.iew taken in A-~A line in FIG. 19.

FIG. 21 is an enlarged view of part B of FIG. 20.

FIG. 22 is a perspective view to show a state in which
a fixing bar connecting member 40 is attached to one end of the
fixing bar 2 used in an embodiment of the present invention.

FIG. 23 is perspective view to show a state in which an
inner face bar connecting member 50 is attached to one end of
the inner face bar 3 used in an embodiment of the present
invention.

FIG. 24 is a sectional view sectioned by a plane
perpendicular to the lengthwise direction of the existing
conduit P to show a state of an embodiment of the present
invention in which fixing bar 2 is fitted into each concavity
for fixing 110 inside the reinforcing body 1 after the
reinforcing body 1 is assembled.

FIG. 25 is an enlarged view of part A of FIG. 24.

FIG. 26 is a sectional view to show a configuration near
the end part of the repairing material of an embodiment of the
present invention.

FIG. 27 is an enlarged view of FIG. 26.

FIG. 28 is a view from arrow A in FIG. 26 in which the
hollow diametrically-expansible member 400a is not shown.

FIG. 29 is a schematic view to show the overall
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a fixing bar connecting nenber 40 is attached to one end of the fixing bar
2 used in an enbodi nent of the present invention. FIG 23 is perspective
view to show a state in which an inner face bar connecting nenber 50 is
attached to one end of the inner face bar 3 used in an embo@8rARRILL2Z0QAe
present invention. FIG 24 is a sectional view sectioned by a plane
perpendi cular to the I engthwi se direction of the existing conduit P to
show a state of an enbodi nent of the present invention in which fixing bar
2 is fitted jfnto each conggvi t)¥i for fixing 110 inside the reinforcing body

1 after tTRPEFEIRELIQR of BBECHLILIng SoRIMdd P And repaisingg water il vi ew
of part Al®f tid ¢hi@H.an Embodifient Gf Thet ppOSENY i BWdE iTIPWsaasPIiedur at i on
near the end pf%é f0 tge ree‘t)a)ti.ringagitI miter{al of an_enhodi magt of the
present invention: PUG-S A SO XAGEGEO i SHPYhA fPREL9BIakfen neaY 5 4

vi ew frortike reavd pdnt RIfGth26 repaifricg nhterhal | ofv ancinker | axtbddimeepansi bl e
nmenber 4 | L%k?t‘."’”; 9 is a schematic view to show the overal l
23 08 AP%?% ézlg%}?%:%n [ gur%‘{%:rgﬁi% ’ the existing conduit P and repairing
material 100 tFIGvhiddh ignseabéanadnviev taesheesemonhignatoion negpl i ed.

FIG 30 ighe sfaliidl ¥EeWndO &0 Rifs®Nhagerabhonbnegtilihefagifart of
the repairing. materi a%/%anot her enbodi.nent of the present 1nvention.
FIG 31 i MeTHal O | R &I LSRG M -ati on near the end part of the

repairing material of still another enbodinment of the present invention.

pr of er od B RIS AT T U T MERATR T “he Gescribed i n detai
bel ow, buUt0Q4%e] present invention will not be linmted by these draw ngs.
First, a worki aeeeidironeBNing WrAlifyd OprB¢ERRAPERBS: Blent s ¥ TRY ST DY 8
sui t abl e nmet hod dependi’hg on_t he anount

present invention will be described in detail below, but the

present invention will not be limited by these drawings.

First, aworking environment suitable for human operation

is prepared by a suitable method depending on the amount of

sewage of the sewer pipe to be repaired. For example, sewage

is held back by providing a plug in the upstream of the conduit

to be repaired.

[0046] |

Next, a plurality of ring-like reinforcing members 11 and

a plurality of connecting members 12 for integrally connecting .

the reinforcing members spaced at a constant interval in the

longitudinal direction of the existing conduit P are carried

into the existing conduit P through a manhole (M1 and M2 in FIG.

29) and etc., to assemble them into a hollow skeleton-like

reinforcing body 1 as shown by a sectional view of the existing

conduit taken along the radial direction of the existing conduit

(hereinafter a sectional view in this direction is referred to

as a cross sectional view) in FIG. 1 and a sectional view of

the same conduit taken in the longitudinal direction

(hereinafter a sectional view in this direction is referred to

as a longitudinal sectional view ) in FIG. 2. In this case,

the ring-like reinforcing members 11 and the connecting members

12 may be assembled on the grbund into a size capable of being

carried into the existing conduit P. This reinforcing body 1
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sewage of the sewer pipe to be repaired. For exanple, sewage is held back
by providing a plug in the upstreamof the conduit to be repaired. [0046]
Next, a plurality of ring-like reinforcing nmenbers 11 and a gluralit of
connecting nmenbers 12 for integrally connecting the reinfor@8df

spaced at a constant interval in the |longitudinal direction of the
existing conduit P are carried into the existing conduit P through a
manhole (M and M2 in FIG 29) and etc., to assenble theminto a hol | ow
skel eton-like reinforcing body 1 as shown by a sectional view of the

existin | long the radial djirectjon of the existing conduit
(her ei ngf t gg%%%c‘%‘?%%ﬁl &Q/‘-T‘%‘gv ?ﬁg‘?ﬂ&%nﬂi FBb?FBﬂt:f-%l]‘%f%W’éﬂ the agnar Cross
sectional \AwWadenoEitBe dxbsding conduitn®| andevher thbhe sty t aken
in the | ong [ ' i | pafter a,sectional viewin this
direction ?shggfd;?%ggﬁ:t[%ftcgg Qg ﬁ(%c%lf?% °n thlégi‘tlf”&ﬁe'ﬂ:@%c)“q% #hepe2. |In
this case, °% kBerrainforeingbodyr i hy aunhignmetiltarisk ciecadaraect Ahgo penber s
12 may be r ' ' l.e ,of bei.n cagrried
o T he enrer BLES dhobepid the BelndoretfiatBN 1° 5 s8R kRARFEIHtA “has
an outer sWEp&ldUhEAyi smaldsst shanathg inoey dhaneberrof sthéseristindie

exi sting ceoddiuitPp cuith M@ denex Shd Rk GG & L ross
section asovvi i)h tdhi S case, tkﬁig]outer shapel o?l%{%%nr%?ﬁﬁﬂﬁcﬁhggg%%ypkﬁ i's
confi gured®oP58%'rcular. Also, the outer diameter of the reinforcing

body 1 is §6Af7Tdured to be slightly smaller than the inner dianeter of the

exi sting condui C | deriing that:the. existi conduit may, have steps

or bends. [00471‘hfﬁe ]?:Pl%df{l é; rlte":flrﬂ%cflécflrfbg nﬂ\%‘g’grlllgs,l?n this this

enbodi ment SMpeAiBENby fexeed b @ademid g thireesapoeate ddgments |1a,and 11c
by means oli1BomHiRE 118Gy REARE D cbﬂnbei:ﬁngfng%n{eﬂég? fﬁg i%%%ggifg_}ai— gxlends as

a whol e substantjally along the inner_ su t P
The réinf o?ﬁf’ﬁﬁ-hﬁﬂ%e‘?x‘i‘ing? SPheticviple sikptantialily akang e inger
exanpl e, steefacamlf the existing conduit P. The reinforcing member 11
is mz_:tde of a high rigidity material, for example, steel, and
may be surface treated to enhance its dﬁrability. Also, the
arcuate segments 1la, 11b, 1lc¢ may be connected together by
placing the ends of them overlapped without us ing the connecting
members 11d.
[0048]

In the inner periphery of each ring-like reinforecing
member 11, there are provided a plurality of concavities for
fixing 110 evenly spaced in the circumferential direction into
which a fixing bar 2 to be described later is fitted. Also in
the outer surface of each ring-like reinforcing member 11, there
are provided concavities and convexities 111, which are
distributed continuously and uniformly in the circumferential
direction, to facilitate the flow of uncured curable infilling,
which is to be described later, in the lengthwise direction of
the existing conduit when injecting the curable infilling.
Each concavity for fixing 110 is configured to be wide at
Substantially central part in the depth direction, and narrower
at 1its opening part. Moreover, each of the ring-like
reinforcing member 11 is formed with through holes 112, each
of which passes through in the lengthwise direction and isg
equally spaced in the circumferential direction.
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may be surface treated to enhance its durability. Also, the arcuate
segnents 1la, 11b, 11c may be connected together by placing the ends of

t hem over | apped w t hout using the connecting nenbers [id. [0048] In the

i nner periphery of each ring-like reinforcing member 11, th@3ARRW 2004
provided a plurality of concavities for fixing 110 evenly spaced in the
circunferential direction into which a fixing bar 2 to be described |ater
is fitted. Also in the outer surface of each ring-like reinforcing nmenber
11, there re provided concavities and convexities 111, which are
dlstrlbut@%&g%htlnuously and uniformy in the circunferential direction,

to facilitate tige fdmmeﬁtwwmazurlablcmmpﬁﬂdésl ng:, pipd Glenbsert A e
descri bed | at.er se direction,.o Xxi sti.n on.dU| t when

in.the lLen tR:WI
e et P T as L BisBEg el Bletietfe 3 [SELE Be” inpl T iRE, Mt
confi gur etemleele ad Hheceatt isulth&aﬂlbngb.tydmaairdir@ation namdhacdasptats a

direction,, aiid nal QYRr 1 3 w’ﬁtﬁlﬂBiE' EH-845 -?ﬁ/‘}%cﬁé’l‘ée r}_ld%acarhcp

ring-1ike reln‘forcm nmenbe forrre ol'es each of

whi ch pask#® tphb@lﬁﬁrewect ha thadgqadsd sbrepdect Tiom badd 18b Jeﬁ]ua!lsle}rt@]%ced in
the circuygies e&‘tpﬁbedméﬁﬁétOmazégsgéséﬁRbbt\%@% b@%é%]en{h%‘:ﬁ@mlﬁ% ng

menber 12 conprises E pe nenb di Sposed between a pair of

ring- | i kRS NR Jrenbersel L %%ﬁlac’éhttl'ﬁaﬁ Pﬁétponbh?dﬁﬁﬁlt%’%ﬂ%n and
acts as aactpaery ofathel bolhiswilnsaraleai tllmteadsmﬂo@@h hhenelsl1arRdE a nut

rorber 15T g htea g mehERE 11 Fefele tVRIY S AU HHe a0l 3 i
in that skt dés shrewed on Baghdendh ofetbé lnkt ¢ chrnbottand intsgrace i nto a
through hol&, %é’flﬂ{e r féﬂ‘&r?]ge d;[?ﬁ%f ”ﬁl ”E@ﬁr edkh GURRGL] Vg‘ , and

then a nut 12c 1S screwed on eac olt to connect and 1 ntegrate

each ri ndMmher P&ithixaugmBokervlelr? of WGE KiBgch ikeneg infiorcing mepbest
through hal &8 rdde daryee thaw thiekgutibéniod €hebomi¥erb idséstemdatbar ger

than the t%unbgéngfec££]§gb(l%llet 12b H‘nsert%d él?éroefore there remain a
plurality of through holes 112 unused on each ring-like
reinforcing member 11 after the assembly of the reinforcing body
1.

{00507

When there is a bend in the existing conduit P, it is
possible to cope with the situation by differentiating the
lengths of the pipe members 12a located in the bend as shown
in FIG. 3 to connect adjacent ring-like reinforcing members 11
in a reverse V-shape as indicated by A in the figure. Also when
there is a step in the existing conduit P, it is possible to
cope the situation, as exemplified in FIG. 4, by differentiating
the lengths of the pipe members 12a in a similar fashion as
described above to provide a connected portion in which the
adjacent ring-like reinforcing members 11 are connected in a
V-shape part as indicated by A in the figure and another
connected portion of a reverse V-shape as indicated by B in the
figure.
[0051]

Next, as shown in FIG. 5, a plurality of fixing bars 2
are attached in parallel with each other to the inside of the

hollow skeleton-like reinforcing body 1 along the lengthwise
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the connecting menbers 12, and therefore there remain a plurality of
through hol es 112 unused on each ring-like reinforcing nenber 11 after the
assenbly of the reinforcing body [0050] Wien there is a bend in thIeL2004
existing conduit P, it is possible to cope with the situati88ARR
differentiating the Iengths of the pipe nmenbers 12a located in the bend as
shown in FIG 3 to connect adjacent ring-like reinforcing menbers 11 in a
reverse V-shape as indicated by Ain the figure. Also when there is a step
in the existing conduit P, it is possible to cope the situation, as

I fi ji - | Pr-T e} t f the.pipe_nenbers
(13)2(SWF|nI ;I g?in%:ﬁléadr% lf%z;lsﬁ)i,fognggéi%i%ﬁ Itgg)tc]{ d;%ptvtg]"? 0 %&g\ﬁqﬁéﬁf %(_}ﬁr]rggt %ﬂr.f)o.rt i on
i n which tI?elsa?fljléﬁ&l“e@ﬁg-‘ﬁ%ar@hf?m|q1rg39rﬁe5bet$oné @ thenbengen in a
v Snape Do adIondl SN Ay AN R ORIy SEEL g

f \/- shape_as ipdjcated by |~ S
Shoi‘nr f\éerF?’(én%l,l pp’f‘-“g?aﬁﬂn%fbam % #§ Bansted tg &het reéhédreangdbady el

! . . K | t - Lii LB red g bOdy
with each atbgrfivtimg tsirdeinl bae 2 HoldOWasked£ &?{ét %E’Kg?f’g??% fé%f'n Uit

1 al the., thwi se_26 08 AP 2Q04 direction . (
5. “Each of THHOUR Aoy Timed 1 the  dnfeRuimseoneEy #futteorritgobike
secti on, améinfiercéngt membay bE. asTHeO Y eihd Inﬁrfgghfagc§h@@5g§ﬁgf%dmi)r o ngl gzdlyn
i sti | | X] .S, mount e e rei
Loy T it of heititanchfid LhPRRh EniPiRES Sr Ahamesh o GGG 110
forned in BRELIAREL PéewpherEI®i &hand kg louter shapéooting amydlkr k. The
fixing barsfaBass imelassteaald Qhrch! ghapdB'eaBhbAbioaVI LI N GlesS as
shown by a,cross . sectional view,n Fl 6, “and an"ouf er “shape i
angul ar C lghape?h%ifﬁﬁlé’rg 3L Ke 1§uptEashapetof thaereuntanding fmdy iixi ng
110. The fimiswclbar wayi shat tttehependnghparei ff A0 thadyndiqe b YR a way

that th ' C e.inside of. the reinforcing body 1 so
hat the opeRrRgrBEby B3 BReLTS Pie Sagundpasts el grataist drokby for
fixing 110°P¥hENY ibd¥g dfatthe concavity for fixing 110. The fixing bar

2 may be made of a thermoplastic resin, heat-hardening resin,
or the like as with the case of the inner face bar 3 to be
described below.

[0052] .

As shown by a cross sectional view in FIG. 7 and a
longitudinal sectional view in FIG. 8, the inner face bars 3
are attached to the inside of the reinforcing body 1 via each
fixing bar 2. The inner face bar 3 of this example is a
Plate-like long member extending along the lengthwise direction
of the existintj conduit P, and may have a length, for example,
equal to the distance between manholes in an existing conduit.
Also its cross section is in bilateral symmetry as shown by an
enlarged view in FIG. 9, and convexities for fixings 31la, 31b
are integrally formed on both edges on one surface of the inner
face bar. .

The inner face bar 3 may be made of', for example, a
- thermoplastic resin including polystyrene resin for sewer pipes
and olefin resins, a thermosetting resin including unsaturated
polyester resins, or a fiber reinforced plastics such as GFRP
and etc., or a metal including a stainless steel.
[0053]
The distance between theé convexities for fixing 31a, 31b
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2 may be nmade of a thernoplastic resin, heat-hardening resin, or the like
as with the case of the inner face bar 3 to be described below (0052) As
shown by a cross sectional viewin FIG 7 and a |ongitudinal _sectional

Vi ew | nyFIG 8, the inner face bars 3 are attached to the if8iARR2qQ44
reinforcing body 1 via each fixing bar 2. The inner face bar 3 of this
exanple is a plate-like |ong nenber extending al ong the | engthw se
direction of the existing conduit P, and may have a length, for exanple,

I d b h t dui t Al t
crogs sedt She ThRTE BrraiAE) (3 Raeisad EReviiai niie BemapyAinGty i n
FIG 9, dmjrsc(ant@cltecbinfpar&l](ehgaiﬂﬂaachlbthareto rtﬂmgliﬁlsllﬁef@fr‘lmb on both
edges on J?éﬁf&éﬂfi b%fdf rie 598 hefﬁﬁ?ezbafacenﬁgirug Jprgce ba 3 rg3|bn

made of, Tor exa tHernoplastTc resinin
for seweralplqre@ll%cpacntefz‘lln OIfe§I fdxiagt hernbsreespﬁrgtx‘eslm 1mca uﬁj:atga

unsat ur at@ght &@J%%%ﬂ%l Pox fx hd bﬁ%%f%ﬁhﬁfrfe[%d (g@%@s %953 St 2s GRP

and etc., or a netal incl % a stalnless ste e di stance
bet ween e tdsh FORVEXRIL Y éPrf AXAgg334b Qiba@%th@w{nrmoia&e 8 Bnner face

bar 3 is mflughes tlmstéletedi sgaa\@@ b%\ée cf;%é’dtf% g bang agiatxa&h@fl Ielacmar al | el

d
face bar COTETHSE Al TiARg9 21 oepatPnbs R Teed THaE fobm dhg,iget

respect i el \chienopestiagepatha?l tchf‘e trlmwfaxuhyj bar 2| xamd ﬂﬂareﬁox@ thener face
bar 3 abutg,e rlfrfg eb%?ﬂ"?’%fé( Jé&ul{élﬁl §19n {;h@@éfﬁ#}of € pbar 3.

In this inse state he projec gac eX| yfor
fixing 3¥da ¥he ikixingdang der t han the Wi dth of the opening part 21 of
the fixingdyy 2, and therefore the inner face bars 3 are securely held in

the rei nforC|n bod ia the fixing bars 2. 0054 The i nner face bar 3
may_ be taken u% ﬁnfeée%/ age Pathenmay; he hafen ¢ N9 FEH the&irde t he

rei nf or ciimgthadystlate, tinkcroduced inside the relnforcmg body 1 in the
existing conduit P through a manhole, thereafter being fitted
into fixing bars 2. Also, to achieve watertightness between
two adjacent inner face bars 3, it is preferable to interpose
a sealing material 5 such as a synthetic rubber and
water-swelling rubber between the top end surface of each
convexity for fixing 3la, 31b of each inner face bar 3 and a
fixing bar 2 as shown in an enlarged sectional view of FIG. 10.
[0055] '
' Next, as shown in a cross sectional view of FIG. 11, a
curable infilling 4 is injected between the existing conduit
P and the inner face bar 3, and cured. As the curable infilling
4, a cement miik, a cement material such as a concrete, or a
thermosetting resin such as unsaturated polyester resins and
epoxy resins may be used, and a suitable one is selected
depending on the required performance and cost. To performthis
injection, a grouting structure, which is to be described later,
is preferable, but other structures such as a framework provided
at the end of the existing conduit may be used.
[0056]

The points that should be specially noticed in the above

described embodiments are: a hollow skeleton-like reinforcing
body 1 is provided inside an existing conduit P, the skeleton

28




exi sting conduit P through a manhol e, thereafter being fitted into fixing
bars 2. Also, to achieve watertightness between two adjacent inner face
bars 3, it is preferable to interpose a sealing material 5 such as a

synt hetic rubber and water-swelling rubber between the top Q3 ARRIL 2004 of
each convexity for fixing 31la, 31b of each inner face bar 3 and a fixing
bar 2 as shown in an enlarged sectional view of FIG 10. [0055] Next, as
shown in a cross sectional view of FIG 11, a curable infilling 4 is
i nj ected Bedypansidd@oenkal bpEditiditiing B anﬂnﬁéﬁw { i t9:0£Nd
cured. As the curable infi I#ﬂi n{% 4, ,agceprent mTKk, gf?%gn'gztﬁrrgrg?ggi% such
as a concPi¥R rigidityngingséikengeinfprcinshmenbersatldr dvedigans exf er

resi ns ancon®eering efériser@yl Hea Lok, tipd dl dn grhd dd 1 DRs-t Sos & ealiRd
dependi ng_on #he requi rj%c} perfgflmance and cost. To performthis. 1njection,
a grouting &% ch&?lﬁogl, uidi épd hepepts Rrostided 3 gpepble snbilkling e, but
ot her st rfiltlimg upuoétwsen theabhener Ifap:reohaﬂeld?]ndlttﬁéﬁexeﬁdiﬁ§|cfdiﬁhﬁ.><& st idng
condui t i 0 . ' ) e, speci a otjced in
the above tacbebaESsnat Be LhUBC Al Bak et o B0 M Telles BRR lmmlotid ¢/ ng
body 1 i PYrékedeeiniinsingn bedyt ilngviandhies Rixime bkel &ton 2&HI&S APRI L
2004 bodyedyet e F ¢ ‘ esta it ' lur.ald .qf _ high
rigidity ring-Tike jf%?r?]‘ggr;%?%g %#b%g?gﬂ%yr{}y&gné%%ﬁgf% é:)orln%llg{c c_itr)néd'%r?enbers
12 al ong ﬁ"rfeeglr HFIHEE dis Ktiidh BF thee exdgtsinhgansivddi £, ddenahsre is
provi ded scteisainie d Nddy iy strddgtlo o thel WY Witdi¥pafiagagear 3 and
t he exi stﬂr}:g)c%nduit P H‘: a.ri# . t hat thg i nner face bars 3 arefitted to
and suppor]t et “by “Th8Y &Pnf ot Jﬁ];f]db%a payfgngpin A gtagepthat itrhas

conf i gur dtlicym dohd dhevughshates id 2vinmediopitie ping-1 tkafreiaifogcisigeel
structur gd itht LRat § Std ng I4t r ] evi.ng, a.,very

hi gh st r?ﬁﬁ%#lt'hgﬂgi%?ﬁ%érl%pgﬁ| 3 aﬁgl {éf(gg Igéi)yn%%%cé}rg%lbe ynfli l1ing 4
har dens i3 & Ranged mesie istueaglyr bywan anehorr esdechotbys] provddieg on t he

ring-likevapinf eviedgthrenber 11, the curable infilling 4 and the
rei nforci[%Sl}c]dy 1 _

Moreover, even when an existing conduit P has a larger
or smaller diameter than a specified value, it is possible to
change the diameter of the ring-like reinforcing member 11 by
utilizing the through holes 12. Furthermore, the use of the
through holes 112 as well as the concavities and convexities
111 formed on the outer periphery of the ring-like reinforcing
member 11 is effective in reducing the resistance in injecting
the curable infilling 4 and also reducing the weight of the
reinforcing body 1.

Moreover, in the above described embodiment of the
present invention, since the inner face bar 3 is a strip-like
member which is continuous in the lengthwise direction of ‘the
existing conduit P, the inner surface of the repaired conduit
will have no seams in the lengthwise direction, and thereby the
flow capacity of the conduit will be increased.

[0058]
In the above described embodiment, when the reinforcing

body 1 can possibly be moved up upon injecting the curable
infilling 4, it is possible to cope with that situation by
mounting a space infilling 6 at the top of the reinforcing body
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are bonded nore strongly by an anchor effect thus providing stable
strength. [0057] Moreover, even when an existing conduit P has a |arger or

smal l er dianmeter than a specified value, it is possible to c¢hange, the
di anmeter of the ring-like reinforcing nmenber 11 by utiIizin ‘H%R'(Ih?‘b%h
hol es 12. Furthernore, the use of the through holes 112 as well as the
concavities and convexities 111 forned on the outer periphery of the
ring-like reinforcing menber 11 is effective in reducing the resistance in

i nj ectingl am%glmwmliheFIGfliil ngltér?aadbgféﬁ?jﬁembg%fwenbiﬁ‘g\g?ﬁgg%fo hé he
f oV I N e above descri

L?ggeg{CIﬁ%éﬂf?%ﬁlnghﬁegy ﬁed?ﬁn%? FLR CHEFL BOT PLERFUNS, | FYGh %@%%%r mhlch

i s conti nimfslling embp gt pmsedddrcenthersmest b€ tiexiretinfigresn Lbclidf’ thhe .
ave no.seans e |lengthw s

ljlnpg(r:t;sgh{ o éﬂt%%g)%bcree?ﬁﬂigllgﬁln J\fl\éec%f ;#Zlecgﬁgﬁl Ff‘”’il/ml]'l'f‘ ake thereased.

[ 0058] |nr@hréf<ammgd@9siﬁr bkd aém:todonemhe \Manmstmagrezcrrfdum ng ’ttlmb/ | can

POSSTDI Y hgs¢yeeing YREN ddYdifld ¢itod hgfc%rh%blfelﬁfﬁféiﬁ(gg Buy) hed‘ 6 at

ossible to co that situation b
Itohe top o?uli‘}l%&i"%q n?%r%?n@uﬁﬁanyQ“CGS AﬁhﬁLW@G@ I-H:ié-lslh@@n 6 m:am @e 12

Also to preverdd the wef Disedg th@ftﬁftﬁiglf Qid!ﬁéH Cil 110 c&pdéhelﬂ

exterior PLES ure such $Sha |nf| II be provided on he S|des of
the reinforetng é?”nclgl Iqt@%“ﬁr dfed on the side will
make t he [003‘591]‘ OI‘CI ng body 1 abut on the existing conduit P thus

restri cting tha defos mabbon GledliBu sl NLKSAIPEYY AN ol egted Lo an

outer force. The space I n |II Secur e
hol es 1123%?f1t917er6\r‘41r€g“- Hink whiehi hh@rl:lﬂrhgr rf@dsebarl 3ois i secwned didéhenet hods.

[ 00591 | rrdifiercateavey @eagrmeph ¢HeO ¢ YRRl ba# 243"BhEwR{ FiowRAlY g4kation in

e is.secured to
whi ch the I nr]_esro L%%s:.%ie to adopt a conflguratlon in which the inner

face bar 3 is directly fitted into the concavity for fixing 110
formed on the reinforcing body 1; such an example is shown in
FIG. 13(A) as a cross sectional view and as an enlarged view
of the relevant part in FIG. 13(B). 1In this case, the sealing
- material 5 to provide watertightness between adjacent inner
face bars 3 is preferably interposed between the contact
surfaces of the inner face bars 3.
[0060]

In the above described embodiment, an example in which
the present invention is applied to an existing conduit with
a circular crbss section is shown, but the present invention
can be equally applied to an existing conduit with an arbitrary
crosssectionsuchaseahorseshoe—shapeconduitorearectangular
conduit (box culvert).

FIG. 14 a cross sectional view to show a case in which
the present invention is applied to a horseshoe-shape conduit.
In the example of FIG. 14, almost same configuration as that
of the embodiments shown in FIGS. 1 to 11 is utilized, and the
shape of the segments forming the ring-like reinforcing member
11 of the reinforcing body 1 is suitably modified to comply with
the shape of the special-shape conduit P’ to be repaired. Then
the segments are connected together with a connecting member
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reinforcing body 1 via the fixing bar 2 is shown. However, it is also
possi ble to adopt a configuration in which the inner face bar 3 1is
directly fitted into the concavity for fixing 110 forned on the
reinforcing body 1; such an exanple is shown in FIG 13(A) 08 APRILR2004
sectional view and as an enlarged view of the relevant part in FIG 13(B).
In this case, the sealing material 5 to provide watertightness between

adj acent inner face bars 3 is preferably interposed between the contact
surfaces t he .inner face hars 3. [0060] in the above described

erbod mert 14 SEMSARIFe Tt ADE g ALOSRAEAT Hgh AROR e Mk Ao an
exi sting avadihdley tintosa ehapel et andiaosy s&bbtantialipmndauhetihma&[) esent

i nvention, .can be ally a iled to an existjng cponduit wth an arbitrary
Cross sec%llngﬁa%%cﬁ?sll'eaSé&?@éih%lg@gﬁa%%n@%%td&{ t% rBS FeRIHRGA arfMndui t
(box cul vigie prégent Lineentiows caacthenmadilewapplsiesiv a case in which the
pr esent im@é?Lgn Is applied to a horseshoe-shape conduit. In the exanple
of FIG 14,.althost sane configuration as that of the enbodi nents shown in
FIGS 1to 11 iTél%_tJJfﬂfﬁefeéﬁcﬁn}éla?Hése%Hdbéh_@f PFﬁé?E‘égmm%tl?ﬂ méngbtehe
ring-1i Kot H4 Nehe™RAE uskd Ofn (e TafidVed Idestd iR ehibodl iftenitabl v

nodi fi ed t%n'gl% with Tthe shage of the speci al ;ahape conduit P to be
repai red.W 15:,408g g RIANRL, 1 RNEY BT ok kfediint e eFdsddngng
menber 3@dfIARRIP a2004 ids ISngtlaride diilrection .t hetikhdo wxagsicrs hag

enbodi nent or I | Nt0,a _ shape ndi n stantially al ong
the i nneﬁnélﬁﬁeacé;fzo‘%b agr gg’%@%alfagﬁeaﬁgrcgndﬁxt%%%l?‘g %éli’%g:ﬁgi%ﬁ'g&iymus

the presédionqidm iigmesanubgaceadl| fhapprisding 0osiduith® ‘i mmer tbabe bar
used in tdQ yULEENENd Q\é\?.ﬁ}f?%@iﬁﬁybéi’&y 105 8&c R 1A 1 Qﬁogﬁefh Fgthe above

descri bed enbodi nent , Is"a |l ohg, planar 1nner face bar 3 provided in
the exi sthitrgercdmdRnerptareRpy 85 hantpRi seltrbie Midth eprke fdkiRel es may
i ncl ude adildalligr inveerhbaeeif@brdingxbeadi Nths Widanbyalal ¥chamaggct he

inner surfacs Qfailis oal 1805929t Vew?ld F2cPe16.

When a tubular inner face bar 3' is used, the member is
deformed into a U-shape to taken up on a reel, and thereafter
is introduced into the reinforcing body 1 through a manhole from
the ground. In this case, as shown in ¥IG. 15, it is preferable
to divide the tubular inner face bar 3' into pieces of a suitable
length in view of workability.

[0062]

Also when using a tubular inner face bar 3' disposed along
the circumferential direction, or an inner face bar 3" disposed
spirally in the existing conduit, the concavities for fixing
110 inside the reinforcing body 1 are, as a matter of course,
disposed inacircleor a spiral to fit the convexities for fixing
31' or 31" formed on the inner face bar 3' or 3". When using
such inner face bars 3' or 3", it is also preferable to interpose
a sealing material 5 in the abutting part of adjacent inner face
bars.

[0063]

For any case in which a different form of the inner face
bar is used, the position to form the convexity for fixing for
the fitting with respect to the concavity for fixing of the
reinforcing body or the fitting with respect to the fixing bar
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fitted to the reinforcing body 1 as schematically showm in FIG 15, or an
I nner face bar 3" having a suitable width to be fitted spirally into the
rei nforcing body 1 as shown by a schematic |ongitudinal cross sectional
viewin FIG 16. Wen a tubular inner face bar 3' is used, t0&ARRIbs2004
deforned into a U-shape to taken up on a reel, and thereafter is

I ntroduced into the reinforcing body 1 through a manhole from the ground.
In this case, as shown in FIG 15, it is preferable to divide the tubular
i nner face bar,k 3" int,o.pi eces of suitahle length . in view of workability.
[0062] Al BRE SRS Ealdsn LnTted: aPdee 2 3 masEHstl SOBHEC he

ci rcunf erventiaticts ac:bi;ﬂnsssmlan rhakenof aamskminavht&maopfﬁnaﬁﬁmwﬁ y in

t he exi sty It Lh ngayities for. fixing. 110.inside t

rei nfor cifna(i:]&og%%d % é‘?e?lgggger&ra%{#é?go?lt‘%ojuéé%‘fh‘?ﬁ%p ecF%i]r?Ib Oge & or a
spiral t@xXistingcovdudkiPifey aAnrexanple, ®hvewitdeslfboriixing 3tlae i nner
face bar 3ih fay3bd: pidieiuei? (gl pothcliHBNGIod e BRbINS IndFrd: 9 | bnls® @l SO
preferable to nt_er%ose a sealing materi a? I n the .a%uttl_ng _ar{1 of

adj acent dlfranatdyvelbass shppneBy worresy weelenralitiaw #fdisf £dtéed f or m of

t he innefstfzaee inbprcl s1 s emaldta iRRA EotbekethiesmEbher LOMWG g1, Beh fiXing
for the fittin vmgténres ect to\iﬁ%ﬁ concavity for f]é(éc?% of the,

o nf or iSIUBAH LB NN EDPTE (eRGHaben RuBaLE e RHevidsd g beih Sidss PRI L
2004 is mdgespand|,i dal tiel nidded theleas, aa rodrivarx idfy o Fdxingasilat i ons
are possi . | i ' ' face .har 3 s _di sposed
along t hgqﬁl gn%ﬂ%ég%lg?ér%c% i gﬁmlé’?thﬁﬁgatﬁéfﬂ?{%%ﬁ]gm%%lf ()lr‘esdnjt§§arrpl e,
convexi t mdeldler cenyengtBfor £3xbngdl pdgingy fdededninbividialklydygbe as

shown i ntHeG chedPfty aEbeT Fakdive V1 AP 8ROWREDYE S PSPased i Qpaknyi ew of a
fitted state in FIG™ 17, symmetrical convexities for fixing 3la, 31b

sinilar C&RETEESFeq8¥cli-hed exanpl e are provided on both side edges
and, in tpeosugdl e thereof, a convexity for fixing 31c of a shape forned

by conbrning tﬂRsL9r698inghgonggéggieaesEggbed embodiment, before
assembling the reinforcing body 1, it is preferabl'e to dispose
a tubular surface bar 7 extending along the inner periphery of
the existing conduit P as shown by a cross sectional view in
FIG. 18. This surface bar 7 can prevent the curable infilling
4 from leaking out of the existing conduit and also prevent the
performance degradation of the curable infilling 4 due to the
contact with underground water. As the surface bar 7, for
example, a fabric sheet or anti~water sheet is used and secured
to the inner surface of the existing conduit P by a suitable
securing method using a nail or adhesive. Uses of a permeable
material such as a fabric sheet for the surface bar 7 and a cement
material for the curable infilling 4 make it possible to
discharge excessive water or air contained in the curable
infilling 4 through the surface bar 7. Thus, it is possible
to make the cement material to be in a compacted state, and
therefore insusceptible to the effect of underground water even
before it is completely cured, thus ensuring a high strength
after curing.
[0065]
FIG. 19 is a sectional view to show a state before
injecting the curable infilling; the figqure explains the -
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m ddl e convexity for fixing 31 c being fitted individually into the
concavity for fixing 110 of the fixing bar 2 or the reinforcing body 1.
[0064] Also, in the above descri bed enbodi nent, before assenbling the
reinforcing body 1, it is preferable to dispose a tubular s08{ARRILI2004
extending al ong the inner periphery of the existing conduit P as shown by
a cross sectional viewin FIG 18. This surface bar 7 can prevent the
curable infilling 4 fromleaking out of the existing conduit and al so

prevent therud@iforRnGe éims&ﬂ@éﬂtorbpftﬁ@epfég%m %ﬁda‘déldmg h d&h% ot he

contact wth underground water. As the surface ror exanp
fabric sHekJU%g, é’rl‘i‘tei exht bing randyid Bdie sShRWnserRek ened bYt%éfeirrﬁi&ﬁlsurface

of the exEiidgagendui thé Qén@tﬁw:l.%@b'@lré@@.%ﬁﬂg a@ﬁ h@ﬁeuﬁ:‘éﬁ%:ﬁ%ﬁ@[ A or
rrc snee or e

adhesive. ,Uses of a p a mat erj al ,such as

U face IIFUECITE ASCUIEA BY MAct I Lt C6 PR BBRE BYof AP NeF tAoAke. | |
possi bl e glaneli SmangIGXCHSSahm\FSNaheA—Rrs@itrldmmifaFﬂ[Gd 19, tdrd gurcabl e
infillin rf Thus 5 P sible ke the
cenent gztfelrs ?]QF’QS%E' l?téﬁ%r%% c‘gjc'gwt%[ ]H: a:hrii e?tzfr&sé)ecr‘fﬂ§§g'ptl ble to
the effect of @nhelgowmhﬂ;mdeu@mrebaﬁommg b@dpdrm*aeirsgomdaai thus
ensuring t‘iaé“&ﬁs%tln%nﬁbﬁdu@i:tﬁraﬁd”ﬂw J.n[n%(}ﬁ%lacgl ?ﬂ: t% Qgal view

to show a state bhefdre 1njecting t curabl e i gure

expl ai ns thfe1B8ide ofpRhe oo QGing BP@Ydfl%ﬁhérﬁ)b’éi’r%gﬁro? thergbgsent
mventuorfonm@ea tuguwr repaexinll MAteAIAU te tondWYNas8Ryi @RRd by a
verti cal ane al o “5‘3: engt hwi s 3 direction, and the repairing
structur? 0681 i &% Ay Whe €upper body by sane vertical plane.

Al so FI G[OZ)(BGs]hows an A-A sectlon of FIG 19, and FIG 21 shows an

enl arged view e p pe h kel eton-1ike
rei nforcing boglhstiLB gﬁ%p&dl}ﬂ k%geg:gﬁst%%%xg%%‘élé? g;&%v tihe ?nner
face bar Péwr§1§éa/up§dfu§mweaﬁ§ axeopttpshed i @agald Jowithi gache fi xi ng

bar 2, tbehelyalong the length of the existing conduit P. The fixing
bar 2 is a molded part having a uniform cross section of angular
C shape similar to that of the concavity for fixing 110 of the
above described ring-like reinforcing member 11. The fixing
bar 2 has, for example, a constant length of 5 m. Attachment
of the fixing bars to the reinforcing body is performed by making
the opening part shown by numeral 21 in FIG. 22 face inward and,
in that state, fitting them into each concavity for fixing 110
of a plurality of ring-like reinforcing members 11 disposed in
the lengthwise direction. |

The above described fixing bar 2 having a constant length

covers the repairing length with a plurality of members
connected together in the lengthwise direction of the existing
conduit P.

That is, the plurality of the fixing bars 2 are connected
together by means of the fixing bar connecting member 40 with
their end faces adjoining to each other in the lengthwise
direction being abutted against each other, to make the whole
length correspond to the repair length of existing conduit P,
the whole body being secured to the reinforcing body 1.
[0067]

The fixing bar connecting member 40 is a member with an
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formng a tubular repairing material ex tending along the existing conduit
P as a whole. [0066] Inside the holl ow skel etonI Ire: nforﬁl ng Eodytﬁ a I
lurality of fixing bars 2 are attached in parallel with eac ot her al ong
Phe Ieng%/h of the existing conduit P. The fixing bar 2 is a08dARRW 2004
having a uniformcross section of angular C shape simlar to that of the
concavity for fixing 110 of the above described ring-1ike reinforcing
menber 11. The fixing bar 2 has, for exanple, a constant length of 5 m
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material, or a fusion bond.
[0068]

As described so far, the inner face bars 3 are attached
to a plurality of the fixing bars 2 connected to each other with
fixing bar connecting members 40 in the lengthwise direction
of the existing conduit P and attached to the inside of the
reinforcing body 1 evenly spaced in its circumferential
direction. The inner face bar 3 is, as a perspective view of
FIG. 23 shows a state in which its end is inserted into an inner
face bar connecting member 50 to be described later, a
strip-like body having a bilaterally symmetrical, uniform cross
section and a constant length of, for example, about 5 m. The
inner face bar 3 has a cross sectional shape which is integrally
formed with convexities for fixing 3la, 31b projecting to one
side from both edges of the strip-like main body. The distance
between the convexities for fixing 31a, 31b is equaled to the
distance between the fixing bars 2 secured in parallel to the
inside the reinforcing body 1. Adjacent inner face bars 3 are
inserted into the opening part 21 of each fixing bar 2 in a state
that a convexity for fixing 3la of one inner face bar 3 and a
convexity for fixing 31b of the other inner face bar 3 are abutted
against each other. Inthis inserted state, the projection tip
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the fixing bar connecting menber to the half length of said connecting
menber 40, and one end of the other fixing bar 20 is inserted into the
remai ning half to nake the end faces of both fixing bars 2 abut aﬂﬁénst
each other. The abutment part is preferably formed of a conf Q04
cutoff structure by integrating themtogether by use of an adhe5|ve or
sealing material, or a fusion bond. [0068] As described so far, the inner
face bars 3 are attached to a plurality of the fixing bars 2 connected to

each ot hepant f eéd;nldwdwltgpﬁaﬁcﬁlmg@mwﬁtﬂ@sldbé&@d {ueglagla Oﬁ he
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[0070]

The inner face bar connecting member 50 has an uniform
cross section of a U-shape as shown in FIG. 23, and is shaped
so as to be fitted into the inside of the inner face bar 3. The
inner face bar connecting member 50 may be composed of a
metalworking product including a stainless steel part, a molded
product of thermoplastic resin, or a molded product of
‘thermosetting resin (including FRP). In an embodiment of the
present invention, a rigid part is preferably used. To connect
two inner face bars 3 by means of this inner face bar connecting
member 50 in the lengthwise direction, one half-length part of
the inner face bar connecting member 50 is fitted to the inside
of an end of one inner face bar 3 with the remaining half part
being left outside, and to the remaining half part, an end of
the other inner face bar 3 is inserted so that ends of the two
inner face bars 3 are faced and abutted against each other. The
abutting part of both ends is preferably configured to be a fully
water-proof structure by using an adhesive or sealing material
or by integrating them by means of fusion or the like as with
the case of the above described fixing bar 2.

[0071]
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| engt hwi se direction of the existing conduit P to cover the repairing

di stance. That is, a plurality of inner face bars 3 are connected by neans
of inner face bar connecting nmenbers 50 in a state that their ends
adjacent in the lengthwise direction are abutted agai nst ealP8 ARRRE;20G4¢ o
a length corresponding to the repair length of the existing conduit P as
a whole. And the whole body is attached to the fixing bars 2 connected by

means of fixing bar connecting merrbers 40. [0070] The inner face bar
connecting nenher 50 has an rm cross _section of a U shape as shown in
FIG 23, and | S<Hapéd egemag &S W?Féﬁdlc?ﬁ dngkalilisggeagh membenner

face bar @esdhibed miwyvd anetbaremmrgt cbgduenbewilQ peyddsceopd@sied of a
nmet al Work %@ac oduct including a stainless steel part, a nolded product of
t her nopl as esin, or a nolded product of 'thernopsetting resin
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the remai ning half part, an énd of the other

being left outside,
i nner f adeHfoEFitg %Hgé’rfé& Eﬁthﬁ%lﬁlﬂ?@%b]teﬁ]et?v%l exhRB: Fhate thers 3 are
faced ands idnst oEdthgaansiateackgniches. 1 The llacbptltlbngn@aﬂie @bnlh@bltla@ds i's

f bl f b
hest ve HemBR 12 68 o 2o gt c0B) Ll Shell HHES YHe e 15E s on or
t he |i ke cendyithP ﬁ:rmn sawaniuile hadaﬂwélﬂescrﬁ‘@eéxﬁimpﬂng tize part[i@d711 35
08 APRIL I@L%cﬂ‘?ﬁ[n% HodeaRke ebrhbg Wtéﬁﬂr?é%iﬂ%tﬁlﬂée{;%f%@ugﬁgber

descri bed above in eX| sting condw SCrl
First, uSGomsid Salllleﬂﬂ ohtPa W« Shrekich ofs af 16§)ePaF‘ér0Ffstbleepar ed

in an exicsithowg feyrditd, b}ina smtant&xﬁ;ﬂmiﬂm dsuebtasnpPreyi diddhs? Bleug i N
the UpStr%%rHe%ftfn%e ?n)gm |ng Cl(}nd ltthout connecting them in the
circumferential direction. Then the partial reinforcing
bodies are carried successively into the existing conduit P and
disposed from a reference position such as, for example, an end
or a bend of the existing conduit P, to connect them in the
circumferential and lengthwise directions obtaining a tubular
reinforcing body 1 as a whole.
[0072]

After completing the assembly of the reinforcing body 1,
fixing bars 2 are fitted into each concavity for fixing 110
inside the reinforcing body 1 respectively. This state is shown
by a sectional view in FIG. 24, and an enlarged view of the part
A is shown in FIG. 24. Next, a pair of inner face bars 3 fitted
into the fixing bar 2. These fixing bars 2 and the inner face
bars are connected by means of the fixing bar connecting members
40 and the inner face bar connecting members 50 respectively
by the above described method to form a continuous body in the
lengthwise direction. Moreover, to achieve watertightness
between the inner face bars 3 adjacent in the circumferential
direction, it is preferable to place a sealing material 5 such
as a synthetic rubber and water growth rubber between the fixing
bar 2 and the tip part of each convexity for fixing 3la, 31b
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P. It is preferable, in view of workability, that the reinforcing body 1
is partially assenbled to an extent that the sizes of the arcuate segnents
11a, 11b, 1l1c and the connecting nenber 12 are within the limt to carry
theminto the existing conduit P froma manhole and the |i k88 ARRIL280b] e,
the partial reinforcing bodies are formed by connecting three of arcuate
segnents 1la, 11b, 11c, each of which is a 1/3 part of the circunference,
in the |l engthw se direction by neans of connecting nmenbers 12 wi t hout
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[0072] AFtER LorfAh iipehetaf&didl ¥ of the reinforcing body 1, fixing
bars 2 arpdiited into each concavity for fixing 110 inside the

rei nforcing bo 1r ectively. .This state is shqwn, by a_sectjonal view
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for fixinendtiwisdlRi¥eckach I ¥hd B AP cdBW/AH P due to, for
- example, an earthquake, the gap will not grow into a continuous
one in the lengthwise direction of the existing conduit P, and
thus the structure is stabilized.
[0074] |
As shown in FIG. 19 as well, in attaching the fixing bar
2, it is preferable to arrange such that the fixing bar
connecting members 40 are not aligned in the circumferential
direction. By arranging the connecting positions of the fixing
bars by means of the fixing bar connecting members 40 to be
displaced in the lengthwise direction for circumferentially
adjacent pairs, even if a gap is produced at the connected
portion of the fixing bars 2 when tension is applied, similarly
to the above described case, on the inner face bar 3 in the
lengthwise direction of the existing conduit P due to, for
example, an earthquake, the gap will not grow into a continuous
one in the lengthwise direction of the existing conduit P and
therefore the structure will be stabilized.
[0075] |
Furthermore, as shown in FIG. 19, by displacing the
relative positions of the fixing bar connecting member 40 and
the inner face bar connecting member 5, it is possible to prevent

37




Upon attaching the inner face bar 3, it is preferable to arrange such that
the inner face bar connecting nmenbers 50 will not be aligned in the
circunferential direction. That is, as shown in FIG 19, the_connectin
positions of the inner face bars 3 by means of the inner fa@8ARRIL 200
connecting nmenbers 50 are displaced fromeach other in the | engthw se
direction for ~circunferentially adjacent pairs. By this configuration,
even if a gap is produced at the connected portion of the inner face bars

3 when tension is_applied on the inner face bar 3 in the _|engthw se
directiorf & gf‘ﬁﬁgléﬁﬂdﬁﬁqm Qe@@ngoou}:oqnt%@gppgrfgﬁeegﬁ thfuake,

the gap widdemshcghanr wvher idjeetingudus cugadliendhil 1 angihvb petiidesct i on of

shown | n WG SR Eage B 13- eba kAR SRRHERHG obRER S SET MDA by bl o

to arrangiﬁssucikbemalateh!e fiXism daen aﬁhaecunagaﬂtimhgr $£h40 mpaameal I gned
n the Cifuiterenttals (idsq6hip, HiARAENELE NP 150BRIRE Ao il T oS of

the fixing ars by nmeans o the |X|ng connecting ne
di spl acedTmex ped| antpheusd agiescef ithe esistiing gandwil Pafrgm fd@awa@ant

pairs, ewrit idf aMappts @m@dyﬁﬁérata&eebaesn@ctegucHOéEEeetOEStﬂ%r%lXIng
bars 2 when tension._i,s eﬁp%‘beﬁ jmlarl to the above described_ case, on

the i nneSScidEyapcliey Wﬁ/masée&ﬂ-ﬂ-é‘atinﬁﬁeﬁ?-a%ﬁé hetwagm &heondui t P
due to, fudips efaghkecoAnerdtidgupke fidiqigapay Bllbneof oW rnndo face

conti nuo n di Leg lon of.the exi ondwt P and
thereforg)%trhg apd ruc]{'ur%u\?ml% rBS!I‘erss%ft"a8l il ‘%ea.olf% ]El U™ Sﬁ‘?@r‘%ﬁ’rel ¢ shown in
FIG 19, which epuat;mg arts aktethe icoanecdied post bbns leef theiimpéafacennect i ng

nmenber 4 l.C 'EFTH t le to
prevent %fﬁ(%g API%?E‘:B& 4? {Dgggcja?ge QHEQ§£‘|%EQCI San eat ad %gﬁtg §§)_th o the

surface OF ¥R Likener ThgRe idn? shde ?W%tﬁ%g‘@%;?@u@%lzgn%Ff-llrlam& into
bet ween mlﬁmrm@ ifanejdiied ia00 Hhéewexn Then@nfiefdiide Baas3 wrd the
described );atqhy ordudt®? ahkthul 2y 2b' 1911 B8 LRRALLLNY

[0076]

The cross section shape of the fixing bar 2 used in the
present invention is not limited to the angular C-shape as shown
in the above described embodimeﬁt, but any shape may be adopted
as long as the outer shape can be fitted into the reinforcing
body 1 and the inner shape is such that a pair of inner face
bars 3 can be fitted thereinto. Moreover, the shape of the
fixing bar connecting member 30 is neither limited to the shape
adopted in the above described embodiment, nor limited to be
fitted into the outer surface of the fixing bar 2, and it may
be attached to the inner surface. Furthermore, for example,
a H-shape cross section configuration which covers both inner
and outer surfaces of the inner face bar 3 may be adopted.
However, when the shape and size of the convexities for fixing
3la, 31b of the inner face bar 3 are configured to be uniform
and continuous in the lengthwise direction, a configuration in
which the inner face bar 3 is mounted on only the outer surface
of the fixing bar 2 is preferable.

{0077]

Furthermore, the fixing bar 2 may not be used in the

present invention; instead, the inner face bars 3 may be
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material, it is possible to prevent the fluid incomng fromthe inner and
outer surfaces of the existing conduit P fromflowng out of or into the
i nner face bars 3. Such effect is nore securely achieved by cing
sealing material 5 between the tips of the convexities for pB)AaPn@"%%%M 31lb
of the inner face bar 3 and the fixing bar 2, or by adopting a
configuration in which abutting ends at the connected portions of the
inner face bars 2 the fixing bars 3 are integrated by neans of an adhesive
or the Iige. Then, state shown _in FIGS. 19 and 20, a curable
infilling %Ee?ﬁfﬁcFéﬁt?ﬂt%n%e?%%e@ heCi FhRrreREoRzing hody the exi sting
conduit P and cruethéomére) tiHe dr@gaRecti®rbEkhipe 6£0the SERALPNES@pe Of

2 use Lese Is.not limted to the

the f t t
angul :’;Ii‘(l gggﬂg{oésa&o%ﬂr&WﬁteB ntq eaﬁﬁ@BI ??éﬁon '%Qane%amgﬁt legribed, shape
may be acepbedimests prigntasanyhehapeecashbpeaduptdab ds Loag qastf)héjﬂe:an f

f h t ner face
bar s 3 o SR 257 R podf AV el BREn' AgrReR A bt BRLE i ing 1S,
connect i iy MFbERtARothe ¢encaeity | 01 offixing Hel Ghapn befop etitectlye above
descr i beds peedivB the PRAnkbELIRG bOdPer . fwhtr%ﬂew ﬁewﬁee%ﬁé Sgdace of

the fixin bar 2, and it ma be attached to the i'nner surface.
Furt her noT@C LR SA3RpIE the HunehLasehak Qannaetddis mpmbay &P vits ch
covers baimitedrto andehiape aur fv&tﬁstné abevé e Bsed kabod ihthe

dopt ed f th t f f

Sar S1b WE LR bonErSRkerel FETRICEY 77 Rl e B o Fomktamhed
cont i nuous itinet heslléﬁgtbﬁ‘hwm|trh@ctmnnexatmeaffcgm|rfamlamg Bha Whih:h otthe i nner
face bar thd dﬂéi:ntfﬁgeo afl pud r@:hrfﬂftﬁfra%ir 9% wﬂichhf‘lf fJ'bﬁ('a'%g:a g2 1s

pr ef er abl e. L{OO??] Furt er fror e, | XI ng bar use n t he
present %R eRRBorPPRIRIGdSUrkacrindnay aé’@ b%ﬁ%P‘SeCimyaBé 3BupghePREL 2004

directly ddﬂﬂmmcﬁe@ﬂmd-ﬂ@a@@e:rbesrsém.cldrgwh@du cbversWofiehinpee, the
face 3 is, not Ilmt%dtothe shape

: ggg;f ezefﬁ{cf rf)eustgeﬂg\e/sé&id%%%% Ib%ﬁe{he 1nner face bar 3 may be adopted.
However, in view of the prevention of obstruction of fluid flow
in the conduit after forming the repairing material, it is
preferable to adopt a configuration in which the inner face bar
connecting member is attached only to the side of convexities
for fixings 3la, 31b of the inner face bar 3 as with the above
described embodiment.
[0078] .
Furthermore, although, in the above described embodiment,
the fixing bars 2 and the inner face bars 3 are attached to the
reinforcing body 1 after carrying in the partial reinforcing
bodies into the existing conduit P to assemble them into a
tubular hollow skeleton form, it is also possible to carry in
the partial reinforé.ing bodies with the fixing bars 2 and the
inner face bars 3 being attached thereto in advance. The term
manhole in the present invention indicates not only one of a
specified size but also one of a different size when the manhole
is expanded in diameter to cope with the worksite situation or
a pit is provided in the middle of the conduit.
[0079]

FIG. 26 is a cross sectional view to show the configuration
near the end of the repairing material 100 of the embodiment

39




enbodi nents, but any shape can be adopted as long as they can be fitted in
a pair into the opening part 21 of the fixing bar 2, or into the concavity

for fixing 110 when being directly fitted to the reinforcing_ body 1.
Further, neither the cross section shape of the inner face aﬁrAFé%“-n%QQ"r ng
menber 50 is limted to a U-shape as with the above descri bed enbodi nent,
nor its configurationis limted to one in which it is attached to the
i nside (between the convexities for fixing 3la, 31b) of the inner face
bar, but scobrdimaticorhenpybient i inventiidchad FiQ, P iQPRASERDaS4E] aces
may be ad&g ‘gdd ﬁ:ri‘d fUﬁ_t her . a confiﬁ[ﬁaél op of g H shape cross section
whi ch coverE¥ bt S AELEVARE Bt Er al8s1®ra (HEW ARcEhefirepkion nrmy be
adopt ed. ofiosewew,Aiihn VBN a6 § hey prey et | imel i Ohedtisd | oth®Thdl b Tl ow

in the c | orm r Lrin terial, .t is, preferable to
adopt a %ﬁﬁ%ﬁ%‘%ﬁl ié\%#?%ﬁ elq‘ﬁ)r?erlﬁ ?‘grc(% Eg?a!tggnﬁﬂﬁﬁiﬁga%rﬂ% i s
attached ShPwWntin tREGsi 2. of convexities for fixings 31a, 31b of the inner
face bar 3 as wyi tddPNE d_ﬁ.ﬁﬁ;' e%{gﬂ&ﬁi wrH QA7 F er.nor e,

al t hough,, in th,el-hrabt;)oé\/hgJ descr |tbe ené‘p(t)?ﬁfl_jrrent, ﬁg{ f“lrtg(l?%g haeF séilzéé;er{ﬂ: t he

i nner f acd"RIHsLoP aF ARk gk anpexheting canduditRyofctigircalasrcxms ying i n
the partisdctimf aseolEndtadaly shéwh e ©rd ShbNG £epduling dt assa! e
themi nt g .t ubul ?r ﬂo{lil oW sjéehﬁion %grrm_ t, i S al so possible to carry in
the partial’ P& AtoretngeodhPeSURILAL (HF® ipsigentie exigkingheondwidr face
bars 3 bdl bgtueeachbd nadmheias Ml addMNTe. THie repairimghedtetinl heopr esent
I nventiortd mdl l:y O f . I.fi.ed size but .al so one of a

i T for ent. st eenp oy MlepBRihgrl Budead 13088 Fe AR PoadeSob BT The
wor ksi t e &ff etigeil T &he bike tin Bapableled timeadh atilvt e lohgt tiee domeri t .

[0079] FlsGrfdfed Sof ciiess exaskiagal cohdid O shosnbheGad oAt icapy near
the end of .t repairi teriall 100 of the enbadi nent 39 _As E 2004
accor di n§ & %@%E@Hg ePEASS, oL idis-rennertingerhesr e dn #hew of the

rel evant leagithwils@ digecsienveEwthe éhestlin@idm@iuit P attaching the
inner face bars 3 thereon. Each reinforcing body 1 is formed
with suitable through holes 112 so that the injected curable

infilling 4 can flow in the lengthwise direction.
[0080]

One end of tubular member 200 made of a permeable material
is fixed by pressure onto the inner surface of one end of the
repairing material 100 indicated by El in FIG. 29 along the
circumferential direction, and the other end of this tubular
member 200 is similarly fixed by pressuré to the inner surface
of the existing conduit P along the circumferential direction
at a position of a predetermined distance outwardly away from
the end of the repairing material 100 in the lengthwise
direction. To be more specific about this configuration of
fixing by pressure, hollow resilient members 300a, 300b are
disposed along the inner surface of an end part of the repairing
material 100 and the inner surface of the existing conduit P,
and both ends of the tubular member 200 are disposed albng the
inner surface of each hollow resilient member 300a, 300b in the
circumferential direction respectively. Further inside,
hollow diametrically-expansible members 400a, 400b are
disposed and the tubular member 200 is expanded in diameter from
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of arrow Ain FIG 26; by way of sinplification, the hollow _
di anetrical |l y-expansi bl e nenbers 400a | ocated inside are not shown in FIG

28. This enbodi mrent shows an exanple in which the present
applied to an existing conduit P of a circular cross sectloﬂgAg;sél?- 604

schematically shown in FIG 29, a repairing material 100 is installed in a
tubular forminside the existing conduit P between the nmanholes ML and M.

This repairing material 100 is formed by disposing a plurality of
reinforcing bodies | nmade of steel or the like in parallel with each other
al ong the mm@e te rd @teseéstd‘@aﬂl@ﬁH:ﬂll&glﬁﬂéﬂlﬂlirﬂ%ceaﬂﬂ mﬁlﬂﬁﬁhhlﬂﬂn@aﬁ h

rei nf orci I thec necti.n e engt hw se
direction )eéleg‘qmsjtﬁg coﬁr}ﬁﬁ?{. 9L atca?cﬂf'n ¢ ﬁé“sﬁﬁrr’}grcq’% Brhdr glg

t her eon. E@@hpéﬂnmresm@lbnuymemberé o3, 3dab, snd ahbfebﬁtr Qh!ﬁhlhgl es 112
so that t t e n an _f n.th W se
directi ontE éo%gﬁl%%e&eléﬁ%l& 2Pl'?blijn;§(akﬁ:@§n§r% ltB Sé 6#’ §rp31"fqrt38f"§
material [ 8f1|]xed by pressure onto the inner surface of one end of the

repairing materippb thiiuididineabes 200 Ek xﬂa{a&b@ca’yﬁze@ 8813%6%‘& of cloth , .

circunferential direction, .and the other end
si mi | ar| ySPPRe[E WVM§§BFé°t€H14 KermeRetnkQ g §B§u1é¥ ﬁhﬂp%kﬁs$¢‘ﬂign@andU| t P

al ong t heoaker @ Gtrﬁrktrlwd-h dis eﬁ&t@ﬁedaﬂ:oatﬁfésl iy eL%JtEHt@éietrl?f %ig)@d h

di st ance e re airi eria in e
| engt hwi sggb§@E28§ @%@g gni% ‘fﬁg i PT eﬁb%’ﬂl %geéga i hratnRer of
fixing bypprésetes, Oﬁothevxexastim@monmmlerm. 3@'6& tBéObuhﬂBardhé:ﬁl@éﬁd ﬁl ong
t he i nner rfac ta ol t t he
nner st Fags, aroipeag A DA el o ReJishPectB EB SELEE SErendth o

menber 208°afEtRFEpRd thal Bhipqtion m&@@mﬁ pXcthef gé@%ﬁlmmmrml i ent
menber 3084, cBOHanin the circunferential d| rect i on respectively. Further

inside, hollo L1y- £X an5|ble 40 400b are disposed

and the tubul a\r/\f'g}: ﬁ‘iig‘a e’ﬁ‘dﬁﬁe ae'r gspﬁmwﬁﬂiﬂ}{ 2004

i nsi de tosp@ngeesgbbeaga)lrnsrtltelm |eremsed1rfané therrbe isepai répwrific
limitationon thematerial for the hollowresilient members 300a,

300b, since they are temporal member to be removed after the
injection and curing of thegrouting material, and rubbers such as
CR or urethanes are suitable. A Shore hardness of about 25A
is preferable since it will provide sufficient flexibility for
suitably complying with uneven spots of the inner surfaces of
the repairing material 100 and the existing conduit P, and also
sufficient rigidity for preventing deformation due to injection
pressure of the grouting material by repulsing the compression
by the diameter expansion mémbers 400a, 400b.

[0082)

- The fabrication method of these hollow resilient members
300a, 300b is such that a block-like members are bonded at their
ends with an adhesive or the like, and its outer shape conforms
with the inner surfaces of the existing conduit P and the
repairing material 100. The actual shape is selected to comply
with the cross section shape of the conduit such that when the
cross section shape of the existing conduit P is circular, a
ring-like shape is selected, and a horseshoe shape for a
horseshoe shape conduit. The thickness in the radial direction
is preferably about 10 mm in view of obtaining suitable
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material 100 or the inner surface of the existing conduit P via the hollow
resilient nmenbers 300a, 300b, and thereby fitting the tubular nenber 200

by pressure to these inner surfaces. [0081] The tubul ar ”8%@%3_ #Mﬂ

of canvas conposed of cloth such as woven fabric and forned

shape by sewi ng; one end of which is matched to the inner perineter of the
repairing material 100 and the other end matched to the inner perineter of
the existing conduit P. For the. tubuI ar nenber 200, a canvas naterial and

a sewing nethod to ofEer tren gt& t Qi stang t he |nje(%|on pressure of
the groutTHPHEERITA lﬁ? BREYER™ - For l{ene FAREEHF r &89 1 S TR B £S004,
300b, cl odetdexmited sporage tabbmwply wittlereadls woesddinqraittenere is no
specific [Cé'fﬁ']i?ation on the material for the hollow resilient nmenbers 300a,

300b, sin y are tenporal nenber to be renoved after the injection and
curing of 'the fhuthoddovadéamgtrigadlyupspansihia members ot0Qa etdfdbes are

sui t abl e.have Bhe' galhérdmﬁs.@uqfaﬂ%%o?e%h bs_he&effﬁ %ll%hséﬁéél it iy |
provi de suff|C|ent flexib fo sui tably conpl t h uneven spots of

t he i nner? Q@ ¢ £l 6]f1"1f5ﬁé1 F~E 8|‘?|Ih‘ﬂ“l?%"t' & PRrigoe ané ?Hél‘b‘iﬁ]s%‘i-lﬁg?fcondwt
P, and al fcksulibioal, e][v:z({]b giaget Yudead. pra\eef@tﬁmgdet@lr i, on%slpe tids
injectio essur.e. of t gr,out i ng.,mat er,i S|n the.c ressi on
by the oiGARA ETTHAGITI BALASer EAR30anCH0oH KR o st AT &y MOIRh et hod
of these dmmmxmlly-e:xparmnﬂﬂres mﬁﬁbar BO(D@Jbl sfmcle:dah@ﬂ.ea bl aach | ke
nmenber s flﬁl:f' h fd I . its

out er shape con ggl vdﬁhtr e |n %u%%g%gs%ﬁéfhgogxp%t |fr%§%ggﬁ§§|t P and
t he repeﬂ@]%ﬁ?ﬂ?ﬂhtoéhei &P, ch&ildﬁ#él%éﬂu‘éheWm%e%@%@]edhtr@%@mw wth

t Ee cr o?%r&petlegat ané é(‘{]ﬁlé?ﬁféi}ltb éaahothétr W!\Qﬂ?:h%%a&]ﬁ@%@ﬂ%ec'[ I on
snape o he existi conaul IS CIIC ILKe
ol bot oo Tk gatents ddum ot s inae A HLRE aiRpe il 196 rHbaRe i bl

t hi cknes snembeirhd O0adi alndthéstexamples, maeﬂedajamyeta'tiaatlly@emnamllew of

obt ai ni nqﬂeﬁﬂé&bh%o%l,%%bﬁ?ﬂé azggﬁllfiguration in which tow pairs of
steel rings 410a, 410a or 410b, 410b are disposed in parallel
with each other in the lengthwise direction of the existing
conduit P, corresponding divided pieces 411a, 411aor 411b, 411b
are fixed to each other by means of a connecting member F such
as a bolt. And each jack 420a, 420b is attached to the
connecting members F respectively via engaging members C
provided at both ends thereof, and the two steel rings 410a,
410a, or 410b, 410b are expanded in diameter by operating the
jacks 420a, 420b.

[0084]
As described so far, by configuring each hollow

diametrically-expansible member 4001, 400b using 2 steel rings
4i10a, 410a, or 410b, 410b respectively, it is possible to
readily install them at a right angle without making them
slanted during the installation in the conduit. However, even
when each hollow diametrically-expansible member 400a, 400b is
formed by a set of steel ring 410a, 410b respectively, it is
possible to achieve the same effect as that of the present
embodiment by installing them exactly at a right angle in the
conduit. The contours of the hollow diametrically-expansible
members 400a, 400b are configured, as with the case of the hollow
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conpression di splacenment. The dianmeter and width nay be determ ned. so as
to conply with each working site. [0083] The holl ow . .

di anetrical | y- expansi bl e nenbers 400a, 400b have the sane cgnfiguration to
each other, in which steel rings 410a, 410b divided into a RABAERIL,Z004
parts, and a plurality of jacks 420a, 420b are used. Referring to FIG 28,
this configuration will be explained taking the outer hollow .

di anetrical | y- expansi bl e nenber 400b for exanple. Each divided piece 411b
formng the steel ring 410b is fitted to adjacent one to be slidable in

the circunferential directi d these pairs are connected to each ot her
with the j%%%efh%a‘bmemﬁ?éssgﬁﬁarghf}% tPoFgflﬁ@rliﬂﬁﬁ’efrh k&e shape of the

di anet ri cattiseipaoendudt mpﬁgere;eﬁg];gle lc?ngfgigﬁr@aaﬁmb@ Jf“ﬁ@@hl:%ke when o eh
dianetric ible .nmenber.s.400a, ave a configuratjon | n iC
t ow pai rsaalcélyhg?rpe(gg%lri FgRAYh 3 W fo%colrr%%ﬁf CHBB RS PESEL R AhSar al | el
wi t h each present rentios imemdt, hand et alibree @t honseéhbb&:mt;ﬂaétwhw} ap@(%‘j}lihb P, .
corr espondg di yi ded, i 411 a or 411 e fix 0_eac

ot her by (rjrfé%s o%{. a glggrfge%?l?)r?g ngsn%%ééF s&gﬁ'%%gs’t'a bol tafl}k%d egﬁ’ﬂl&f&'ck
420a, 4208t%apeRnigHdy taxpans ibkdenmenbeny 4ffithed 806 mespettliritedia
engagi ng rEHBehbofe RIANWHasbAL cBHE*ﬂgﬁgQEiBEQre%ut aggr”@c éteﬁh rings
410a, 410Qa,_or 410b, 410b are expanded In di ameter by opératindg the jacks
420a, 420p-PFRIEAN Reggguehiae@ Sérpatnney Wi Fglr iagd dee lexpeindothe

di anetr | caﬂdmmmms.jbbteznenperqi%heﬂﬂﬁ}biﬂ%aﬂiﬁ Sdpeliddd¢pe Baga, 410a,
or 410b, Akjo%gespectively, it is possible to readily install themat a

ri ght angle 'w thout ki ng them slanted during the installation in the
-condui t. Howevefheetshulahenemaeh 200 | Davdicanieted wdltlhy acppapailbte eenber

is . Nan iLvel it is
socs; oo S eor OBl g 0, £y st 400 S R REILLIRLY,
i nst al | | nGPEREMNIExaLP| 9T Areptinghmagegiiali mayhee eumnged ofhenyopantrs of
the hol | owhditarai biecfinecetpes ithker i fBHRMeS: AP0 i HOABsRr @dioshbeNS ed, as
with the 8§S&§Jt.{r¥]ge mgglalr:lo_\alxvlilzand may be made of either metal or plastics.
As the mounting structure to mount the injection opening 500
for grouting material to the tubular member 200, a structure
shown in FIG. 27 is used in which the flange 500a is on one end
formed with a long sleeve 500b on which a male thread is provided
for connecting the hose via a conduit joint, and on the other
end with a short sleeve 500d on which a female thread is provided
for screwing the nut 500c. On one hand, the tubular member 200
is drilled with a hole, and the tubular member 200 is put between
the nut 500c and the flange 500a by screwing the nut 500c onto
the short sleeve 500d in a state that the short sleeve 500d of
the injection opening 500 for groutingmaterial is inserted into
the hole to place the flange 500a along the surface of the tubular
member 200. It is preferable toapply an adhesive around the
hole of the tubular member 200 to prevent a fray, or to fuse
.the threads by making a hole with a torig.
[0086]
The method for constructing the above described end
structurewill be described. The tubular member 200, the hollow
" resilient member 300a, 300b, the hollow
diametrically-expansible members 400a, 400b, and others for
constructing the end structure are carried into the existing
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08 APRIL 2004 resilient members 300a, 300b, to conformw th the shape of
the existing conduit P, for exanple configured to be ring-Iike when
applying for conduits with a circular cross section as wth toge P@ esent
enbodi ment, and to be a horseshoe shape when applying for a AR

shape conduit. The hollow dianetrically-expansible nmenbers 400a, 400b are
not limted to the above described configurations, but for exanple, an
inflation bag such as a tire inner tube nmay used to expand the tubul ar

Torber 2000 Suar oy rroudt LHEAGMARGLE NI ok I8 PPE; 22 g’ﬁheﬂé@é‘w”' "
ro Wi ur

g? ou'ta |r ng ?thjlf%?? t \(‘0?‘ der?ﬁfgégpﬁr{“e’ﬁ%ﬁ PGS 56@%}??%%&1@@ faienen| may
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h t f _gro rra.t e ei

plozgtl((r:]g Sggy%é'oﬁmu%t ILIng 3 ‘%% ﬁyl nﬁ@&‘e &RMo déhi He 500
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t ubul s drilled with a hole
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[ 0086] The for constructing the a ove escrl bed en ructure wll
be descri ﬁ%g'YtE%‘ﬁP%Faﬁ%%étecﬂ@@ d aheng dheolnnee periipheryerbshe300a,

300b, t hdlidiokowes til Aent maddns SopaNSE LB WRIDEH:4308, t4P8anPRfe0t hers
for  conglifildct i Aet EneTLr SAEMSEH 50" fs GRS WG W81 88509
injection openings 500 for grouting material in advance.
[0087]

Thereafter, the inner hollow diametrically-expansible
member 400a is assembled inside one end of the tubular member
200, jacks 420a are operated to expand the diameter, and one
end of the tubular member 200 is fixed by pressure to the inner
surface of the repairing material 100 by making the hollow
resilient member 300a deform by compression via the tubular
member 200. Then, the outer hollow resilient member 400b is
assembled inside the other end of the tubular member 200, jacks
420b are operated to expand the diameter, and the other end of
the tubular member 200 is fixed by pressure to the inner surface
of the existing conduit P by making the hollow resilient member
300b deform by compression via the tubular member 200. Thus
the end structure shown in FIG. 26 is achieved.

[0088]

Moreover, the other end of the existing conduit P
indicated by E2 in FIG. 29 is preferably sealed by an end
structure which is equivalent to the above described end
structure except providing no injection opening 500 for
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430 08 APRIL 2004 conduit P through the manhole M shown in FIG 29 or the
like. First, a hollowresilient nenber 300a i sI di sgoseg i ntthe | nne[.
surface of an end part of the repairing naterial 100 an at __a position a
predet ermi ned di stgnce away therefromin the [|engthw se dir88:ARRIL 2004
hol I ow resilient menber 300b is disposed in the inner surface of the

exi sting conduit P. In this configuration, each hollow resilient nenber
300a, 300b is preferably fixed tenporarily with an adhesive tape or the

| i ke. Negtroutihglmatarimayhend 1% eeaﬁ@aﬁ&toéh@olaﬁemhi B2 864 PEq I S
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and t he fl‘@‘r’(‘érlq:helﬁ uBired aferdisethe0oase wmtlhtednwemtmmml unethdd if
i nj ecti onyRPERICAGH SRE ﬂ@§e9]’.8&tdﬂﬂl drfle théf’%?f%‘?rch H%Q %041:]6051
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t ubul ar erfmefzwr Jheere 4 htubular iembew 206 lnbdst offe @b §erdAblies
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oper
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ki t PO aHuwwv & |7 iefitngTaMRe IquadQdRy &8 il & N \¢a,the
'[rﬁbljlngr rgr?rrber 200. ﬁ?hlll tnhe end sutruc?ure g{]om‘?)ilnﬁoﬁﬁg %g'gg'l s\facﬁl eved.

[0088] Mo edtes ek @ héFSSnamBFOYh’ége&‘f—‘%%?h{glk'meduAlspr SAdceathe by E2
in FIG 2znd $>aptrtebér dbkeyrepal edngymaveehsll BI0 weiks oMb hdisS ogquhral ent to

the above Q3G hefnerdaoo securely be fixed by pressure to the inner
surface of the existing conduit P and the inner surface of the
repairing material 100 by the diameter expansion of the hollow
diametrically~expansible members 400a, 400b, the injection
pressure of the grouting material can be significantly raised
compared to the case in which sealing material such as mortar
is used to seal both ends of the conduit, thereby increasing
the work efficiently.
[0089]

After the grouting material is hardened, each hollow
diametrically-expansible member 400a, 400b, each hollow
resilient member 300a, 300b, and the tubular member 200 are
removed. To improve the work efficiency during the removal,
it is preferable to apply a mold release agent on the part to
be in contact with the grouting material in advance so that the
grouting material is easily removed without being integrated
with the other part.

In the embodiment so far described, an example is shown
in which each hollow resilient member 300a, 300b is disposed
outside the tubular member 200, and the injection'opening 500
for grouting material is provided on the tubular member 200.
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structure except providing no injection opening 500 for 44 08 APRIL 2004.
grouting material, and in a state that the other end E2 is seal ed,
injection of the grouting material is perfornmed by conneptlng a hose to
each injection opening 500 for grouting material. In this p 8 _ e
IS no need for waiting until the sealing material is cured as is the case
wi th conventional nethod in which each end is sealed wwth a curable
material such as nortar, the injection of the grouting material can be

S : t _ i on. of d structure, sealing can
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since t heseeibd tvidw tiie FIREAI rIonGowtar al 100 make both ends of the
t ubul ar 200 securely be fixed by pressure to the inner surface of

the existihy conduit P and the inner surface of the repairing material 100
by the di anet elfThexpaaspie showheihdlmw3odshowsr that! in expangidpa#enbers

400a, 40 al ' u he outing material. can be

ol gni {1 oath |t&‘@$‘é{ﬁ§{éggpc‘§ér]r“p%%?%t%oiﬁh§%cé\ ed RYRFERSUES PG IRddPeR such
as nortauiifqgsed thesesisbong eondust ®her dwrid mt ,re@shﬂnﬁm;tl : megbﬁazl ngach
h k | Gi i s At @8, ot t a ,

hotT ow e asoseet The ifle, hel Sana Ay mafpEE' 2002, kY PAEERBES: | Pon
menber 308819%00n%fandthite hFdIOH nERBELLSDD arembeFrpved Thoilkpwove t he

wor k ef f iddiaamety idwarlilyg etdpansd B eamenbelr 1400 ef£rabsgosOd aPPINes BYI d
in conta ut i material in

evoase SEARG i BERGel A e Iy SRELASL A A S R Thmtel o,
i nt egr at &e Yl anhgeobesr2plris. fixed by préssineto shefiamedesaribed, an
exanpl e b¥ SHEWXidtintb6RAEREP NOMoQWoLES, | RS JIRGL=3008: 130001 S
di Spc)SEdend part of the tubular member 200 which is to be fixed by
pressure to the inner surface of the repairing material 100,
a hollow resilient member 300a is disposed on the outer surface
side of the repairing material as with the previous example,
and a hollow diametrically-expansible member 400a is disposed
on the inner surface side of the tubular member 200.

[0091]

In the example shown in FIG. 31, in both ends of the tubular
member 200, hollow resilient members 300a, 300b are disposed
on the inner face side of the tubular member 200, and both ends
of the tubular member 200 are fixed by pressure to the inner
surface of the repairing material 100 or the inner surface of
the existing conduit P by means of the hollow
diametrically-expansible members 400a, 400b disposed inside
the hollow resilient members via the follow resilient members.

- In both examples in FIGS. 30 and 31, the injection opening
500 for grouting material is provided in the repairing material
100 near the end part of the tubular member 2. The structure
for the mountin-g of the injection opening 500 for grouting
material onto the repairing material 100 may be an equivalent
structure for the mounting to the tubular member 200, or may
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out si de the tubul ar nenber 200, and the injection opening 500 for grouting
material is provided on the tubular nenber 200. 45 08 APRI L 2004 Hovvever

in the present invention, each hollow resilient nenber 300a, 300b be
di sposed inside the tubul ar menber 200, and the injection oBgrﬁFH@ 4 or
grouting material may be provided in the repairing material 100. Such
exanple is shown by a sectional viewin FIGS. 30 and 31. [0090] The

exanpl e shown in FIG 30 shows that in the end part of the t ubul ar nenber

200 to bg,di r | x1 st ndui t
P, a holl o%v&r(gg:llﬁeﬁ E ﬁhRBBOgﬁe ﬂn‘gélsposed Phsi d Lﬁalg“‘?fgnber
200, and ¥Wifh raef-emahglmreﬂd tiyeuseloHw tepi lamha mepbe:m whllahl dicm(;ale )

di anetri Fa@XPangd r@g‘rﬁfgé}@gi dj}ﬁ{:g)sj_eé;ﬂl R g.expanding the
hol | ow dloilﬁrnataed#3 iﬁpanlg*ll% er 400b 1 n diame tera q%l tubul ar menber 200

s fixed [tﬂpgp?bssure to the inner surf ace of the existing conduit P.
Moreover, FI G m30sabansby e Iékalnigﬂese&ﬂ PEGS . Qo bR wb%)ﬁraaﬂ'ﬁ{fi?{g 2 00

whi ch to. b f db syr.e e inner.  surface of ‘the repalring

rralt gl‘l :’;1|S 318%1:].@ ‘)Pi’g?l 6&/ F"g’sl gﬂ’t ‘hﬁ;c?w 36e%L LRt s’B%@Eﬁr%n:*PHP dit er
surface dispesrd tines idepaihre mgbmmrr meibas 200 hih hehereast towmaeeamlee, and
a hol | ow,qj I X r ) on e .l nner
surface si éﬂi%fllr %?tt§B§I g?nfi%irﬁyagg%sﬁ)}%%ﬂ:b ﬁj‘%ﬁg{ gﬁg\kﬁ in FIG
3 1, in Bot Andntke gind partubslsgalerkripes SotLe I’td)lartohhee;mﬂezemmmmbers
3002, 30QF 8RE HPASCHenBRr 1R aenfﬁ diges il e Lﬂ%htﬂpél b3l s 200,

and both e of the tubular nmenber 200 are fixed by pressure to he I nner
sur f ace &Pr{%ﬁ!@-tr pa’rFllr?gmﬁﬁfeeP?%ﬁil}ib'é t& digehaggeraky goammlsrted ja
exi sti ng thendpperPpay tmegnghef coheu ol tipwough &Ifﬁ-i rdubdlllay- eepdesi bbe menbers

400 40 th L es rs via the follow
res?l i en%%ngr?%%(r&zs%l A %%iﬂg@?%{ﬁpﬁa@g{ﬁgﬁr éﬁ gﬁﬁ‘gf FE‘? FRpEELton
openi ng wWidh pogrgrsdngnganeréalal Ins themoddus exampdes shognmiheri al
100 near pifgg.end R Lol sliige! WIW Aoy BEPGbcamuldted! GHCLY § volume

corresponding to the thickness of the hollow resilient member
300b, it is preferable, when there is a slope in the existing
conduit P, to provide the injection opening for grouting
material in the lower end part so that air can be discharged
upwardly while injecting the grouting material.

Also as shown by the example in FIGS. 30 and 31, providing
the injection opening 500 for grouting material in the repairing
material 100 will allow the air and excess water of the grouting
material to be discharged through the tubular member 200
composed of a permeable material, and therefore is preferable.
[0093] u

In each of the above described embodiments, an example
is described in which hollow resilient members 300a, 300b are
interposed in the portion where both ends of the tubular member
200 are fixed by pressure to the inner surface of the end part
of the repairing material 100 and the inner surface of the
existing conduit P so that sealing is easily ensured by
absorbing the irregularities in the inner surface of the
repairing material 100 and the inner surface of the existing
conduit P. When there are no large irregularities in those
surfaces, hollow resilient members 300a, 300b are not always
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for the nounting of the injection opening 500 for grouting material onto
the repairing material 100 may be an equivalent structure for the nounting
to the tubular nenber 200, or nay 46 08 APRIL 2004 be a structure in which
the inner face bar 3 itself is formed wth a female thread 99 ARRILo2004
tap, and a pipe on which a male thread is forned'is screwed into the
femal e thread. [0092] As shown by the exanples in FIGS. 30 and 31, by
adopting a structure in which the hollow resilient nenbers 300b is

di sposed ja dEw r wher.e t ul ar part
200 is flxegag8 resé%é?o ﬁcgpgm |ﬁge@§)“r?8’u$? o€ %ﬂlet*‘ie%‘ﬁ%‘? i s
seal ed i nthesﬁﬁréaﬁﬁatrtﬁ@umbtysfmlh@b‘emmﬁ Qﬁeeawjbmmerrmmetaé’eﬂo isin
direct contact with the existing conduit P, it is nmade possible to

di schar ge %r accunul ated in the upper part of the conduit through the
tubul ar nE#B2% 1200 conposed of a permeable material, and to fill up the

condui t mmlbuarglmtmmmmﬁi‘y] In the previous exarrpl es shown in FIGS.
26 to 28, sinc alr 5\37‘\71’ g acc%nﬁjl at ed HQ to a volume corresponding to the
thi ckness of t K& ASPLERPFEST? AERBEF LRG0 they Presenbrigregitcionmen
there i s & rdioferiainghbodyict anholtondikdldtor Qtﬁu@‘tu@é i@%dsfén&ﬁtéd)n

openi ng f ' nd_ part s t n

di schar ge i(}; %{%gﬁgegn\%h@t%lg&%% edc | ngﬁfe% *%‘15‘83?"’}5#8 eg\ag%tjge shovvn
by the exEREMEOTHLI EGod3@sing s1mephodi aung asg hélttq.m.t |am:1 dpenihag 500 for
grouting g@ftes;] al ciFanlie ineBankihgois EhaE 'e béé%,?e lh 2 i{lﬁro us*ﬁg]‘rf%hcr and

excess Wadbte of the rout| ng . materi al be di sc arged e tubul ar
menber 'E:B’ﬁp&%‘éﬂ &f‘gacﬁé‘rdh'éé:blaél%ﬂé?l annegndaqgseriedor eand phdser abl e.

[0093] |rccam:.tgmfaﬁm alakes despbsbeﬂlén‘@@délﬁﬂfﬁﬁl BhAIRERINR shﬁﬁ@escf' bed

I n which esilde menber s 30Qa, are |nter osed int portion
wher e bot en?gj fe 'It%g’bul &F %gﬁngzoﬁleﬁ'lb@rﬁ x€8nﬁ§gﬂiﬂl§§é‘ﬂre thg the

i nner surlfealéﬁQﬁCJmﬂe kailyy pbe t covstrhetr epaieinfpruiney iladdyl ORaandgt ke i nner
surface @ufifiRieht! St4t¥b MU defef@indal oficahl0 | FogiASd | YopnSypgd by

deterioration of the conduit. Therefore, even when repairing

a severely degraded conduit that has lost its strengthor a large

diameter conduit such as a tunnel, it is possible to provide
~ the conduit with enough strength.

[0095]

Moreover, since the strength of the reinforcing body can
be raised sufficiently high, it is possible to select a material
with a good fluidity and of a low price for the curable infiliing,
thus achieving good workability and low cost. It is also
possible to cope with the case in which there is a .step or a
bend in the middle of an existing conduit, and moreover it is
possible to construct a reinforcing body having a shape
conforming to special-shape conduits such as a horséshoe—shape
conduit and a box culvert conduit. Thus repair work can be
performed under good workability. Also by adopting the inner
face bar made of a thermoplastic molded part, it can be easily
deformed to be fitted into the reinforcing body in a step or
bend part of a conduit, and in a special shape conduit, thereby
achieving a smooth inner surface of the conduit after repair.
[0096] :

Also, in the present invention, since the inner face bars

48




absorbing the irregularities in the inner surface of the repairing
material 100 and the inner surface of the existing conduit P. Wen there
are no large irregularities in those surfaces, hollow resilient nenbers
300a, 300b are not always 47 08 APRIL 2004 needed and whet heP8 &PRIb: 2904 se

them may be determ ned depending the surface irregularity conditions of
each inner surface. [0094] [INDUSTRI AL APPLI CABI LI TY] As described so far,
according to the present invention, a reinforcing body of a hollow

skel eton structure is assenbled in an existing conduit and inner face bars
are attached to the  reinforcing body using a nmethod such as fitting, and-
in that st%R Sltdediiabpethbarieinierdingdhediyddubcbeieenstiwritenethatbiace
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reover, e oL.cing bo e raise
y h| l#q tﬁer %tsq;r CtL'L% tl(iLaL ﬁﬁt éFﬁB with a good

suff|C|en 8053| e
fluidity and of Merre@wegm B ¢W1Qiielrtgn€aﬂbeg| hédy | hanging tehdengthi efi ng good

wor kabi | i tﬂb@&ﬁaﬁ@‘l’ecoétmaﬂﬁoléit% %fé Hg%@ahgecﬁpf ﬁ’ﬂe% e ‘f 38 in

Wmchtheelsa B |nt an exi con I't, and
nor eover - iLrst pb§s st%l’%ec%‘?iﬁlff%k %trr@ ﬁﬁﬂ@rﬁgigbmyewaa ntjlﬁhshape
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oreaor |1 LBy Bl EEn L7 ot BB, Bl RS, AR eoR oot
nol ded pathe fesgadnbehigbitiye twier nebea daie ifsi tisgosetioihha spipdDrci ng
body in afg,grﬂp or _

[0097]

Moreover, according to the present invention, a plurality
of inner face bars are attached to the reinforcing body by
connecting them in the lengthwise direction by means of inner
face bar connecting members, and at connected portions of the
inner face bars, end faces of adjacent inner face bars are
abutted against each other and these members are connected by
means of inner face bar connecting member disposed over the
adjacent inner face bars. By this arrangement, the strength
of the connected portion of the inner face bars is increased,
the connected portion is not likely to deform during injection
of curable infilling or due to external (water) pressure or
internal (water) pressure, and it is made possible to achieve
performance comparable to the case in which a single long inner
face bar is used over the whole repairing length of an existing
conduit. Furthermore, this arrangement also solves the
problems of manufacturing and transportation due to upsizing
of the inner face bar, and achieves improvement of workability
in the field ow:mg to the ease of handling.

[0098}

Also, upon mounting the inner face bar on the reinforcing

body via a fixing member, a similar arrangement may be made for
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bend part of a conduit, and in a special shape conduit, thereby achieving
a snooth inner surface of the conduit after repair. Pk?EQg%Oﬁlso, }ptzhg
resent invention, since the inner face bars 48 08 A are fitte
Pnto the reinforcing body thus being supported thereby, ext8PfifRIke2@)4
pressure will not act only on the inner face bar, and therefore the inner
face bar is not likely to deform Thus the inner face can withstand the
injection pressure during the injection of curable infilling thereby
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conpar ed PS¢ FARBELS riwd tacenre filxiag baxe ayerahut thd pgaddsitreacspi r al
form [ 009¢heMDESO¥BNNECBEC WHEM LIt %f%@&%“é%”%@“’fﬁziﬁ{éf.rt?alf ty of

i nner face bars are at acheg_to the reinfgrcing body by connecting themin
t he | engt A c‘ﬂ’r‘i‘%&‘ﬁ"ﬁ%rﬁy rEBASCEOYeMENe adtacent fdainachang. ndiber s,
and at covinbs taad-angerents ﬁgetsher_eﬂgumbffh ﬁﬁtéh&ﬂﬁﬁecdﬁ%tﬁpb%‘ﬂ%r?géf &dﬂ;ﬁgent

i nner facg; uf t agaj nst eac r_.an ese menbers

connect edﬁb’gﬂi@%{n@s o’?g)ilnrhcgrreq%de absar‘fecsoqﬁfg%‘?cfr?gb%ménddilstpdé’e&‘%r t he
adj acent pagmib¥ete mhisevepe:rImeamcangmnWablémostmem@tﬁlé infwHileh |
connecte ' 1l f; 1S, Se e the cannecte
ot on 1o Rng e IR ngEr (8ol o a2 h U AR epa LS TR ng o
due to eferAfaPXif&iBo)cpnduity e Wrus 4 fhdsnarrangesentprassiglve abed it i s
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i 5t ng ol tmREF T HERr Ba¥y i ey 1A AERLHP S oLEA PR Ho o8 obl onms
of manuf attkaligd idy dtr dispdritedid ewidige tioo tigsieaiseg of handling.
[0099]

Moreover, by adopting a configuration in which the
connecting positions.of the inner face bars by means of the inner
face bar connecting members, or connecting positions of fixing
bars by means of fixing bar connecting members are displaced
from each other in the lengthwise direction between
circumferentially adjacent pairs, it is made possible to
restrict fractures of the curable infilling, because even if
a gap is formed in a connected portion caused by force in the
lengthwise direction applied to an inner face bar or a fixing
bar, and therefore the gap will not grow to be continuous in
the circumferential direction.

Furthermore, by adopting a configuration in which the
connecting positions of the inner face bars by means of the inner
face bar connecting members and the connecting positions of the
fixing bars by means of fixing bar connecting means are
displaced from each other, it is made possible to enhance the
effects of the present invention, to prevent the curable
infilling from leaking out to the surface of the inner face bar
during the injection of the curable infilling, and to prevent
the fluid incoming from the inner and outer surfaces of the
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of the inner face bar, and achi eves inprovenent of workability in the
field owng to the ease of handling. [0098] Also, upon nmounting the inner
face bar on the reinforcing body via a fixing nenber, a sim/|ar
arrangenent may be made for 49 0 08 APRIL 2004 the fixing baP3ARRIL 2004 o

plurality of fixing bars are connected together in the |engthw se
direction of the existing conduit by neans of fixing bar connecting
menbers and then attached onto the reinforcing body, and at the connected

portion g L f1 X -ha r f j.ace f.ixi.ng bars are abutted
agai nst e%)((:#]l'elo'%éro %t%g 1?0%%%%t qﬁ@%i %Bg?hog‘? 0%;% (rg‘ré:} 3 'OLngeﬁefq??(ibr‘?& bar
connect i rif beanironp itsius dthe virnate cadjodfc diite fiepanig ilmay mat@yialhi s
arrange lodfe strength of the connected portion of the fixing bars is
i ncreased as descri bed above, and it _is nade possible to achieve
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to upsi 2 MRS ORIBRENEHAPaFR@F ek 1n AF LaRIERRTEs SIreaitdeBay eans

wor kabi | idfy am aldhesfivel drogealihg mbeeedad, obr andhdsign [ GA99)s Madeover, by
adopti ng i ' ' | ect i siLt.ions. of .the inner -
face bar ?%S%%nrﬁ%ld%{é&%tdstq#eé ?%%a%%gghgg‘r%%%’o%r&%%gpﬁgcltré‘ﬁﬂ'gys?f)gpeggnnecti ng
posi t i onswngatadgorfdonshhneanshancingi tige befif ermeaxd ithe prebent are

di spl aced nfdriifgigch other in the Iengthw se direction between

circunferentially adjacent pairs, it is nmade possible to restrict
fractures of tMOTEQOVERre RiPIAFHY Bedfiddngvatntarial gaptveenrothed in a

connect edtipdiyg Gncaa@drhy fianee ifaceh®ad,engl g seadler pessop1appbi ed to
e cont i SUBGEIE R CAn AR P B AP A A O ERe A FaFE, P2 aldopt | ng
conf i gur &hieorfixinghildar + h@amwomdeatrilyy Eekigtiions aff the samertimeeabars by
Teans. Of Joi il 1ol An" ¥hicNRRC! pBE1FTBRE" 820 fle! BinbNBREL! Blr
connecting members and the fixing bar connecting members are
displaced from each other, allows each inner face bar to be
fitted into each fixing bar via a sealing material continuous
at the connected portions of the inner face bars. Thus, the
watertight structure at the connected portions of the inner face
bars is further ensured.
[0101]
Furthermore, according to the grouting structure of the
end part of the conduit repairing material according to the
present invention, both ends of a tubular member made of a
permeable material are fixed by pressure from inside onto the
inner surface of the end part of the repairingmatérial and inner
surface of the existing conduit at a position a predetermined
distance away  therefrom by means cf an hollow
diametrically-expansible member, and an injection opening for
grouting material is provided in the tubular member or the
repairing material in the vicinity . thereof. By this
arrangement, upon injecting grouting material into the gap
between the existing conduit and the repairing material, the
injection operation of grouting material can be started
immediately without waiting for the hardening of the sealing
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fixing bars by neans of fixing bar connecting nmeans are displaced from
each other, it is nade possible to enhance the effects of the present

invention, to prevent the curable infilling fromleaking out to th
surface of the inner face bar during the injection of the cg8e&ﬂ%lL2004
infilling, and to prevent the fluid incomng fromthe inner and outer

surfaces of the 50 08 APRIL 2004 existing conduit fromflowng into or out
of the inner face bar after conpleting the formation of the repairing

) acent LR SR iteq il T Tt AR o BB AT 1 i ng

bars adj zﬁﬁa’#ﬂted securrlytwikkhout bmngemgfme@bar tle ogliyiomsamE thef an
adhesi ve Q{nSealrhdBbY kdk eR&s}EXngUébﬁﬁulttsﬁéh n?éjei:d.l R MOSR Rls&di0 ensure

the watertightness and caonnectivit ese_connecte ons thus
enhanci ng PRE a3lsedihe éfrnJ@ﬁ&lepeeeﬁ%Surﬂ\fétqthh&qgr%téegératwaﬁr &8y a

seal i ng rméefaaéeaetwee@ hligh fiesem Eﬁénaftfbdvhéixﬂimﬁl f B6@ePQr thiuls | S made
posmbletq35 strtit .a watertight stru r, bet enthelnner frﬁce bar
and the "o‘e?rl YpAPPERYILRP| %’e é[’d’&d‘t"’t ¥+t h §59¥eFrn%”%F

confi gur aiuh:rlan menhechfdiheepding dmmagle e pemmeab&eando%na:bnra&&t I ng

rrenbers t ecl I.Sp.a ach
other. ariih i eagiid e WEH WUHINN ¥ o RO BT, , &
seal i ng r:ﬁt]@qtarorbeﬁtthm@a@utamgtmetebmbcttéwqo@mprgﬁsngftmgurarin@w face

bars. Thigs e grerRitanly iietliblCE¥R ralulliggconnect ed portions of the
I nner face bars I's further ensured. [0101] Furthernore, according to the

grouting [&10¢3t ure of the end part of the conduit repairing materi al
accordi ng to tRhasoprbgeadoptinegtd eonfiouiatids oh whichWath adzebrmade of

surface o haBuRa: iy Ansc i abaniy 3 B BB TR SuEdBpate of the
exi st i ng ofobltieiexigt iagpoendybh aadprhel sepadiriag mafi et bk wikhey hohdowf r om by
means of yaig iHGlh®Vnember interposed therebetween, it is possible to
ensure the sealing even when there are irreqularities on the
inner surfaces of the existing conduit and the. repairing
material, and to raise the injection pressure of the grouting
material even higher.
| Moreover, by constructing the end structure of the
present invention onone end and constructing another structure,
which is equal to the end structure of the present invention
excepting the injection opening for grouting material, on the
other end, it is made possible to ensure the sealing of both
ends of the injection space of the grouting material and to
discharge standing air and excessive water in the whole length
of the injection space or water intruding from the inside and
outside of the conduit, thereby substantially improving the
quality of the injected grouting material.
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di anetrical | y- expansi bl e nenber, and an injection opening for grouting
material is provided in the tubular nenber or the repairing material in
the vicinity thereof. By this arrangenment, upon injecting groutin

material into the gap between the existing conduit and the pﬁﬁﬁ?ﬁﬁb@904
material, the injection operation of groutihg material can be started

i mredi ately without waiting for the hardening of the sealing 61 08 APRIL
2004 material, the injection end of the grouting nmaterial can be sealed
securely r&ﬁgfwg being affected by the conditions of the inner surface of
t he existing conbuit such as running water. And al so the injection pressure
of the grouting material can be raised to a high |evel than conventional

level, thus subsiciailyy rednoe ifag aheeae@ékfb'lééﬁdui\@!%@riﬁ e the
t ubul ar nel?’r%t;er for 'sealing is nmade of a perneable material, ar amnd
excessi verl@tEreRSPhe discharged to outside during the injection of the

grouting mat er iptlepddiligy anplevaDgty hef gedhifoycialy hBRbersWapkbT@IL i al
after curﬂeg]a_i [00102.18 I.sq: %ﬁzdo ti,ng a con{i. uration in which both ends
of the tUbUIArCHemEr HHE® 1 c?’gisftp]gl% Wit he i nner surfaces of the
exi sting conduiassambltimg r epadr ingimEdrcimy wehibearsholihtw aedidlilent nenber
i nt er pos et A te 1S, s ihle r i ven when
there ar g’q(l(%lr%u glrll' [ %se 161#0%%&%%?%%@& %%??%%%Z&oétggfﬁa@;lﬂs]t]&ﬁlaﬁggﬁduit and
t he repaitithginags urflacewf tde Sxisting jogndstitan pressure of the

grouting matemittlactMey B phEralVeyesyeinndy £ANSIHAU 0 tHde igRdgst ructure
of the present inyvention on one end and constructing another structure,:
whi ch | s g% BELRECERANGL PORY b A6 <Wrd & EBEBNE N A\ HIEOH AL £OERE | ng t he

i nj ecti orexipenrling faloggowhenglendgehi alf thet k&isttihgr entduit; i anaade

possi bl e 2 %Elr the sealing of both ends of the injection space of the

grouting naterial and to discharge standing air and excessive water in the
whol e | ength anJeRéing) éccgyabdpadafdd luageintat rudiapgbktwrenheaiidsi de and

outsi de @hrldieraeBdiits dnRPERBY: TS IRl ¥l L QX it iPconduit.

2. The repairing method for an existing conduit according
to claim 1, characterized in that a plurality of fixing bars
are mounted on the inside of said reinforcing body, and said
inner face bars are fitted into said fixing bars.

3. The repairing method for an existing conduit according
to c¢laim 2, characterized in that a long member continuous in
the lengthwise direction of the existing conduit is used as said
fixing bar.

4, The repairing method for an existing conduit according -
toclaim1, 2, or 3, characterized in that a long body continuous
in the lengthwise direction of the existing conduit is used as
said inner face bar.

5. The repairing method of an exiting conduit according to
claim1, 2, 3, or 4, characterized in that the step of assembling
the reinforcing body comprises: _

using a vring-like reinforcing member extending
substantially along the inner surface of the existing conduit;
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quality of the injected grouting material. 52 08 APRIL 2004 [CLAIMS] 1. A
repairing method for an existing conduihb conprishrg }hebsteps of : g t

reparing a plurality of reinforcing menbers capable o eing carried into
Fhepem Stgl ngpcondw t: assenbling said reinforcing nenbers in08 APRWY 2004
skel eton-1i ke reinforC|ng body extending substantially along the inner
surface of the existing conduit; attaching a plurality of inner face bars
to the inside of said reinforcing body to assenble then1into a tubul ar

form extendingy f the exL$s ; and_ thereafter
injecting a cura%jf[g (?I fi %’gﬂgll Y &b B 3%&5&%‘ & TetRERE Mhr s and
t he i nnertenbenrga@tod Hﬂﬁde@ﬁmwl@gl toreicval id tﬂ'éléengphwn.segiimdmbrf or an

exi sting NEilé t | 1, characterized in that a plurality
of f|X|ngggars %$£§ﬁ% CF%#F?hZA@%SIde of said reinforcing body, and

said inner fac’e“"f%%a‘h#@fﬁt'*#@d Teinf oA ing  pemeebsr by Jneane pépairing

et hod f ofome®king | REMSONdL tRe CEfitEyidd FidRibn characterized in that
a |long nmenber continuous in the | engthw se direction ‘of the existi ng

conduit is used as said fixing bar. 4. The repairing method for an
exi sti ng €onduithecepadiringg hethbdiat Jan %x:.@;rin% cﬁhaﬁﬂﬁtaﬁﬂtdﬂm@ tohat a

I bod I pfuoys Lin th gt rect o] XIS |ng condui t
i gngseg gsfé)i;{él g’ i gherB’f a(fe%%J b %Ctr Jf)’éﬁpf m{é{lﬂgdtg? ghebxiadi ng
condui t aEERmEh kg othﬁelléﬁmfpr@lngB bagly 4:onqh:ar%arst-er| zed in that the step
of assenbling JdwnifiifOr Ci padrbedy cong%+ﬁf§ PR4N9 g dd s |1 Ky

reinforcin nber extend| n substantl ong t he 1 nner sur?face of the
exi sting Iﬂq-‘l]'l key reiptoraingy membegisd andng- | i ke

rei nfor cidigmectlng members outside the existing conduit; and thereafter
carrying said partial reinforcing bodies into the
existing conduit for assembly.

7. The repairing method of an exiting conduit according to
claiml, 2, 3,4, 5, or 6, characterized in that a space-infilling
is provided on the periphery of said reinforcing body to reduce
or eliminate the gap between the inner periphery of the existing
conduit and the reinforcing body with the space~infilling.

8. The repairing method of an exiting conduit according to
claim 1, 2, 3, 4, 5, 6 or 7, characterized in that said
reinforcing body is assembled after a tubular surface bar
extending along the inner surface of the existing conduit is
disposed on the inner surface of said existing conduit.

9. The repairing method of an exiting conduit according to
claimi, 2, 3, 4, 5, 6, 7, or 8, characterized in that injection
of the curable infilling is performed through an injection
opening for grouting material provided in a permeable material
which is laid near an end of the repairing material.

10. A repairing material for use in repairing an existing

conduit, comprising:
a reinforcing body having a hollow skeleton structure
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menbers at a predeterm ned interval in the | engthwi se direction of the
exi sting conduit; and integrating said reinforcing nmenbers by neans of a
connecting nmenber in the | engthwi se direction. 6. The repairing nmethod of
an exiting conduit according to claim1, 2, 3, 4, or 5 chaP8ARRILz2004n
that the step of assenbling the reinforcing body conprises: assenbling
partial reinforcing bodies fromcircunferentially divided ring-Ilike

rei nforcing nmenbers and connecting nmenbers outside the existing conduit;

and thefeéitéﬁdiﬁ%rs\ﬂﬂ!ﬁ:aiﬁa'ﬁ graiaﬁ e PhEE U Pty ltﬂteoeﬁhgt gg' sting
conduit for sse ai rl% an eX| condurt
accor di ng“?% uH‘al elregnfgrc;ngg:oq)y ln@h&ﬁ%%mblede‘{rqﬂhatmrallty

space- |nfmflcmgcumieﬁéﬁvhdﬁﬂyOﬂlbhaeﬁewﬂwaﬂhiwg ﬁé&dkdfﬂﬂq Lpdy to
i_nner peri pher eX|st|ng

reduce oL nate .t en th
conduit an ‘?ra} "{3} %H’Eﬁ% g litPf P eféﬁéeg PAF ?H—‘hglt% lnlﬂ?éie;epal ring
met hod ofazmh exiting condwt accordl ng to claiml, 2, 3, 4 5, 6 or 7,
characterized i f iL.ng. body i rrbl el fter a tubul ar
surface bar apgtlg?tﬁ&ig Hﬁéro%gg?gb%ﬁ ace %o ‘ﬁbl AFmaHduit is
di sposed Wﬁéﬁée |¢mérwbwlﬂaeéeofl§’aed érteot thg Edmdmigt pa&tsThff rmal ri ng
et hod ofredih f3dhd 1 Y meRifl4st +8C , 8,
r 1Y neRMiYst +8 f@ﬁ? ﬂ‘ﬁael‘?me(ij LS e ?fache co“:ﬁéirt#l&r med

characterized in that injection curab e i'n g 1sp
through an injection opening for grouting material provided in a perneable

mat eri al 1mhi cla r&ph&rdngaﬁ&t@fh@I\Cfdlf repaireRg Ah k1B B4 dondhdt A
repairi nq:&more for use in repairing an existing conduit, conprising: a
reinforcin I}‘(r]aw ng a hol |l ow skel eton structure 64 08 APRI L 2004

ext endi ng substaamlaﬂﬂqrca.Mn@oﬂbre tnammlg siumba(lem‘slddletenl $ttirigtugendui t,
o v AP AP BEME SesCLAR amd MEH o R
fixing p Uit/ thejxpinforciggybody being assembled from a plurality
of circumferentially divided ring-like reinforcing members
each of which has a plurality of fixing parts in its inside;
a plurality of fixing bars each of which is formed in its
outside with a first fixing part to fit into said fixing part
and in its inside with a second fixing part; and
a plurality of inner face bars each of 1n\irhich has a smooth
inner surface and formed either in its outer face or its end
part with a fixing part to be fitted into said second fixing
part.

12, The repairing material for repairing an existing conduit
according to claim 11, characterized in that each of said fixing
bars is a long member continuous in the lengthwise direction
of the existing conduit.

13.  The repairing material for repairing an existing conduit
according to claim 10, 11, or 12, characterized in that each
of said inner face bars is a long body continuous in the
lengthwise direction of the existing conduit.

14. The repairing material for repairing an existing conduit
according to claim 10, 11, 12, or 13, characterized in that said
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a plurality of inner face bars each of which has a snmooth surface and
which are fitted into the fixing parts of said reinforcing nenbers to form

the inner surface of the conduit. 11. A repairing material re

exi sting conduit, conprising: a reinforcing body having a hgélﬁfvﬁ@k@@?o
structure extending substantially along the inner surface of the existing
conduit, the reinforcing body bei.ng assenbled froma plurality of
circunferentially divided ring-like reinforcing nenbers each of which has
a plurality of fixing parts inits inside; a plurality of fixing bars each

of which is formed.,inits outside with a first fixing part to fit into
sai d fixi ngSIRECTCARG body Fomprisge aplural by ofdr fnge Tnigepein f ety

plural ity menborer dacse baispeged f WHARAARANIRO hed AT UI(RES 20

formed eit I.ts qQuter face or its part Xi ng “par %o be
fitted int §8F8W§§@oﬁ&r?f’§i’-ﬂﬁ opdihe emisting copsiuditngndea eplwtaXiory

repairing ef @dmtedtg_rfg)rtﬁbmﬁeréicﬁ@f deﬁnb@t(ih ' @nﬁl’lrﬁflﬂ;{%‘gﬁﬁg’ %d n that
ng

h of
S??ec'gl ofla'lcopgt E%ngFg iakgbﬁauﬁ‘@gbﬁﬁs tqﬂéoﬂ%’lﬁgr(ﬁrﬁgl mat er i aI forWI >

repairing an existing conduit according to claim 10, 11, or

h t d f b b d
charscter! 159 | O Terlalind btk o] ST RS BA Rutel 000 200 1
repairing REFRFAiNgfin qlépa! 1Paglbn 1€xi $8i og bbnedhiatracteehrddnin tthad] ai m
10, 11, 12ga94 ﬁé%lnﬁgpé q;dcﬁ,eqsl P?EEéa fovy é%u%%%nﬁgﬁg 4 rq_‘l nf.orci ng

body conprises a, gyural | ty of 7ri n e reinforcin 81 sposed
at a predet¥RTFRLLY iR cpnvexdtyh 0r|@ig!mﬁ %gappﬁebﬂ-@he(ﬁpadmmwcsm ng

condui t anils anhtlﬂ.BhOtIS a®f lemecid %@Pﬁéﬁﬁﬁhﬁﬂéecﬁﬁl%&{:%‘ﬂ 8rd¢
integrating, sai f, %%ke rei nforcing nmenbérs together. 15. ‘The repa| ring
material for repa r| ng exi sting conduit according to claim 10, 11, 12,
13 or 14, characterized in that said reinforcing body is fornmed inits

outer peripdery mid Peﬁairing material for repairing an existing conduit
' according to claim 10, 11, 12, 13, 14, or 15, characterized in
that said reinforcing body is formed with a through hole passing

in the lengthwise direction of the existing conduit.

17. The repairing material for repairing an existing conduit
according to claim 10, 11, 12, 13, 14, 15, or 16, characterized
in that said reinforcing body includes a space—-infilling which

can be attached to the outer periphery of the reinforcing body
and with which the gap between the reinforcing body and the inner
surface of the existing conduit can be reduced or eliminated.

18. A repairing structure for a conduit, wherein

a hollow skeleton-like reinforcing body extending
substantially along the inner surface of the existing conduit
is placed in the existing conduit, wherein

a plurality of inner face bars which are continuous in
the lengthwise direction of the existing conduit are attached
to the inside of said reinforcing body, the inner face bars being
disposed to form a tubular form extending along the lengthwise
direction of the existing conduit, and wherein

a curable infilling is provided to £ill in the gap between
the inner face bars and the inner surface of the existing
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concavity and convexity for formng a groove-like space which is
continuous at least in the lengthwi se direction of the existing conduit.

16. The repairing material for repairing an existing conduit dj to
claim110, 11, 12, 13, 14, or 15, characterized in that sai doﬁgé#@'r%ﬁ‘b

body is formed with a through hole passing in the |engthw se direction of
the existing conduit. 17. The repairing material for repairing an existing
conduit according to claim10, 11, 12, 13, 14, 15, or 16, characterized

in that said reinforcing body includes a space-infilling which can be
attached tg,phgiputer periphery of the reinforcing body and with which the
gap between the reinforcing body and the inner surface of the existing
conduit can be reduced or elimnated. 18. A repairing structure for a

condui t, rei | 4 j ' ' xt endi .
substanti Wy al“.t‘ot%Q%?gfi}ﬁ%ﬁ%ﬁé?ﬁ??%%%&%&xfhgé%(ﬁ i ﬁ%%%ﬁg&ﬁtggicg%ﬁ“hced in
the existihiy cohataeterhaedi Ana thatr glachy off sabdrinner- facs barsh isr e
cont i nuousatachdt® thaskidwes g rdi i i 31 b ha B
attached to. t%e inside o sgfd%%?ﬁf%f&?%ﬁ%ﬁh%%@r?cnée)?g#%{é%%garss bei ng

f
di sposed tP¥I ALE MBIRLRD (PR Sherddsigenadhsaise nednforsing beidyect i on

of the existing conduit, and wherein a curable infilling is provided to
fill int gap tween. the inner. face bars and the inner surface of the
bxi sting 2ha P e BEBR1skRT 40N ot i ARG tPdcia cdoiBr &
condui t ackbrofi A§ .t charatrterisedchardtte dardd ot ns& hat £ £aiflg Bareiid wnner
face bars jchqg hdRSEEILALSAI el nf j via a.plurality_of fixing
bars which ,gr e nount eﬁ .ontighgﬁé %ﬁsﬁ{éle% (r)h%'{s)%qﬁurée% n‘?%f%‘f%’go%oé? ftES The
repai ri ng SN CMGUIE conduit according to claim 18 or 19, .
characterized in that each of said fixing bars is a |ong nenber continuou

in the | engt hw direction of th existing conduit. 21. The repairing
structure For aiggnﬁ%?lﬁiﬂgﬁﬁ%%tu&ecﬁaﬁﬁ %?Q,dui@, agronding 14 geadNi zed in

that sai d 18ei df%r cim@bodyharacterized in that said reinforcing body
comprises: a plurality of ring-like reinforcing members
extending substantially along the inner surface of the existing
conduit; and a plurality of connecting members for connecting
and integrating said ring-like reinforcing members together in
the lengthwise direction of the existing conduit.

22. The repairing structure for a conduit according to claim
18, 19, 20, or 21, characterized in that said reinforci—hg body.

is formed with a through hole passing in the lengthwise
direction of the existing conduit, and the hole is filled with

said curable infilling.

23. The repairing structure for a conduit according to claim '
18, 19, 20, 21, or 22, characterized in that a tubular surface

bar extending along the inner surface of the existing conduit

is interposed between said reinforcing body and the inner

surface of the existing conduit, and a curable infilling is

provided to fill in the gap between the surface bar and said

inner face bar. '

24. A repairing structure for a conduit, wherein

a hollow skeleton-like reinforcing body extending subéﬁéﬁ_{:ially
along the inner surface of the existing conduit is placed in

P




conprises: a plurality of ring-like reinforcing nenbers extending
substantially along the inner surface of the existing conduit; and a
plurality of connecting nenbers for connecting and |ntegrat|ng sai d
ring-like reinforcing nenbers together in the |engthw se di PEBARRK- 3904 he
exi sting conduit. 22. The repairing structure for a conduit according to
claim 18, 19, 20, or 21, characterized in that said reinforcing body, is
formed with a through hol e passi ng in the Il engthwise direction of the

exi sting gondui ‘ﬂr&mewﬁa‘t ed with said curable infilling. 23.

The repaifring's ru a’ con according to claim 18, 19, 20, 21,
or 22, charact & pludalatyhat mmaxbﬁaae hans are attacked emdthg alside t he

i nner surd@acep@f rteh.glft%ﬁgﬁ?lﬁngacﬂy" éceéé rQQéﬁg Rk Lﬁﬁf}mse

rei nforcing bod an ner ace o e exi sting con
curabl e |C}\’F1F€FCFF¥FQ“|%W1 prWE@He%"énH*Pl F‘hr?%lgaprgéméﬂvﬁﬂﬁ st@rflm:e bar

and sai dagmlé@cihtbﬁra RAbulAr mm’l Réhedtdiyct ure for a conduit, wherein

a hol | ow skel et on-1.i ke e| nforc n 0 endi ng substanti al | al ong the
i nner surface & RH& c%"r?%ﬁ’t apﬁ{:'zfc"‘@d‘tl ﬁ%ﬂ%é%ﬂk{w t he

exi sti ng ddiarehti qn dfethenem@tm@odqdm‘ft Iarmaeboﬁﬁeetbdr’sO %ee:tafdtaa@ied to

t he insi of _t t he | t hwi
directi ogﬁanl}j C|Jr}gn nferen‘% $9d$§g%{ ?g%ﬁgegﬁé@?h @J‘EB dﬁf&’@ﬁﬁl ed into
a tubul asHainavesesi poidhpannest faaacbatscen barstaty amemhuqh ttheir

I engt h- wighRy HIARC RN Mutlthy %ﬁwﬁgge%%mwt&l&re ARk eq ot 0 €ach ot her

with a inner face bar_ connectin | Spose spannl ng over

| <
both inner fac@ P4¥able 1é1f§{l&t1é‘9| } RFOVHdedeh e fléﬂrdl‘FéE@@s 2 betmgened

agai nst edrhishsefacbaiaadet e anaerarddy bt lthgek ss PLIRY cdadutie fill in
the gap between the inner face bar and the inner surface of the existing
conduit. 25. The repairing structure for a conduit according to claim 24,
char act e2i5zed Mhet hepaibr phgrsdinuctwfe £oxiagoneug taaeconting e cllaitthe

i nsi de of gt Ne KL UL Ak POAY +tHUECESSHYEEN1ity of fixing bars are
| attached to the inside of the reinforcing body successively
along the lengthwise direction and circumferential direction
respectively, and each of said inner face bars is attached to
said reinforcing body via each of said fixing bars, and a pair
of fixing bars adjacent in the length-wise direction of the
existing conduit are connected to each other with their end
faces of each member being abutted against each other by means
of a fixing bar connecting member, which is disposed spanning

over both fixing bars.

26. The repairing structure for a conduit according to claim
24 or 25, characterized in that said inner face bar connecting
members for connecting two inner face bars adjacent in the
lengthwise direction are disposed such that two
circumferentially adjacent ones are displaced from each other
in the lengthwise direction of the existing conduit.

27. The repairing structure for a conduit according to claim
24, 25, or 26, characterized in that said fixing bar connecting
members for connecting two fixing bars adjacent in the
lengthwise direction of the existing conduit are disposed such
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along the lengthw se direction and circunferential direction respectively,
and each of said inner face bars is attached to said reinforcing body via

each of said fixing bars, and a pair of fixing bars adjacent i e
| engt h-wi se direction of the .existing conduit are connect ehst@:’%ﬂvﬂo‘?ﬂ her

with their end faces of each nmenber being abutted agai nst each ot her by
means of a fixing bar connecting nenber, which is disposed spanning over
both fixing bars. 26. The repairing structure for a conduit according to
claim 24 or 25, characterized in that said inner face bar connecting

menber s fOthé@nﬁﬁétbﬁlgchiﬂ@ehaﬁﬁiaii‘ ea&?ééel?r?] 8198%' a*?yégg?]a%%rﬁ Wl‘gieare

direction are, di sposed such that rcunt eren
di spl aced FRGHY Sfinie ¢ieﬁgttnylﬁ@r@xmts@m pfeché exist ingecendwsit ng
conduit. 27. The repal ring structure for a conduit according to claim 24,
25, or 26,2 har er| zed i.n thgt sai d fixing bar connecting nenbers for
connecti ng“tiw 155 AFRIINGPELUATUrs fofe @ ceRdubhiansatidiag torcdin he

exi sting cbﬁduﬁ a2 e, dirs@bedhnucltedi0@qARR £ha804atfaink Jface bar
i n

ci rcunferegg ] ones, are .drspl aced from each ot

| engt hwi se dhrec%/l 0 “E%ﬁf %SFPFTS b’gb‘ﬂﬁ arzgpnﬁﬁgtﬁ-Bﬁam?m}n%r%ﬁliﬁ:ture
for a cond@#ﬁph@é@idfrﬁgnt*@a@havmeﬁél 25, 26, or 27, characterized in that
‘said inner face bar connecting nenbers and said fixing bar connecting

menbers are displaced fromeach other. 29. The repairing structure for a
condui t actbr di if'® §ePRAFANIELrestuns foa7a eondisit akevadieyi zedlain hat a

pair of enzn,f a(seszs pl2mabg 29Nehahrdet eR3Leqa i A tS? Egél 4 él gm?aflr S, adJ acent
in the- se dlr&CtIO of thcg/emstlng con arelnteraal
connect ed 0 e gh”(’)‘f‘?‘l’é AFRAIYPE Frdd Sixiey hars @dmcenhom the

accor di ng kengtihise 2Ure2% ici6 o2 the@xiet i3y cohdat iz q_ql,tb@ryﬁ%,
seal i ng rgg,ﬁ{écqged $d URP gL et ween said fixing bar and sai'd inher

face bar. 31. A repairing structure for a conduit, conprising an end
structure of the repairing material through which the grouting

30. The repairing structure for a conduit according to claim
24, 25, 26, 27, 28, or 29, characterized in that a sealJ.ng
material is interposed between said fixing bar and said inner
face bar.

31. A repairing structure for a conduit, comprising an end
structure of the repairing material through which the grouting
material is injected into the gap formed between the inner
surface of the existing conduit and the repairing material laid
inside the conduit, wherein

both ends of a tubular member formed of a water permeable
material are fixed by pressure by means of a hollow
diametrically-expansible member corresponding to each end onto
the inner surface of the longitudinal end part of the repairing
material and the inner surface of the existing conduit at a
position a predetermined distance away from the end part, and

an injection opening for grouting material is prov-ided
near the end part of the repairing material or on said tubular.
member,

3Z. The repairing structure for a conduit according to claim
31}, characterized in that a hollow resilient member is inserted

between each end of

bdo




material is injected into the gap fornmed between the inner surface of the
existing conduit and the repairing material laid inside the conduit,

wherein both ends of a tubular nenber fornmed of a water perneable nmaterial
are fixed by pressure by neans of a holl ow dianetricalIy-exBﬁﬁg?B“ezﬂ%%ber
corresponding to each end onto. the inner surface of the |ongitudinal end
part of the repairing material and the inner surface of the existing

conduit at a position a predeterm ned distance away fromthe end part, and

an injectigngo ' f t] ecj.al i r.ovi de ear the end part
of the re‘f)gimcrii %ﬁ&r;gtg ar ?%I.ﬂ{)e%uoén&gag@ét Ehﬁﬁgr Eu%g%ﬁ: T .od%z&q'hgxiﬁf)ﬂgi ng
struct ur e“PBAULE cORdGhe dBBerdisng fiageciafi rhhes Irehiar rog enazerial, tdat a

hol | ow 1 cetivesh WaEherend bEsAidffl HBLIREN Affeedn 2 O Ry 2004

sai d tubular nenber fnd the ipner surface of the existing Co Wr the
i nner surfAUBSHFL1eaLlY e PaReP kRt WeMREL- or  bet ween each end of said
t ubul ar nenber and each hollow dianetrically-expansible nmenber. 33. The

repairi NGy $Iructure far. a conguit according to,claim 31 or 32, )
charact erizved i1 KEP3ARd g DEFPAEUEE A% freondulh agrarsdinhterelain
| ongi t udi bl oend2ef cheeacdeaiireny imtehawl thed groan ihlge sitritward fdher eof

both end b I M e f reabl e naterial _are fixed by
pressur e%{%ﬁ\{%&e@ﬂi El)#ear?llllésll?r acgld(#‘%[ he" ot%%?ﬁgr#(?p&”ilﬁtg ra ﬁFf"Figa’?fiﬂ eri al
and t he i%é’—rhe stiheicendfthaneati boithgendaduf tthet tabpdsirtmember made

predet er Bmed paiméapte @YedriReT 8LEORIRLAMBIND Rh SRy BOMLRAY fig 0l | ow

di anetri calql)ty- exB%ns}gl e nmenber. 34. The rep Ing structure to condui t
accor di n§ PP hthothrLend or the repadgdndmater tal aas thedmneanber i s
i nt er posetitfstareer bheheehsising ddwidituan pesPeion Wigdedeterfiqwgded in
t he ot hery; A 'aﬁhr LIEnN terial, and_the inner surface of the
| : .
exi sting condui t (S;a% e |$1%ée¢?‘%ﬂ;’$%cﬂeﬁ?s ?Eear EPXEAPRGNIADG: iRgllow
bet ween §damedydsadl yssixpangidile membeyer and the hol | ow _
di anetri cal | y- expansi bl e nenber.
34. The repairing structure for a conduit according to claim
33, characterized in that a hollow resilient member is
interposed between both ends of the tubular member, which is
provided in the other end of said repairing material, and the
inner surface of the existing conduit or the inner surface of
the repairing material, or between both ends of said tubular
member and the hollow diametrically-expansible member.
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60 ABSTRACT The present invention relates to a conduit repairing nmaterial,
repairing structure, and repairing nethod thereof, and particularly

provi des a repairing nmethod for an existing conduit characterized b
conprising using a plurality of reinforcing menbers capabl e98ARRILKE004
carried in the existing conduit, assenbling said reinforcing nenbers into
a hollow skeleton-like reinforcing body extending substantially along the
i nner surface of the existing conduit, attaching a plurality of inner face
bars to tgegirseee of the reinforcing body to assenble theminto a tubular
formalong the | engthw se direction of the conduit, and injecting a

cur abl e i nkR§ PrR§ENEt bnYeRt e redatRecie eheondntt reped nimgsnaber L&k, i nner

surface ofepdier Bg Stdtducta@ Vi tand repairing method thereof, and
particularly provides a repairing method for an existing
conduit characterized by comprising using a plurality of
reinforcing members capable of being carried in the existing
conduit, assembling said reinforcing members into a hollow
skeleton-like reinforcing body extending substantially along
the inner surface of the existing conduit, attachinga plurality
of inner face bars to the inside of the reinforcing body to
assemble them into a tubular form along the lengthwise direction
of the conduit, and iﬂjecting'a curable infilling into the gap
between the inner face bars and the inner surface of the existing

conduit.
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