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
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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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nortar between the liner and the inner surface of the existing conduit. In
this nethod, however, the reinforcing steel such as piano wire i s not
engaged with the plastic plate, and therefore the plastic plate itself is
not reinforced. Therefore, when it is applied to repairing 08 APRIL 2004

pipe, the curable infilling such as a nortar |ayer would be subject to
cracks caused by vibrations due to vehicle passage or earthquakes. Thus,
underground water will pernmeate through the cracks thereby directly
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suf ficientogdoavel . Furthernore, when injecting

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



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 operations

addi ng one after another to prevent the deformation of the §BiARRILy20&4ind
plastic plate due to the pressure of the injection. And this woul d nmake
the execution of the laying operation conplex and tine consum ng. [0006]
On one hand, conventionally, there is known a construction nethod in which
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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 conduc{:
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




reasons, the conventional construction nethod 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 time consum ng. [0008]
[ DI SCLOSURE OF THE INVENTION] In order to solve the above de@8ARRH. 2004
problens, it is an object of the present invention to provide a repairing
method for an existing conduit, in which the inner face bar such as a
plastic plate formng the inner surface of the repaired conduit will not
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mortar, and also to provide a repairing material to be used for

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




exi sting conduit, and thereafter injecting a curable infilling into a gap
between the inner face bar and the inner surface of the existing conduit.
In the repairing nethod for an existing conduit according to the present
invention, it is possible to adopt a method in which a plur @BiARRYs 2004 ng
bars are attached to the inside of the above described reinforcing body,
and the above described inner face bars are fitted into the fixing bars.
When using such fixing bars to attach the inner-face bars onto the
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into the ¥ ting body. [0011] 5 08 APRIL 2004 Furthernore, in the
met hod off QH& Jor esent invention, it

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 as'éembled, 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]




I's 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 conduit and the reinforcing body will be reduced or
elinmnated. Also, in the nmethod of the present invention, itO0BAPRRs20M e
to adopt a nmethod in which the above described reinforcing body is
assenbl ed after a tubul ar surface bar extending along the inner surface of
the existing conduit is placed on the inner surface of the existing
conduit. Moreover, in the nethod of the present invention, the injection
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material that is provided near the end parts of the repairing
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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




structure extending substantially along the inner surface of the existing
conduit, the reinforcing body being assenbled from a plurality of
C|rcum‘erent|ally divided ring-like reinforcing menbers each of which is
provided in its inside with a plurality of fixing parts; a PBARRILZ0@4
fixing bars which is formed in its outside with a first fixing part to fit
into the fixing part and in its inside with a second fixing part; and a
plurality of inner face bars having a snooth inner surface and formed in
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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




can be fixed to its outer peripheral, and which thereby can reduce or
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 OBtAIPRHJI2004
using the repairing nethod for an existing conduit according the present

I nvention and characterized in that: a hollow skeleton structure extending
substantially along the inner surface of the existing conduit is disposed
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repalrlrmﬁkﬂlatnnnstfumtmn@daxténdangOBdegahﬁlhmiyth%ﬁ@tﬂH@”ﬂHﬂéﬁl the

rei nforci ef.er ed t urality of
ring-li keéqg:feiy?}%/odrf:ltntgé rr‘%a}'F S(’(Ja%r)lsry c}%h JS“subcg][ ?eaci qit%’r]ge’flﬁé"%%er
surface<ﬂbﬂdﬂi%u|@tphgrébmﬁulpﬁzmnnex[ﬁaneubaysobonbmnEOUSngn ﬁﬂmbers for
o Ak oseha e SO RO .

Iengthmnsqﬁﬁlrectlon of the existin
struct ur &% e é’é‘-eﬁf‘el ﬂP@H?l ‘éﬁscrﬁ’eﬁisr%% BT Eng dady + atith &dept a

structur en.nrmn/vfﬂa(daa Ibb@s8b68.nﬁipah.kp39@& 1 ekaf oreima HodBo i xteRAny th a
through t]:ﬁlo%d)%ﬁgl fgngghw1ge 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 exisﬁing
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 conneéting
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




| engt hwi se direction of the existing conduit, and the hole is filled with
a curable infilling. Furthernore, in the repairing structure of the present
invention, it is possible to adopt a structure in which a tubular surface
bar extending along the inner surface of the existing conduil8 ABRIL 2004

i nterposed between the reinforcing body and the inner surface of the

exi sting conduit. [0018] The present invention is intended to achieve the

i nt ended obj ect by a configuration in whi ch the inner face bars, which

f h f t aft repairin are
attachod DALBEPREPE FPeF o BARH HLEBrBI B THED B 1ro EROR ek hct B

struct ur elergéhuiing dibettivn alff yhel ergsthagi omeduisyrdmrehel hbhe £xisting
conduit se;fhay \tﬂgghrﬁl 85958.‘[39%}?9?}_']515'85 sufficient strength to receive

the force acting In the present invention, there is
no limtation oﬁurhléermms Iorthe trepleiing nchetirneenreacé bhe poes bt

rei nf or ci nﬁvaﬁexon, fid ik @ﬁ)s'é%’b'l% € aeageva L¥rabduge ri\ﬁeashyh B QYL OF %r_y on both

menber s, or fitti g Vi a fixi ng ba means such astenl ng SCrews

can be ad8prEace| QE]XHQ{ICH%J PéB&Hth@ #FH!%&W%(P& the exkting

accor di ngcoh@uih&spiﬁ@f@oséWBatwanm rBenfePaihy HbdRLRE ikl fifepise I N
| ded. rei nforcing nmenbers are assenbled into a

?Q?m[ gfg: %'69%% ng'ﬁf) 3"'11%7‘“6% %%cﬁléjfibh structure extending

substantlbW;'Bhl ong the inner surface of the existing conduit, and this

Kk t nfor.cin ody
depond ng’ o 1 e BRgRERt IR BIRRE, B¥emias cotollifd EhALof ek i
rei nf or ci T 8Bk Pa Fonddppratdan &8 rinigh thie hhnetrhéaeszl kaxrsg vdormtui t

cor r espongbAg thtecsdmé@giﬁﬁe@fsdﬂﬁd&a%ﬁ%telﬁhcﬂhé ﬁ%tee%ﬂélnﬁgf'hso to

Tron o e B E b B RSB ey SARASID ipkata do o

steel -r elsi{e)‘.te:mh sttrettuee 8xOE8ndPiRyLs2D84ah0020ly 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.



In the nethod of the present invention in which reinforcing nenbers are
assenbled to forma hollow skeleton-like reinforcing body, it is possible
to easily cope wth special-shape conduits such as a horseshoe-shape
conduit. At the sane tinme, as a result of obtaining suffici 68tARRIL20%
of the reinforcing body, it beconmes possible to choose a material of a
good fluidity and of a |low cost such as nortar wth a | ow water content
and air nortar thereby providing a nethod of |ow cost and enhanced
morkabillf so, according to the present invention, since the inner
face bars are ttached to and supported by the reinforcing body, water
pressure f rom din sitde winethndt &f dpd i @degiendct lipveottibe imnerhiicdce bar

and there. Cﬁpréy_aﬁ%:l f QEmBaYAt eL JeaSil 85, A NSty t?grhnj %cti fJ curabl e

|nf|II|ng su nstructing a supporting and performng a ional
i nj ect i orftkekeirnphikedainforednanbedyl alt of Posisd bler t@rﬁ%@llb}aside in a

short tinRgith B@@%ihl%hﬁ@\é%ond@ﬂ%‘%h%%@@HQtQ@QhoeaQHQEé %rﬂiugl.ttr ucture
in  whi cg}th nner face bars are attached t he re|n orcin Vi a
fixing badts tﬁ’&ﬁ@“‘?t tHeRsias 8 ’E%S'QJ-J?/é’ferP?jiaﬁnllﬁgt%‘é LHrHeR| ‘Eﬁirhem si on

of the fiod nghpareibforedngt hrﬁ:dyr,el ntot;et:aglebog;omdﬂgéwew nfaﬁb?fséc? bar, ]
corrpared C h.t i nn ace, bar is, direct i xed to the
rei nf orcﬁla:é%‘eadly%xl cﬁﬂmngﬁfﬁ ilg'g % 3 %O%o?ﬁfqt % & i nprove
t he wor katiih tay loavd watee asmttend fam:bdnm efo mtizan $ihey ablye proetiekiing aof t he

i nner fagRiRyg id¥ qqﬁpr&;g}_ceadg té?xr{aql%erch}tyﬂk%%ll jyactions for the conduit,

for exanple, exploiting a_ thernmoplastic resin m) ed part as the fixing
bar making it 236€si %‘F‘é°¥%1’ﬁ|%é°at}i‘?@r(?sl§’(§’d:yl$ﬁ?mﬁ¥@nt SAecef tlee ipmer t hus

provi di n@dd&b&ﬁ@@ﬂé 80tavhed itd) sndisilppaddicd Bﬁ%'hefb'é‘fﬁf&f@lné wohyas flane
ret ardanc 0022 xpl oi ng a

pluralit PfF%ﬁuﬁgr&%ﬁ)Fﬂ'ﬁyﬁ]&g&smrﬂftnﬁ’z:cg‘érﬂﬁ es‘gd&FFEEEYO‘?P 9L the
exi sting icmsmtufaced)aaoasd rusreaisgpaneedgf ot coantee medsdieD8gARRELE 2004

condui t s aeeordidgk {6h 1O BLeabRL HAFANLHNY TS 4 B8RSEPLSting 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

10




to construct a structure in which the inner face bars, which are to be
attached to a plurality of reinforcing nenbers of the reinforcing body,
are reinforced. This structure can prevent the deformation of the inner
face bar thereby allowing the use of thinner inner face bar 08/ARRILL20GH
fixing bars of a length extending between adjacent manhol es offers an
advantage that a seanless watertight structure can easily be achieved.
[ 0023] Mbreover, in another enbodiment in which the inner face bar is

configure be | ong,.remer, continuous .in the |engthwise direction of
Che exi stonfetn -t SR, ER RSN EHT ket an FEREP L ERRARAE (i o
t ubul ar flor mans const raictruatooeddint whéphi thegishencface drg havipradsent

i nventio Lt | 0 ' ' | ' in the
| engt ht S te,Be AERIRE thia NN 6RULAIL il IpndERY SRR 1 O
t he condeinforaing hosyesarenreinfereedar Shifs gtrychirgrcarviprevent shape

W th thosgheldREr@fatlih 6¥! tREriGRlr Fa8BAAE t3RNL MR aRRbIEHg! Phe use
speci al -shape ,condui,ts such as a horseshoe-shape conduit, a box cul vert

d hape
(r ect angathdangs innerotace it s SL5QanF 4 Letingpharssafpdenatde t he
i nner facxtmiding bitweatad adiaceatpahibiley 6f fEESL&H Sadvhrithiye that

circunferential, directign qf the existing conduit. Theref.ore, the inner

face bars THI SRS I"gﬁctbee&dlr fo &E'{fe ic%'dl Sy ScactEvShape of a

condui t tiE3 proving workability. [0024] Furthernore, in another

erbodi ment, by gl 8 ARGené s AU DI W AIER {081 hdl Yallel LY Of
nding su

ring-like rei'nforcing 'nenbers exte g stantiall'y along thé i nner

per i pher yad - 1§ heoafilguireg dendbft aarEoRY sPeBbEratcan tmuatser i n&de nt er val
in the | argidbtviits<lidigectdonObrt PReC&k 85t Mg oMb it drd 1aS pTRga1iRgsSi bl e
to const rye condu

pressure.

a It capable of resisting, the_ ingcrease of the exterior
oo BN AGSSTTLERRE B 4 HHIGLAG FPRB.q RENBEFHED o ng
nenber s lay coedndtofepadnipgts muaantecd thecpnesenttinventciomluiite iepairing
o ey ogRishle PGSR S8l Aha OMEN Ut Qe M, e, 2 L

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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enhancing the structural strength of the conduit. Mreover, by adjusting
the length of the connecting nmembers between the ring-like reinforcing

menbers so that the shape of the gap between the ring-Iike reinforcing
menbers is a reversed V-shape, it is possible to cope with Q8HRIL20GHe

existing conduit. Also by formng a reversed V-shape and a V-shape, it is
possible to cope with a step in the conduit. ,[0025] in another

enbodi ment, it is possible to adopt a technique which utilizes the above
descri bed connecting menbers and conprises: circunferentially dividing a
ring-1ike re| nf or ci ng menber into three parts, assenbling a parti al

rei nforci ngt B e¢xistinyrefosdaitti 4kl gbtiaimetddhiuat elgh&eecanalys and

has a | engt m{)ﬁ I condui t,
fromthe dl‘%/hl ded gia{f ttg{ea%gﬁﬁhgﬁgggnégfggﬁgkﬁmﬁl? aé(;od}dsul H8988K85H and
carrying t Y gEoEsking Ehatlergtly dfoshesconnect heg atfmhﬁns bertwaeseulnéy

This techni M ciém{@ t & d adpse ﬂﬁ%?i‘b

when appl i dlq?% e ﬂ[felrizbgz[d%ﬁegs (%Iogo | npr%ﬁ\}% Jt’)l I |l#y ¢ ﬁce t he
secti ons éﬁ"efr"gtﬁ?frﬁ% ke rakukawst ing ngEhess i sgiewarssskty+ohapan be
assenbl ed dit £§ q!mstsfieal@omluﬂotpe wiﬁQE@Jed@oﬂﬂﬂié’éh§f@H&"c:%ﬁh’ltby Afglici ng

or elim na%?n het wee reinforcin bod and the i nner surface
of the existing co ﬁe‘ﬁrtsﬁag gegeﬁﬁ‘?lal Vgl aP?fl%t AU BOEE4BEBI € to
prevent thE&oP& Wfl@hcangtlapdy'.nf lthm Ebnduitg up due to the buoyant. during
the injecti@pzefy the curable infilling by attaching the space-infilling on
the top of "the re| nf or ci ng bod Al so attaching the space-infilling onto
the side portion Ipfangiher enhodi ¢y, BSdys possibbertesadopt atttm:h/reiqdecal

di spl acenenhioh il iAiNOKE | 3600 TUBY-REESS LBANELEThE 30 J}gi' nner
surface of the existing canduit her, eb {gna I Ng t reinforcing b

i nsuscept i 51°€"PF3 5§ or mafd: ﬁ““‘F@G??flPﬁ not RéVigddHgdi meént W%%l ng a
tubul ar sureiséopaing meRbet ARRID Qe parts, assembling a partial

reinforcing body, which is circumferentially divided 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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in an existing conduit in advance, it is nmade possible to prevent the
curable infilling fromflow ng out or t he condglttﬁven vv?ent th?hdanage of
the existing conduit is severe and al so preven e contact w _
undergroundgwater. Therefore, the properties of the curabl eOBHRRIL 2004 uch
as nortar will not deteriorate due to a situation of an existing conduit.
Al'so by using .a perneable material for the surface bar and a cement
material including nortar for the curable infilling, it is made possible
to di scharge excessive mater and air induced during the injection of the

[ f t fa e bar by . filtration, effect
Consequent L0 21 f§bind otk 1p 3iende. Thisandareshiblesomrevent
conpact ed thatmmmidea tnmfﬂaﬁ.d)n.ag fzmﬁmfd.emmhl cut Q)ﬂJEHQ{cgj’IQ}H]t ﬁ; \aé?tégw%{rapng

ensyrin stren
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peri phery bhetqwtra@tnwethm@em;ound Watenca\ll‘ltemfcﬁmi tﬁérpfﬁ)@éﬁﬁ?es

Cont | nuous: Sans L, R R e WAL By St o F b onali
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and the reﬁl‘g ? otRi At boeRtiamdot  amuexisting necdedpissi Misd by edtirey zhe

5! st ancepagmsanle hited PYOORIE sRoUEATEr! Al !d NGB T

Such formatlo_ﬂ of con aV| ies and convexities is also tlve

reduci ng of*THINg ﬁ‘F’E héde curpble dndidling :ahbtlﬁema@ﬁmsnéﬂ.te
provi di ng tmedlsehatgeme@gzémwew {eth}:ébr G ﬁ@%gqygﬁrﬁhgg?gg \év'l[tzl%ce

t o effective i
agai nst T haH By e OF oo GRERPLS, FPERIHY9a8 6 Th (e REH@CIEse: Plod
above and BHdgatiane effiesd - th@ongeghEnblythEheranmﬁnnﬁﬁﬁukrﬁgd¥jgéggg g¥ e
P esent i mrant s aorafe ORI ARbHeS Jq TEBbALER " LSRR I TherBrdRe:

present I n.vent I on, I s made pOSSI

bet ween t He* 1@’51%‘%? N%%mm% Y&k eH oreemgbeteet it odghcamednchor
ef fect prosugpdetelyt,hehusr ablseriing hiighd stwe gthnatfh@r F8irRhgrci ng body and

t hr ough hctloqugt]hereof. [0029] 130 08 APRIL 2004

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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on one hand, configuring the inner face bar to be continuous in the

| engt hwi se direction brings about an advantage that there are no seans in
the | engthwi se direction of the existing conduit thereby increasing the
flow capacity of the conduit. Also configuring the fixing b88 ABRILs2824i ng
the inner face bars onto the reinforcing body to be continuous in the

| engt hwi se direction of the existing conduit has an advantage that the
nounting strength of the inner face bars onto the reinforcing body is

i ncr eased. BUt,oh”o%%”EhéﬁéuaEbﬂﬁgu‘f‘iﬁHe e §RRELT 1A% g gl A0e

existing conduit is Increased I nner T ace "bar f|X|ng bar
whi ch ar eceBhiPHOBEs ik n thee ﬂ@ngtthw;tgé dlieect o oibrtllmsexabouhg awndui t

wi || causgdvanPagb! emat H:Hell% brkl A9SPAALi PR hang H@EH@%&W ' ities.
That is on, manuf act urin typically the inner ? ar or XI ng
bar is ta‘Rg n’Eﬁ’) SHLSE I cotipit, rherehy ANCERERET Ehecblrw %@Q%WI i m t,

tEe di agetbﬂrth)é dd’i'&ilﬁfﬂblm Qﬂ.sbe@b?]ﬂtblhrlmm ftlekqnlgabae ﬁéieéeé@mw
them t ropj ens uc as_stora he nanu acturlng
site Al oghéYMeS ML ot nd S LRESERI ST oche E ik i ol o
that hasinli theciheugthwmendu.ngcbmonhefortuenmsdtn.ngl egnidaies has0@3)] | n
such cas t re.for
ox ot | ng Dyaitage That chONBneIRof YT Be A8 ihhOR kld BELH G

manuf act Lﬁlmgr%%mnﬂ% hedy 9 abRperazed on BMi/ dmsomenisiitwptdonsqual
ef fect asyhdréd I&ﬁeclaﬁiﬁlﬂngyléhgﬁh ”RG the ebcaﬁ%&nb%cﬁ?ﬁs i8irldrddaear s

contlnuou31n b %’(cg W se directjon., That i's, .a repairing structure for
an exi st i HPRDAGG ann &6C6 Py 254 Hae Er"@é@ﬁtb?ﬁ\%‘ﬁfclho‘hr‘?é’ rized in
that: a imrtlrmtlehgthwmaeldioeecrteidﬁ orfcting cuidyt ienf esdingt WwibBcatiseal | y

al ong the, gggsieatm‘ egslffum%ggm 08 LRNAMRL ral B i 809300 14 CRE

existing c ifiner face
i nsi de ofThafe ¥oi m@uﬁé\@yursm@etxpmayly nthéeimmer i dati alr

directi orueéwctitﬂqlg RRgtikvitaRedl BCHhOA Plei h%w'vﬁ{ém&n%%dli' fgth
respecti ve)@/ 66§a be at%se ln?lgtl ntt:I?e %iltal%utt)el{:lea}:r ofoir:lrlne drl.?mlonxperreel wz-l?ars
adj oi ni nF*£YB AAPRIE2380
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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to each other in the |engthwi se direction are connected with their end
faces being abutted agai nst each other by neans of an inner face bar
connecti ng nmenber which is placed over both of the adjoining i nner face
bars; and a curable infilling is provided to fill in betweeHlSARRILN2Q04
face bar and the inner surface of the existing conduit. [0031] In the
present invention, it is possible to adopt a structure in which a
plurality of fixing bars are attached to the inside of the reinforcing

body in tge és@ﬂtmé@ o rard i1 t%_’ﬂfis@”'%ﬁle&‘i‘i%eﬁ‘fat béhngbﬁé

ty,
respect|VﬁbgbBthe ove described I nner face bars are attach eg to the

rei nf or ci dgRd Faces eing ahutted agaignst earh PithergbBaRgans of ni ng to

each ;)t Qen imneﬁ:l‘lafdcﬁa;l%h![i‘\r/]\béﬁnéttﬁﬁglmpéb rtvhﬁl.tgi(ltlfﬂ naceangvkl Eéiﬁn h

connect e er. w eir e s being abutte each ot her

with a fix%ngﬁ%aﬁé}xﬁﬂkﬁﬁi &ﬁ?@n ?? pRafREabLE ingbi%l??xi%g bar s.

Al so, in phevpdedene fihentn (he,tweteni theodsnklre faoealapt and shié ubing®e i n

whi ch t heg ?pfgg d@fcfﬁéeéxi§@fﬁ%f *ﬁ% connecting_nenbers foi connecti ng
& SUch tha

the inner Tace bars are —artan t two of circunferentially
adj acent he®dkls are displaced fromeach other in the |engthw se direction

of the existi n.ih C@HQUE:;séHQ?’%thB't%her uﬁ rhé gogéfﬁfét thn %%tp'to%b
p055|ble to %£t a structure_in which the above describ | Xi'ng bar

connect i ny & ¥pwhdgh,achlmEat HeY 1oL iHHg ing bagsj arsi W@t@%he‘éetﬂi ot her
in the | etigéhsusﬂ@ledbfemie @ i9ff otrled ngXbsdy nich e@edyeﬁgtnweSerdﬁwﬁqowch t hat

other i n T FOHo el ehadtns et SePrae CoRBur ¢ EoPuARYROre, i n
t he presedesemiked iiomeri fatce pussiablecatbachedjto het reinforcing Wuidyh t he
above desgid egty BRetnd i}fa sannana o IRITRRLS 289, %ﬂﬁﬁg'% ch
connecting nenbers are ace from eac t
present i iiht F’t1‘?%95'6‘§%$%I@ITQ?tPGDfDS’fAPR?LeQD@ﬁmg condutt ‘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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adopt a structure in which end faces of the above described inner face
bars and/or fixing bars adjoining to each other in the |engthw se
direction are integrated together by bonding. Furthernore, in the present
invention, it is preferable to adopt a structure in which a08APRKg2004
material is i nt erposed between the above described fixing bar and the

I nner face bar. (0033] The present invention is addressed to achieve an
i ntended purpose not by configuring the inner face bars to be continuous

over the Lear 4t 1 l%lp%n&%C%i S%t ached&%lggﬁﬁglf;’gr ﬁj}/riﬂfegéslné body

proposed, in the 1nner ace ars‘are a
provi ded farse d@lté‘nealedd%lt |fmg<mmdmxts a@mmmlmh mitther tidbihar form

as a wholg, t y of parts
in the Iengr%%\nﬁwge Eitll#eécjdt%no the e st| ng coc%c]i ﬂd%l %dﬁ‘ connecti ng
them toget her ERGHSGMGTLE cAR thR R MRAY é@‘@@&lll%ltf éhick mueferallgosd]

That is, ddad teab@ldm@mr@fmhﬁlaheé%raallﬁ\geﬁht@haanls | iMtRIrgoaeq bar is

di vided i,nto a nd en fac se_nenbers are
abut t ed ttl?%{{)&?‘ﬁ E?{S c%?ﬁfgd gf‘ﬁ %}%éﬂgeﬁff‘?%@arf -ace bar
connect i r{ng@*rpers which are di sposed spanni ng over two adjacent nenbers,

thus raising i SP00SGLIAN SN0 odd) Jlch QNN Lo g connect od

portion will helne i O 0 ' 1ing
or due t@@mapt(lvmp@m)flgmwm‘eh@rmnﬂrefaae bammterhe p!lom&umueusand t hus

a re'nfo@%éﬁlﬁﬂé‘%ﬁofé"%ﬁﬁéﬁffﬁbtﬁbnégﬁiofftﬁestQEEthngoﬁﬁﬂﬁﬁr

achi eved. Thus, it is nade ossi ble To use standard nbers tor the
i nner fa(PéfelY&tous]ﬁhBFQB?S@éIIVV'H@r?hE hepras fACRbR¥SALR dtdashed
t ranspor tat ithe Qauaedrbinbong&y ﬁr@bgaéd ol dd e Ra s i@t il edhidagti s al so

i %i ng o4P Pe AFSeti] 9F 5t ARAEPldn, s ot Ernpafuchut hdtnaotnals o °
t hese nervber snper fane b@atsaglattnsﬁt plezehibyhef pamdscibnrdot @ééngobetiber with
Fixing bas cernen b?dth8 88:4PRhYy ¥%uit 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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menbers which are di sposed over tow adjacent nenbers. This configuration

provides a reinforcing effect conparative to that of a single fixing bar,

thus solving the problens with nanufacturing and transportatlon as

descri bed above and, at the sanme tine, provides the ease of OBARRILZ004

t her eby i nproving the workabi lity in the field. And, in another enbodi nent
of the present invention, the positions at which the I nner face bars are

connected in the Iengt hwi se direction with inner face bar connecting

mb d f nf ti t that. th
Connect | HEEREHS [URETD A Th T HRRCT LoEh v FROEERRE REFRREDs THA ho
ci rcunf ercs:mf:agumtﬂm poavidhss Déiﬂfsrgnng@ii@b&gsompdmtmnoa;m i's
Produseciaf @ COMEre eHiRany Ball cithd T86TviAGS LT BrdlEchS 0[S o O

t he repairing w se direction ca f'or“exanpl e,
an eart hq%mefaqmrlmsnwunanﬁﬂor@rm%nsudﬁmqed above acndr,cahttéweent i al

directi orsarﬁéwtltn@erﬁt@{rfdéaa;rfél@aabeof 'Hdddl fiﬂ% thelreBg {RSFSYARY tie

factures. I n anot her enbodi nment he positions at which the

003
fixing baf téhc‘&ﬁhe’ét dde figdd engt hwi se direction with fixing nmenbers
connecti ng nented,ate @hcstm@ﬁeﬂtuomtrtem bﬁngtéﬂwéeeﬂtrmtemlém the

nf ti.all wh d
oL ount ergati eldnt 3 e Rl S M A I iR Aoy [
t he | engtltmg;rhwxse dmreomofrmm:tnmn{legtﬁa@:te barp:mme_abet&madbersagre that
the curapls,idddd | 859 birbﬂﬁf%?@ﬂ%!tmyt %dﬁ%@‘é!ﬁ% %rﬂ_a%e %@etﬂéﬂ Wl not
erentialf direction t

gr ow cont | nuous yiIn th Clrcu er nore |n anot her
embodi mestonnast inthpesisiens 1 thenhBBEE NERGR MESsaEANAth €OMbINYGUSar

connect i rig r’(ﬁf@@fﬁa&fnﬁfﬁ@rﬂﬁaﬂcsﬁxféﬂcﬁﬁchT‘h&Bebflf@rbh%ﬂ %ﬂ%ﬁi‘ﬂa@%
clrectl oo LRE) o S St 15, G RIS SHLE domerqur at on
makes i tfqmmsblabdse due émhantenstiencbhethe afepblieimpge satieriatedni aheand
e RGN L LLUAG 0 b 0o Pl 001 O AEceHalne, i e
gap will not grow contlnuously 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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infilling. Also, after the repairing material is forned, it 1is possible to
prevent the fluid incomng fromthe inside and outside of the existing
conduit flowng into or out of the inner face bar. [0037] Furthernore,
anot her enbodi ment, the inner face bars and fixing bars, or OBFN’Rﬂn“éﬁMace
bars or fixing bars are configured such that each portion i n which end
faces of adjacent nenbers are abutted against each other is integrated by
bondi ng, for exanple, with an adhesive or sealant. This configuration

ensures thefiel eyl ghimess a@t%xcwaeebpmungfmaberiamnfgtf&m@@rti@ns of
the inner, face bg)ls %g/or fixin bf further enhancing the above
descri bedlBRQRFLPLE Pﬁ?V?HFngﬁs i&f% %&ﬂmw F&e8y £he basidermnde
fixing bountabde dfetharaisideg danduit fildwiegsikte dooherdl ahwaimids ght
structurefg v$ on the inner face bar and the fixing bar. And particularly

by adopting, Yhe sane ti me, a configuration in which the positions of
the i nner[®#@%2%] bar connecting nenbers and the fixing bar connecting

renbers are di SAbARthidY) GAClnoChBE et Atin A Uhd BREL,TREEC il |1 b

fitted into each la a contlnuous se€alin erTa
connect ecARdrfivhng o’PaFﬁe Prnthef dprepafacet bagsmage fpagsngolb@na) aEcure a

wat er t i ghionSigweddl aacﬁttﬁmeaenwﬁ%mﬁtwrﬁ% eﬁdtﬁa%éwafraa‘jaa%xﬂﬁr S.

[0038] The routln rycture at an en art  of e conduit re alrlng
mat eri al HF gfz?ﬂ 'ﬁ%@‘ﬁﬂ%ﬁtm%@&e’éﬁséﬁeﬁaﬁ?& by &

repairi ngfarateenanq:lle‘,omthj antddigesi vy out beglanet ertigls Idmtrﬁltdmagﬁbrﬂ‘ or med

bet ween t u f eX| t| n dui the al I

mat eri al (_Tt}?sd(f’[g}’ﬁ o a%%%t(l gﬂ% S Har%ol?%? Je‘éllf"ﬁ ﬁ (ﬁ DGFEDr a

t ubul ar mnﬁmééﬂlﬁ innperfirsebbarsmmel/ical £ axeng ibagw biyhps dsswherwi th a
corresporg}immgt QW ARl Il d JF g .menber  respectively to the

i nner surface of the longitudinal end_part of the repairing material and

the inner surf&dEORY dEerposing seadd@omakerlphbetwernathe ddaiagni ned
di st ance hart waddtye awamer Faom bde, fiar e8Qds Bikk Rar foirl 4 Ratkerdlghw se

directi O%’tr%%q:u:pe %% W@glnl‘tﬁgofnner 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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that an injection opening for grouting material is provided in a near end
part of the repairing material or in the above described tubular nenber.
[0039] In the present invention, it is preferable to adopt a structure in
which a hollow resilient nmember is inserted either between B8APRIJIZ0GH

t he tubul ar nmenber provided in the other end of the above descri bed
repairing material and the inner surface of the existing conduit or the
repairing material, or bet ween both ends of the tubular nmenber and each

hol | ow dlanetrlcall anS|bJe nber. 0040 The, present ipyention is
o oese B 2t ByeliEoRatRemite Tk Bheutbpd hanatcial 15 BroTLssaan n whi ch

t he ends @f néhe anUIpalrt gmo flos nﬁdpdoftﬂ\m@nmahereusbrngncmlatboam t he
repairin ed by fixing both ends of the tubular nenber
made of %%ée?]%éb%c?et‘%é@%e ’@96%? essure onto the inner surface of the
exi sting W]t and the inner surface of the end part of the repairing
material, 1nsteafl Gle $HAlddHt l&ﬂn)’lérh{]icﬁl cufabi e ptf%ft élﬁ' grgrear.

Thus, in the present invention, bot ends of de of a

per meabl & HEIGIEE 19M Al ashel ke esiddenss membar |JlSe1§§|@ht‘a@ an&h@r fabric
are fixethditd¥it SO cB¥s"BANShOfturku NG dndrapRbiEaakl! ¥n exthaRgindhe menber

respectivel th I nner surfa e of the lon |tud|nal end part of the
ephtri N ndorhe ShAFd HESTHBCE bR 19 T e ARy GReIdnneR
certai n divatfarnee ofwalef emjxstmgfczrmgﬁm@remdepﬁepanmm@mﬁnenml t lbe

| engt i 35 Shdca B8N SRR o kNG UBULAD RPN EALIRT et vEem, g 1e] st no

condui t ere Ing materi | §5€a up and’s gro ferial is

injected‘iﬂﬂﬂﬂkﬁiQﬂilYﬂ&ﬁﬁanﬁihﬁﬁﬂﬂan?GQ3rOV|ded in the inner surface of the
repai ring gmigeyri al near the sealed portion, or in the tubular member.

[ 0041] Accordln ly, there will be no need for waiting until the curingis
conpl eted as i H%‘Len%r%%@ét iR VEmtdRNale ddnessegt B pghlevgcan datepdedr s

used for purpoRaby pEovdd nig a st retsirel tn W ith ik ARES b 2004 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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start the injection of the grouting material right after applying sealing
by neans of the tubular menmber and to ensure stable sealing w thout being
affected by the conditions of the inner surface of the existing conduit
such as the existence of running water. Moreover, by secureﬂ?kgl?Ril-n@O%ch
end of the tubular mnenber by pressure to the inner surfaces of the

exi sting conduit and the repairing material by use of a hollow

di anetrical |l y-expansi bl e nenber, it is al so made possi ble.to raise the

| nj ecti on, L ASSYRE ".’ﬂxﬁé@&one%@%hg %éf ggh%ugs{:‘ttt
sealing even 1n a hi I npection pressure re t1 me
needed fAPRHELMpEeR yomagpsmfétdx@rtubm@rug@mberaandbm @nsufither nade

of a pernpalre s%thwgahleﬁoah%é@r@s&f@%eaes&Hﬁga EBkEs tibnBOSEitie tO
di scharge, t hrough t he "seal ed porti,on excessive water and water incom ng

from t he A &é‘r(ﬁﬁen@ftw |eﬁ51§é:t31n(9n°8¥1dFHE @ fhengx s tarcat prevent
the formatumiing wdteae ng air. Thus the quality of the groutl ng materi al

ft t t i t hol |
Fesi i ent - menBEE oSy e B O TP REFSERY AREr ohir pangeF JHat and of
t he t ubulmembanbgrprestwstoftis aphyrfawifardsyoprdssexbstany coerd:lucl:f the
tubul ar '%’rlaﬂf’ce t e O Eggaﬂﬁlﬁﬁ SUp, %fii?i ”L%z exhéE' NGg£CO!

U|t
i nner sur t he pairi made pPoOSSi hfo ea5| I y

ensure t iiLanelininplky 1rpans I BB ETy hatt §BLALSO mﬂmwsa»&é@ b
pressure yiee the rigsjddtaein ?f@@éur@'ewtﬁﬁuﬁorﬂé%{@qw ¥t Rk sinigner

surfaces of the e>1<:bst| n condui t, and t he, repali, r#ng mat eri al” even when

there ar datakial FhFuIh HIE ARrbing EYCRHLR doRig h) ©F T PERSFU TS

wor kabi | idnd anenegisy adidugeoftHehe iimej eeiaded mbestuneeO@ferbltaongr outing

mat eri al Zgle achi eved. [0043] Moreover, in another enbodinent, it is
possi bl e [to onstruct a structure in which, on one end of the repairing
mat eri al, a gr doesyestrtee use of a fabylagonembery adeont alpsameaddeabove is

provi dedmaﬁi@i‘i@li@@ ehkerm&isbr 2RBEN e A0 P ATRLE 3@040ssible 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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structure simlar to the above described structure is provided in which
each end of the tubular nenber nade of a perneable material is fixed by
pressure onto the inner surface of the end part of the repairi mat eri al
and the inner surface of the existing conduit at a predeter ﬂﬁr@gRH-i 200thce
away therefromin the |l engthw se direction by use of a hollow

di anetrical |l y-expansi bl e nenber respectively. This structure nmakes it
possi bl e to di scharge excessive water in the whol e Ilength of the inj ect ed

[ I d d f d
Pormmt | oo dreiigdieta e BiRve ieris A sitswtine PR tsd of « e
grouti ng imtwiich eafh eend rqieclthmrtukixﬂ[h@]mémjeaomde I} tah@esmﬂah];e
o Spd¥ed 0 QRO £ 0835 Pl eulbn b I GhAG- Lo LI TeTber

on the o er periphery nner peri end Of ubul ar
menber, ipart ofrddee porpd i ing dﬂéetﬁﬁll%l |&ﬂﬁd—'\l‘@ tinnese auninasf Ctihd:lm)rt i on

fixed by é}EfsgLsiﬁfcohﬁu‘i/@' &b d P?eﬁlé?lékﬁingﬁr@ﬂtéxﬁ:é 2% g PoerPELSRYLE ONtO

the inner surface of the existing conduit and i nnér surface of the
repai ri ngthfat er t8RIBYWESR of dATRELABR  dib¥net r4%&I | yoExpadsi bt ddber

t hus achlmmﬁmllm@eﬁmmwﬁem%k&@é ot iaed yf.ur rhes Sﬂiﬂﬂﬁ(ﬂr@ of” the
I njecti on, ress re of rou mat er i aI Sd;l BRI EF DESCRI THE

P
DRAW NGS]™ i¥ (roksi 9%, iR 5 oWt ek dt”e‘ﬁIW \X‘Hﬁ df a
rei nfor m]t@dh‘ldyf |tshea.51$;¢e1d:)terﬂi grmsutd.ﬂgamisec:rml agdeaictht intibded ffirga e

expl ai ns 51{}9':,1 t t S t S

I nventi on. ][ég aaHda 1{(?:)2% ‘?%rg;é t sec Onaﬁh\'}?gws‘eéng%ﬂa/ ?I’lug ?'?%ltse of
FIG 1. Falxbsizmtslaelléw@mveng ageaquabléxw&thmmq@m@metmala case
i n whi ch dfedre isjeedigd in the existing conduit P. FIG 4 is a schematic
dlagramtg é Ialn how to cope with a case in which there is a step in the
exi sting it P. FIG 5 is a cross sectional viewto show a state in

whi ch 21 08 APRolredte4 ,aif ithiengebhrustsuattaelmadthe dlhere desde ibkdt he
reinfor Cie?ﬁi,bBQBblacing 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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1, the figure explains the installation process of an enbodi nent of the
present invention. FIG 6 is a cross sectional view of a fixing bar 2 used
in an enbodi ment of the present invention. FIG 7 is a cross sectional view
to show a state in which an inner face bar 3 is attached to08APREks2004 of
the reinforcing body 1; the figure explains the installation process of an
enbodi nent of the present invention. FIG 8 is a |ongitudinal sectional
view to show the state of FIG 7. FIG 9 is a cross sectional view of an

i nner face bar 3 used in an enbodi nent of the present invention. FIG 10
I's an enl arged ,sectional viewto show a state in which a sealing materi al

5 is interddd¥dngcbakenis pttaghed taddie dnsddp0f thenseintoreinadodar 2 in
an embodi @ﬁth@ffidlﬁ:é)éﬁﬁﬁé'ins *t'h\éefﬁéi%‘lleﬁiﬁn %%obéséocfra?ﬁ%m%%%lt g@@%‘ vi ew

to showasq@eln which , a curable infilling i s being injected between

the inner ¢ © [REeSEn AR I Her surface of the existing conduit P, the
figure expl al nSF]Idle 6 A8t &l dBds O SUOCARE]. @fi W oEMROLixERG Wr theseldr esent

i nvention., r os ectional ,vi.ew to.show a state in which a
space- |nf|‘W eﬂb eél%fc’ds]étﬁlﬁ: é‘fjtt tHFéasieéﬁtnf‘tS‘rV&“%d'oﬂody 1 to prevent
floating-up therdd., 7tie o cgose saaq:ttmmsl sieenmbodilrnt otatdéein ml(i&ﬁnt

i nvention a a_en Vi ew
t her eof (@IF&?“ grll‘?’%ié;gn? ra3%‘ %gﬁ%gq{lbn%re% ]ﬁl\égclggo?l?r‘%‘ 51&1{‘%8 Srlggent

i nvent i on Bodwi¥ecths iqméei ex@bam@ tkeéninstahbat boulyptoces S ofd4ans a

CrOSS _SeCldnftid indrf df0 tHIOYreelte iibafilieh, the present invention is
applied to a horseshoe- shgfe conduj t. 15 is, a schematic | ongitudi nal

sectional view £3C%hBisf ?Fé?l‘é%\%’cﬁﬂhﬁﬁ?tépnﬁﬁev#%éP $hew We sgatehe
present ot &1a orv.l n which a tubular inner face bar 3 is utilized. FIG

6 i hemat i di to.show 22 0 08 APRIL_2004
SUI1T anot her ehGa; okt HICHIRE ERAASPAlVERY OF PhapladAce 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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I nvention in which a wde inner face bar 3 is wound into a spiral shape.
FIG 17 is a cross sectional view to show another exanple of a convexity
for fixing of the inner face bar 3 used in the present invention. FIG 18
is a cross sectional viewto show an exanple of the present OBrARRIL 3604 n
which a surface bar 7 is utilized. FIG 19 is a sectional viewto show a
state before the curable infilling is injected, where the existing conduit
Pis sectioned by a vertical plane along the | engthw se direction, and

the upperstatl aiotHer regipidinots bFUEhET Enhér Sedd ®aedolytha pedddmdl

plane. FIG 20 1s a s ctional.%/%ewtak n ig A-Aline in FIG 19., FIG 21
is an enl BPESREIPRAOYILAY £ BLdf 1RPEL Dage PRF S 15 woungd HREQ ASRITAL vi ew to
show a stshapén which a fixing bar connecting nmenber 40 is attached to one
end of the fixj r.-2_u ' e Lment. of .the _present invention
FIG 23 is per?s(ﬂblg%t ??elig/iae\?vgggbgﬁow Ja%% at g% iwntﬁﬁlh&x" 3ﬁ°:€ﬁﬁ’ére’f %Sar
connect i @t e envestitiys fort §iKéngt of orhe eimthesf fackeebamnadrusedeimarhed used
in an e hoemt phvdheiqgesent invention. FIG 24 is a sectional view
sectioned by a plane perpendicular to the | engthw se direction of the

exi sting conddi%®P 8o i8hBFECES atectokonml ssdtrefhovf an examphe ot

i nventi onche pésdnt | vightiasn 2in SelidH ef dutfaRaHCoNGaY idei1 if2@kq.f i Xi ng
110 inside theﬁﬁggnﬁg{cing body .1 after the relnforcu%? gggy | is

assenbl ed. FIG i's 4F EnFEFLAATGLeVIEY BArFRW A shake Ppfong gheys s a
sect i onalcwrawie anfidwiagcosfimjectednwheae thédexdnd ipey tonfluibep rigpai ri ng
mat eri al | i ' | 7.1s .an enl arged
View of FG TR Dbrblodlba e 3oy EHEL R s?, e udh o 2

hol | ow diaffbtthec aPPprehpbhsthithergebai riogast suaburehisvsectiloped®dyi s a
schemat i ;g Weavt tcusiovidde overall 23 08 APRIL 2004 configuration of the

exi sti ng condui d.repairin terial
. 9 ﬂid? 58 is apsect1 na v{eW'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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100 to which an enbodi nent of the present invention is applied. FIG 30 is
a sectional viewto show a configuration near the end part of the
repairing material of another enbodiment of the present invention. FIG 31
is sectional viewto show a configuration near the end part 08fARRH- 2004
repairing material of still another enbodi nent of the present invention.

[ BEST MODE FOR CARRYI NG QUT THE | NVENTI ON] [0045 Referring to the draw ngs,
preferred enbodinents of the present invention will be described in detail

bel ow, but tE resent jnvention will not be linmted by, these draw ngs.
First, a 9ot +?1‘QJP (R &%H? %’ﬁ’rstfa‘rﬂ%cPSF‘“HGn%@’\S’pE?EPFShngl@aEﬁ%W ed by a
suitabl e mhmdwﬁecnmh @gbealmbgtaammre pfeséﬁﬂ@gﬁréﬁtitd’rﬁlﬁedﬁilﬁ@e to be .

repaired. For sevva el d_back rovi in the
upstream of t hz ﬁéon&@l lro VegY to¢ ﬁe(x‘?nfé‘gﬁFﬁE gt
ri ng-1i ketheierfdrpmmy Qfertﬂ:er s‘epawudg mapenpialiof anotlmsmeanﬁbcrtgmmfﬂ)ers 12

for integallye I'P-e.l. £1 nforcing nenbers spaced at a constant
i nterval QcISn tll¥| | na d‘frectlon of the existing conduit P are

carried into tfﬁfé;-eﬁ stwnge@amanaﬂ PieWr baghhew nhrgrnblquatsinh Medam Fl G
29) and eiffe . eh@ FexaNDLE thm réts@l@lﬁgl haveriahelon- ktke1 THIqHHCI N9

view of The existing conduit taken al ong

body 1 as sho by a sectional
t he radi aﬁ“ﬁﬁqdﬁﬁ’{%ﬁgftQ%@%ﬁ%‘ﬁ NVEIHdA™ (hereinafter a sectional view

in this direction is referred to as a cross sectional view in FIG 1 and.

a sectio | ongi t udi nal direction
(her ei naf er a se |0%€%Aﬁ<a%bﬁpw gnﬁalrf@q’#bgﬂr# referred to as a
| ongi t udilf4>kctional view) in FIG 2. In this case, the ri ng li ke

rei nf or ci ng. ey rkhq?0d {1 LORNGHY "PrEREREEY ofBodPiehfs 2R ed o

t he ground |nto a size ca ahb of bei’ng “carrie e eX|st|n condU|t

P. This MHSHLDC |WW“1W241099A¢RFErQDB‘3 R defa butkal oyhafatte di ng
subst ant ipaldseral digreitionRANL siotf are 1ahitedl &y thiede aeadinysh, and when

the existing C%‘ncri‘%ltt a working 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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P has a circular cross section as with this case, the outer shape of the
reinforcing body 1 is configured to be circular. Also, the outer diameter
of the reinforcing body 1 is configured to be slightly smaller than the
i nner diameter of the existing conduit P considering that t6&ABRK:200#
conduit may have steps or bends. [00471 The ring-like reinforcing nenber
11 is, in this enbodinent, formed by assenbling three arcuate segments
11a, | I'b, and 1l1lc by means of connecting nmenbers | id into a ring-like
shape that extends as a whol e substantially along thg I nner hsuLface gft;he
Isting c Py r.ei nforcjng;menber | s made of a high rigidi
ﬁgt2$|a? qggyéianp?gggs§Q%?e %ﬁtegﬂﬁﬁgb@ugﬁF?%E%ﬁ}¥%a§%%nﬁotBﬁhaﬁﬁér|ts
dur abi | i t y.suatfage ofid hepexist ing egpmeitit 3 landhkiken the JiRs hih £ esnesied

erl d wthou sing the
connecting ™ ‘r‘rgﬁba“‘(éwg?ﬁ%&ﬁig?réoé?wf%%%.vn"ﬁ%ﬁ? BBRp finsky bhe @b Phape i ke
rei nf or ci n@f fFBebERinfiore @Oaityelpm)\ncdﬂﬁgmrreldjtalbé txambu(lamcavzu?{gﬁ 1; or -
ct.ion i
i xing bar 3% uperhatafetr ' id SUTnB6ERIhE bolY 1 Lot HohB fur £ ace o
each ring- Pk & Lighddgy émﬁélﬁ%nﬁbﬁﬂlthet honer diametevicfdthenesistims and

convexi ti es:ohﬂlx,lt\ﬂbld&hﬁrcférﬂigsthhbuﬁl@él SO %Ob'éllld uné#nhégcur a%ééﬁ the

C|rcum‘erent| di rection, tofaC|I|tatethe | ow of
|nf|II|ng, 8FF I's to be described later, in the |lengthw se direction of
t he existi rﬁQOGGrjdwt when injecting the curabl e infilling. Each concavity

for fixing 110 i o] r o] de. at  substantially central part in
the depth di rect?o% néirgéjng%%melsen\ﬁoﬁq]sn% pail? reot®r thstn of )
the ring-I F%Odﬂ-@?ﬁf»@r@ﬁgefﬁrémb@rsmnh]sufgmﬂmeemrbuahemwmémtgﬁﬂaﬁ eac

of whi ch PasBesaddl 98y hBahb%d éBﬂhE\é’S%ﬁg&Hﬂﬁféffﬂl?B&fﬁ a 53R K Spaced
In the ci rcgm‘ ergg {: gtion R R W substantially along the inner ?
menber 12 BBABF Bt g ‘b?‘b P rwhoke Y g
surface of the existing conduit P. The reinforcing member 11
is made of a high rigidity material, for example, steel, and
nay 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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whi ch is disposed between a pair of ring-like reinforcing nenbers adjacent
in the longitudinal direction and acts as a spacer, a bolt 12b with nale
threads on both ends, and a nut 12c to be screwed in the male thread. The
bolt 12b is inserted into a pipe menber 12a di sposed betweef8AffRIE2104
ring-like reinforcing nenbers 11 and, in that state, the male thread on
each end of the bolt is inserted into a through hole 112 of a ring-1like
rei nforcing nmenber 11 respectively, and then a nut 12c is screwed on each
end of the bolt to connect and integrate each ring-like reinforcing nenber
11 with eb®¥*¥ther. The nunber of t hrough holes 112 of the ring-Ilike
reinforcing meniigy cohdct iR meneger 2 nmpgrisgsunizepige fenbeat tial2b
insertediluéh t he ,connec thereﬁg&g there remain a

i ng,menbers 12. an

ol ur a1 1y DrSh AR LgASHEPE PEAERICl BHLEAEh FrRGIE Tk ORI monber
11 after ndmberssenijacert time thei hbngitndibadlydj 6€50joneand tauskse dass aa bend
In the exd,stl i PR T PO S S§§ 0, | h { t j,on by
di fferenﬁéét"?ér}g' ﬁmér%@?hgg_gp Pﬁggp?%géﬁgﬁb‘éﬁ?@% %Ig%éa‘t gad‘?cli nau?ﬁietobend as
shown inl3g o Betsersiatedn blag Made thragdl.i KBhe dioditol 8bnis deeaitedil in a
reverse i shppe gspéndembéedlby AikBobBE bk@Wwkeen ALSACWARN riRiSKes a step
In the existing conduit P, it is possible to, cope the sjtuatiion, as
exenpl i f iELHEPHI AT Remberg 14 3R it Hhgt Fﬁétﬁenbilﬁs‘“%*etﬂkr%%é’nnenber S
12a in a exdh ledid bEsbherbebt iesigisdrtddliote hotRrowgRehdleanmeeifed portion
i n which the | acen Lng-lik inforcin e 11 are connected in a
V- shape p‘%i]ﬂg"ggl%en%ie&;][{é’ cgf?gAmlgﬁ'Bg ﬁei? i g%?ée% Jgp%j;it h“‘g?éjl K Stth &c 18 portion
of a reverke iy-stugeedon pdrbaend dfytBeibolthdo ¢ogneet drodShjteNmate as
shown in fHdp Pindt P{kl atdiNrRcidd MOnBEF S12 with dhLACRRA PanRl | el
w th each oétiher I%% the i nsild% ch- t%e’ﬁgﬁoﬁow skel et o_n-ﬁi ke reinforcing body
1 al ong tHhemgtiviieugishodeadd d ofdore éfilpécflilbﬁ Wlﬁf@%@%ﬂ‘ﬁﬁ‘é’%ondui t
P. Each ofi ibandd«ilaggearshar the sunbég ofethebalitid1abUind &f ted iass _
section, ,and the Ieggth may be as Ion% as, .t he glstanﬁe bet ween, manhol es in
t he exisﬁi 9 connecting members 2, and therefore there remain a

plurality of through holes 112 unused on each ring-like

reinforcing member 11 after the assembly of the reinforcing body

1 -

{0050]

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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conduit. The fixing bar 2 is nounted to the reinforcing body 1 by fitting
the fixing bar 2 into each of the concavities for fixing 110 formed in the
i nner periphery of the ring-like reinforcing nmenber 11. The fixing bar 2
has a cross section of a substantially uniformthickness as ihﬁﬂQﬂ
cross sectional viewin FIG 6, and an outer shape of an angular C shape-
simlar to the outer shape of the concavity for fixing 110. The fixing bar
2 is attached to the reinforcing body 1 in such a way that the opening
part 21 faces the inside of t he reinforcing body 1 so that the opening

: [ty f f 10. The
P ng bar © 3 oaiort BT 1RBCPRIS 08 oHads 0 CERIn O e, Sk Al B P .
or the |iké éc§ Wltodl‘l memé% “igFh ﬁh‘énimm dis bact3onp diel tHestendiid
bel ow. (0051%1)57 be £h9Wngbys & H 8§§t§ﬁ&é't§§\?ﬁ\|{eé/ﬂ E\‘gnpglgjsqn %h% ‘g’éfsua’%‘i ached

nner tace bars

t udi tional "'view in
![ gn? Iheul hgﬁa’élsaglfg‘tlt heT L@I F6iRg Ram@dis monatedctp thexregnbarcing Thady nner
face bar 3lobythistixgrilie fiixiag PAAIE il eh@A% 06%55;“9%8?%9’[0”9 ]Egre

exanpl o, 840A00, Jith LUt X' BheudeRhnmrsiehens of chlistr HagcolR |
Al so its credisfeectingnmemben bil atf.[efealf:l&)irﬂi}%lg% Qg?ggoﬁﬁﬂi%?%?%ﬁ ?g(rjmad
\(;Ine\l/ovoltﬂ gldges%on&ggee%ﬁéfl &(ﬁe‘} eﬁniﬁér&lnﬁlﬁ% 555‘ 5 . Shewn | Bed ¢ Sar 3
may be nad&eEficpgl vkewpie FEG. tfheranshlaas butereshapenst uh rnglglolatst(yrene

| udi ng
insat ur at @‘fﬁﬁé r&%ﬁ?i‘%‘ﬂ.‘ﬁé@“ﬁé@@ﬁe B SR RaRAY I Y Bl e

and etc. &I L HHAY, darg 22 18t QFHF“éB?dsF@ethe[mIBBqOmmllm@nde
bet ween t hinconstexi wagsthat ﬁhéﬂo@:@n:ﬂa@ pdte 9B ﬂ‘ﬁ’d@é—tﬁ@ofngidéhﬁf jer face

tached 1 n parall el
w th each BRAOrS Rl 1y BooPreR B Sntrbiot Rgthody etk 3 Phiner
face bar PPeNiRgdrartd dftbe apnopeitygf@artiingfiia.f i KieEibaing bar
respectives ndy b2 Mhabeof 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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that the convexity for fixing 31a of an inner face bar 3 abuts on the
convexity for fixing 31lb of another inner face bar 3. In this inserted
state, the projecting end part of each convexity for fixing 3la, 31b is
spaced wider than the width of the opening part 21 of the fPRiARRIGZ004
and therefore the inner face bars 3 are securely held in the reinforcing
body 1 via the fixing bars 2. [0054] The inner face bar 3 may be taken up
on a reel and then, in that state, introduced inside the reinforcing body
thereafter bdé&*ﬁitted

1 in the Lsting cqnduit P.through.a nhol e,

Fto i the b5 AACH Bat 3 4, BH08 1A HH ERg RGP RERRCA i il acent

i nner f admimrettiichead in pardklablve tilo eacheophse 1-5@ tsmaﬁhaﬁdé%ﬂrﬂlﬁdd 5 such
as a synt | ¢ rs ' her. tween the top.en
surfacg o) e%fc%f%givbﬁ 3} ,r’%bﬁf}:ﬁ%ﬁ%ﬂ%%ﬁag%o%&r a Jrrh%%lft?‘gclé&r?ar 3 and
a fixi nqibapening gHown 21n odn aeflixiggdbsec? i vespevt vely #H1 @ siGite [ 0055]
Next, as ﬂ%“%ﬁé"c%n%ﬂ%%y?f&f'ﬂ@éﬂnd’ 139y BE é:x#] (?Lntr?%r _f%cecﬂéggie%gid@é I'ling 4

is injected between the existing, conduit I nner ar 3, and

a
cured. ALR & goayexytyr for #dXing 31beREndnefher nnetdaceandady dal such
as a concret €hifr ihsdMRINDSEAtE NI theSi prSisdt Ay UBAAt Waaltedo POlayiest er

resins and ___epo. resi may us and a suitaple one is selected
dependi n&ocfhvetp’ﬂ)éyyre%lﬁ &Séd‘lﬁlgr SgFﬂaggB LR PRISEC "’T’cfs%rer r}lﬂ”mtthrﬁ @idth ection,
a grouti mgf sthreuopendng parth2l off ahee fdgiaki bad 2 atand thexrgicfectchll e, but
ot her str; u S kQMi e t.he, exi sting
condui t %ﬁ%%@dggfgogaééﬁé%%g ht%\r:]iéi[dgghgﬁ%d&%éné%g%ﬁﬁ Ibg)dﬁ’o;ii ced in
t he abov&iajddre ifdedingribedisngnt s are: a hol | ow skel eton-1ike reinforcing

body 1 igous@y ded inside an existing conduit P, the skeleton 28 08 APRIL
2004 body bei n& formed b necting and integrating a pluralj t‘gOf hi gh

rigidity ring- FeiPBPRS ‘g‘g IenBay sPe LHETHERN SR Toh & th§ menber s
12 al ong imhehhéengtawe s & rtiroelidedn i0k i ibethe@ desiin fog-cimrdbolly Brich there is
provi ded e%i%ttriq\@ Sohﬁhkltlﬁn&rd'ough 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
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filling up between the inner face bar 3 and the existing conduit P in a
state that the inner face bars 3 are fitted to and supported by the
reinforcing body I via the fixing bar 2. This configuration_achieves a
state in which a pipe of a reinforcing steel structure is,b%$¢“°3“f3qg§
exi sting conduit P, thereby achieving a very high strength of the pipe
after repairing. Also, since curable infilling 4 hardens in a state that
it has flown into through holes 112 forned on the ring-1ike reinforcing

menber 1llpod ] LAl b 14 ' ' .are bonded
nore st rolqol p%b&%%?gﬁgﬁgrﬁgfdtdgg}ééﬁgg %?gv%ﬁﬁpég%gﬁlaggggfé%ét ° 0057]
Nbr eover , gg’inrgﬂéﬂlﬁl’l Expgriikecspanforpings mempgrgedl gy Mranwrodi amet er
than a spesnheetingl membéts i 52 ROBSHP! €hé Ol esdEigiesd N b RS ETo Pl iide
ring-like reinforcing, nenber 1% b% utilizin he through, hol es 12.

Furt her no?’é:f's?'}ﬁrég lfsoég%?lq—t'héndt PEhgH R Ay ides ascpepblesinbblEng i ti es
and ](c:onvef(illmg upllietmemdtfh@nimﬂner dalcer bpe 3 ahert;ﬁe)éxibembﬂﬂrdddﬁ.&

r ei nf or ci ' . i ' ng.the resistance in injecting
he cur by ShhEFRER ERp S8 HEY Hit Bak Y R T ak SR €7 B iha ks b ng
body 1. M ebber reinforsiaubveodesdrivea dhieodfieing obarhe2 . pr esmnits

| nvent | Oleoref IPrdion BRRI VRS Mt LR hit bibidd e s ST eMUiGY | o

conti nuous | he | engthw se direction o ting condui

i nner sur¥ FLHHE S i P iddndih ttheianisteng wensdis B therehangt hwi se
di r ect i omclaiel idpreesertsheridH @ reanat of dhd BA geoRGuidr Wdpa kg igncr eased.
[0058] Inthe ahove gesc%ibedréﬁﬁg{ rrﬁn}l &hen fhe reinforcing body I can
possi bl y “B& Hoved up° GpoR-Fnf 9 RePRLASHF 1R i FRERNEhAt 1 has
possi bl e flewopeteithrouight hslesidlizoioimed onurite ning-bhlee eciinffiolriciing 6 at
NS0 fo peme, e e wet PR i bfle xS S by e
ext eri or dedonded aane stareaglvnby By gnehexy efdepitotibted psoviidangi des of
the rei nfsayabiirg sie@ngth. This space infilling 6 provided on the side wll
make the[0057] _
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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reinforcing body 1 abut on the existing conduit P thus restricting the
deformation of the reinforcing body when subjected to an outer force. The
space infilling 6 can be secured by utilizing the through hgles 112 of the
ring-like reinforcing menber 11 or in sone other methods. [883¥RILN2Q%%

above described enbodi nent, an exanple of a configuration in which the
I nner face bar 3 is secured to the reinforcing body 1 via the fixing bar 2
is shown. However, it is also possible to adopt a configuration in which

the innerl dmamdar i3 FsadiTect |A)ZLsfd tbegrévét tife Wmawohosffméng 110
formed on herelnforégﬁ/ggg £ han exa&plels hown in FIG 13(A)
as a crossSiBEeFeHRY Be Qs °ol F SFHRELOT RFSRFUYPe FUTR\ERPACDArt in
FIG 13(Binfihlihgs$ magéde phevséaﬂldtgthcmimesabf&ﬁ@ré&ﬁ\fbﬂelﬂ@tlﬁ:ﬁdy gtheSS
bet ween aflj agg\ts a I nt.er posed between the
cont act sur]‘clg{clessg)%%{ehﬂ%%gé?ﬁfgacep% Jgé%; Ibgté%/ﬁ side tﬁéigb%%e ri bed
enbodi nerfeinforsing| dody whi ebutt henprtéﬁenexu.atengl arorid iappPki echy® an

exi sting candr bt htha Qiéfdﬂ it PSS e Ofed RechOMy Bhy! N dY esent ,

i nvention can be.egual to an existing CoO an &
cross seciiiretied ’é% énhBP 6§h§8r§ﬁ’apeTBQn§DﬁFeorln:ilﬂééﬂanguItan heondui t

(box cul wesdyred| Ky dﬂlplﬁ ScifeGihRNAth W EMed O BhQyy aclf@%drgll‘#kech t he
present i venﬁglon | S I|e t o a horseshoe-shape condwt the exanpl e

of FIG Host? % Fnih b FoRe qiher grethadsenbodi nent s shown i n
FIGS. 1 tl[@U9])s utilized, and the shape of the segrrents formng the

ring-1ike reinf f e ng bod IS suitably
nodified to corrlgﬂr Ctl\?\ngt EBB@%G %s(],j‘crceliboe%d" %gégie’g%’g sﬁg e é % 0 be
repaired C%ﬂuﬁ%%g—@eﬁhschré eohmRex dhae Parhdr igi $¢mar@d)rbmemmg

menber 3&&&%@@%@@%& FHeA 1 k9nbed r f05 ot Qﬁo@ﬂov%cﬂ&ﬁfé

enbodi nent_ t I nto a’shape extending su stantlal |y al ong
t he i nnert® éaﬁf’agé’sgf]‘%ﬁﬁetgp@é?ﬁF %h%‘?)%f%%‘hlﬁﬁﬁ—’fmp in d"hdé’hré'-&lz% A8aerThus

t he presdmce haent iisnd inecbey ritiacidd/ iappl tied .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 c_rbss section is shown, but the present invention
can be equally applied to an existing conduit with an arbitrary
cross section such as a horseshoe-shape conduit or a rectangular
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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[0061] The inner face bar used in the present invention may be other than
the type used in the above descri bed enbodi nent, which is a long, planar

i nner face bar 3 provided in the existing conduit P along its | engthw se
direction. O her exanples may include a tubular inner face 0APRIL 2004
extendi ng substantially along the inner surface of the existing conduit P
and to be fitted to the reinforcing body 1 as schematically shown in FIG
15, or an inner face bar 3" havi ng a suitable width to be fitted spirally

Socti onal 114 BRI €6 T GREIE ARRUFfesearod SBbORIMERt T TRa. i he

menber i sas defioshed mmt:oa ahla!petmnseﬂdnmgahebsuanﬁmamyeﬂongaﬁﬁetlhﬂrea:af ter

is introduc nt o t rei.nf.o CI bod qugh manhol e t he

gr ound. éj ﬁa%e oafs EPgﬁ& é/rl%‘u‘i‘tp g psgf’é‘?%?ﬁ]ée tor;gtﬂ“\?l de the
t ubul ar |¢h@rpimtbatmaentmm qmed:ss wfadd quiapgddlied . ength in vi ew of

wor kabi I'i tyge1f062] Al so when using a tubular inner face bar 3' disposed

along th CII’ unferential direction, or an inner face bar 3" disposed
spirally in th&hsiigmnergfasadoar, ugerd igodgypresasnt oinvend ipn mano bensi de

the rei nf@igd:naindycHe alyep e afse M ttle @bcﬁ@rcﬁ%crﬂieﬁp@ﬁ%dlﬂte%tc' rcle or
a spiral to, fit thioconv ies for f or med onthelnner

I Xi 111
face bar W 1§73 1opged "ﬂ'glngﬁﬂg ggr f‘gaEEO'ﬁ%ﬁl%d:}n the gxistings g) so
pr ef er ableordduithtreapong ies s]migmgvm diiiractionn tdn'ehabtﬁ:tanftg.dlﬁmfayof
adj acent i C r 3le.Far .any .cas I_fferent form of
the i nnerldgz}ggdg %aﬁ:ukgﬁl??e nq*eﬁ: S (Sjsel tb%olyn 3t o] &Frrﬁdtllqg ggﬁ\ﬁg'—mtgaﬁ@y fixing
for the &liang rtglammeqrespmﬁaceootf hthe opc bt iyg fapndi i MY end e be

rei nfor cigg hef¥o0fnd %mfb&:baqgvg%é;, 858 &hdnfa fa%fﬂleﬁé Hgwhain #3608 APRIL

2004 is not specificall % imte as a nmtter urse, variations
are possilplreorTakiinger Eace har %l%vjap‘i)laaﬁ‘éﬁ?%P’ldf%EotFﬁ fitteddi sposed

al ong thes;hﬁj}glﬂyl\llﬁftodlthecte@ﬂfﬁfrc‘ihg bédy st 4 sty B Eehepatgsanpl e,
conveX|t|esng;‘l u fn)gln%ross sectional view in FIG. 16.

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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31b may be provided on both side edges as shown in FIG 9, and
alternatively as shown by a cross sectional view of a fitted state in FIG
17, symmetrical convexities for fixing 3la, 31b simlar to the above
descri bed exanple are provided on both side edges and, in t06&ARRIH 2004

t hereof, a convexity for fixing 31c of a shape fornmed by conbining two
foregoing convexities, the mddle convexity for fixing 31 ¢ being fitted
individually into the concavity for fixing 110 of the fixing bar 2 or the

reinforcin 1. i n.the above descr.i bed epbodi nent, before
assenbl i tﬂ‘égy Pr‘ﬁédv%qé}lé’o ’.“th‘?‘il POy A%r G0 MRS ShoSOUTESrubul ar
sur f acE haarrﬂata}dmdlragp@észtlgléihemarkriem @erasmﬁgw%ch hhplﬁmﬁtnmxgondw t
P as sho 0 egcti rf ace can
rovent RS pRE 013 AEERORNR' QYofd the faideniiied MR RS Thelcr
and al so gx¥istsimg thadupérp (ﬁqmaneemh@atqom’vaﬁlttm tqrami:emmﬂlllal,l ng 4
due 10 thay GRYLBE!pHbY Tl Ui BRUND1 B! Egedad Bigh EACPIEAY Tankor

exanpl e, or - anti-water sheet s used secur ed
i nner suraf W#"P‘Pé—)’e)@lssﬁhﬁyncbﬁdﬁl‘Frqm%ys%?%lcﬁ’fl%l‘éle"éélﬁm rfg-t#@@hod

using a %&:‘dté)ﬁ.naﬁt@$llf13, é;&ﬂ@tqu%mebméhh@legaf@flﬁix%@hﬁb?ﬂ:&brI c
and e Ccurapl,e

sheet for .th u bar ment terial
ShECH 1 o b arte 1 RB0wd diRer tnea Rl S preust vriaed B K LA ont i ned
in the cwmseamdnf ikl thg #iddleugietdef sur famerdairt y7 fo'EhlfsixJ.lnTg B3cpossi bl e

| nsuscepPinfes tape i &y sPnfiTnifanei8 P iy dctediide i the ©
conpl et emjidedecgonyerste four £hgingHilgh mxmgmteéfxrshmuaﬂgly [19065] FI G

19 is a soel i Uipavi®y E6rSHAWidsSIALe Bef e 14 E6d 1 Bdrt Be &yreﬁge
|nf|II|n%fa the figure expl ains the 32 08 APRIL 2004 Structure of an

enbodi mekEiBEOERdNG, 98Nt Lisnvention. in the figure, the existing conduit P
is shown geotigned by a vertical plane along the |engthw se direction, and

the repairing p$Lpuctype {ReSNQWByRY 38ELLOBLAY emBoHERent,Od%e?era”e

verti cal
assembling the reinforcing body 1, it is preferable 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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pl ane. Also FIG 20 shows an A-A section of FIG 19, and FIG 21 shows an
enl arged view of the part Bin FIG 20 respectively. A hollow skeleton-1ike
reinforcing body 1 is disposed in the existing conduit P and the inner
face bar 3 is secured to the inside of the reinforcing body08iAPRIe2G04i ng
bar 2, thereby formng a tubular repairing material ex tending along the
exi sting conduit P as a whole. [0066] Inside the hollow skel eton
reinforcing body 1, a plurality of fixing bars 2 are attached in parallel

with eaChstﬂié‘!ﬁir@'&f‘Qaﬁ hﬁnﬁcﬁﬂﬂﬁéh@fof heheé &tgé}& ag{r}ﬁaﬁeld% e ¢ '”9

bar 2 is a nold part having a unif ormcr Ss secti angular shape
similar tiol9Hed- Gﬂlet%l%h%\ﬂ%ﬁm&waﬁhawmﬁ%mrm—,d byhawerddsadi bed

ring-li kep'_ramélf ar.lem@g ﬁwbqenlgkhwiléé fAxré@LidR] Andaschéordpdmng 2
const ant of the fixin ars to the reinforcing

th of . achnent
body is ‘%i»%'ae b5 %&‘Y’h Y 8§ 9Rhgt fsé’rﬁp%gaglfw Aamevartiealy G
fzz facellpwamed. aadso Flmctm sqtcmtseaant.mm:ttimindeanﬁgm camcl .y fgr
i Xin rali r ers i,sposed in
t he Igngt W BB"’%l“ir)ljle(l‘:&'t fior]ft h‘félél ovelchgesbcr&og #%)%%ggfﬁgresf%%\ﬁ &Yp
constant |engt B heblewsskevetapsl tkengeliafgricingtbody dl dsadispomdd manber s
connect e‘tﬁ@@ﬁﬁ@%ﬁn@cbﬁ@u&%”ﬁtm stﬁ'léj' n%‘étf ¢3.ef phipes eﬁ%‘ %téc!ﬁgk cﬁ(EBdu' t P

That is, the plural Itgh the fixing bars are connected er by
e

means of Heirsifaeh mﬁ%@%%ﬁrv%tﬂﬁthx%bﬂr%dt &é@by

adj oi ni ngfdmle@cm othBtilap &bpaheﬂﬁbhw&%rldur a5t | eendehdJa 2BHY @Heagai Nst
each ot her nmake t ol e E‘%&h correspond to the repalr | engt h of

ta
exi sti nge(?fdﬁ&ﬁnt Igom{]uﬂet ¢i ng secured to the reinforcing body
1. [0067][OMe If i xi ng bar connectl ng menber 40 is a nenber with an 33 08

pPRIL 2004 uni Aaier Obfe S A 0110y afe%?@f@fn%mboo%t qf the fixing

bar 2 is fitted as shown i ts mater al Tncluding
st ai nl es®L¥radiityaofnbinibng 2ass & azenakbaghag, in rf@dtalc]{ﬁ]aml@hr esth

(includi BghefPh168YLdtRE. 1&HGEh OF atley exiiBting 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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t he enbodi nent of the present invention, a material of high rigidity is
preferably used. To connect two fixing bars together in the |engthw se
direction with this fixing bar connecting nenber 40, one end of a fixing
bar 2 is inserted inside the fixing bar connecting nenber t88tARRHa2004

| ength of said connecting nenber 40, and one end of the other fixing bar
20 is inserted into the remaining half to nake the end faces of both
fixing bars 2 abut agai nst each other. The abut nment part is preferably

formed of ;4 ¢QMRl &ldsBLEL 16 tocf(fa aSIfT{EﬁMPF lPé’pe I.'I.BESQN %&t hfm Lo et her

by use of an adhesive or sea u5|o
descri bedbd® % 48, fikked rﬁ‘ﬁeﬁhﬂunelrbéﬂ§-32&; eltﬁ rateedaltmay byl armetal of t-he

fixing baiﬁciu&ﬁ?ﬂ@e%‘t%@.ntl%s%a%églheraWth@rmt)hiﬁhgglgar W& a{%ﬁﬂbers

40 in the len Sf%dlrectl f ‘the existi con U|t an ed to

t he insi d’éei'a‘F tREabLG TFGLi(AGCAYENg ERRhimP d Partisutartvnafiatenti al

di rect i onthéhembod&hiehBCEOE ballie PprSseds EnPEALISE) | ¥ e D of lHiglY3 shows
face har, connectl ng

t at wh t, d t ed t
renber SO ISIBE RedR, A TrAIR 4P, ) Bof et F: A xang, IR ol Ly
symet r i ceégetineéf oim thes slemsprtiicre adtrecicimnst abth| eh@kh fifkinigorbaaxanpl e,
bout 5 e which, is
ntegr al 15oTEt LS RepbRE S 2bnd 0P Y IEMPEEL NS 1pBERRRAMNNE & one
side fro fb%t%lwsb@w qorRneting Inembemite Bduwy halfe Jdars;tanc:ef sadidreen t he
OnVGXItlﬁﬁlﬁé&tiﬂ@“rﬁkﬂn@@4031l&n'd5oﬁ@uéhadofotﬁ@eotﬁjéftﬂlfﬁa dHeYp the

fixing bars 2 secur aral l el .t I nsid relr ntorci ng body 1.
Adj acent ThndlSgH b"é’rté’ §h§r §emﬁﬁ§épﬁeaaﬂ-ﬁt Bot ke et mpddiacess off “ each
fixi ng bdoth ifiixinst bhes 2 h&mtaagaﬁmemédcli @tHarxi nghélﬁnﬂfmém.e paer face

bar 3 and; a | N t he_ot her er. face bar 3 are
abut t ed aP ns{ eac]hy %ed )fgﬁci gh ngﬁsé?t‘é%t%ff act"lato{| S5 tip 34
08 APRI L m%xn%ftlﬁthtwﬂlm tlyy fesef oLi ag amhessikb [of 3 spad&dgnore
widely tedig Widght by ofudifis ¢ReRI.Ng part 21 of the fixing bar 2, and

therefore th |nner face bars 3 are securely held by the relnforC|ng body

1 via thd %94 g bars 2.
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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[0069] Then, a plurality of inner face bars each of which having a
constant |l ength as descri bed above are connected in the |engthw se
direction of the existing conduit P to cover the repairing distance. That
is, aplurality of inner face bars 3 are connected by nmeans98ARRe2004ce

bar connect | ng menbers 50 in a state that their ends adjacent in the
lengthwi se direction are abutted against each other, into a length
corresponding to the repair length of the existing conduit P as a whole.

And t he vmtedfodachs:oaltvtem 68 ﬂlhﬁrf X189 P §s s?paFdEH‘ﬁE»Eéq,fo'el a”S of
fixing ba{ ect| rs 40. 1’ e inner face bar conne ng
nmenber rﬁ%’é PrEbtglP ‘JBﬁ“%f 4 F S Liadngnbag 2n ‘T—’Fti 23,
and is sh@lmeﬁefcsne ashtao inmefr tﬂa&ﬂa i bapst Be an"eﬁlﬁl@c@fel}hghéfmﬂeb fé\%}fé] bar k3-
The inn [ e e conposed of a “metal working
pr oduct ?]?10{ ‘gﬁgggt?&gfffes‘ggas% pjgf'%ngnquﬁﬁ d product of

t her mopl a[sQ‘?Q:9}eS| n, or a nolded product of 'thermpsetting resin

(including FRP)phdy) g§ %ﬂ%ﬁ?@f JO_ﬁnéPEifaé?J Bﬁ‘f‘gteé‘é%%'%t%ﬁfatﬁ% 91 | part

is preferably used.” To connect I Nher tace
i nner fack $ARSERhedendlh ﬁﬁmﬁ’@soa@heﬁl t&@%n@:tﬁmpgenactedt iion thme

hal f - | engtéhguandisy dithestivielof age @amq;qmge@ddaﬁu@rﬂﬂ% Wik fnlel ed {0
the inside_ _of .an & d ,of one tgner face bﬁé‘F Y he remai ni n[grwé_lf part
bei ng | eftCRSAE %ntcc? 't hEAEdF ni AP HAFE bfaYtOf APy T Sot her

i nner face alya&r c8nnectedeby anbas ifatinaedstatetlber tovnnddtigly E@ﬁ&e@.@rs 3 are

brefer bl e fobrare ot otndl bnah e Fine Jth PERe ife SR an
gdhe3| vedé{ 9§é¢d4°iﬂwgaﬁﬁt @hué;rtedoramms\t egaghi ngthérm byltmsams lehgi;h3| on or

the lik S f | 0 711 35
08 APRIL 5004 KorL o BXalbLE b fhe MEriod gy saitialhe dondnicohy

descri be@®abo 1'(?1 tﬁ‘é‘cg%?‘?t vRgle PN tispakitprhgd bedde iing bé@ﬁal I
First, ugoeocnmerakedablyomeaaswortk feRingobaeNtohfkc@ing members 40.

[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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operator is prepared in an existing conduit by a suitable nethod such as
providing a plug in the upstream of the existing conduit E.dlt S
referable, in view of workability, that the reinforcing bo
Bartially assembled to an extent that the sizes of the arcuggé%%@ﬁ@ﬂ"s
11a, 11b, 11c and the connecting nenber 12 are within the [imt to carry
theminto the existing conduit P froma nmanhole and the |ike. For exanple,
the partial reinforcing bodies are forned by connecting three of arcuate
segnents 1la, 11b  1lc, each of which is a 1/3 part of the circunference,

in the | engt hwil®Xty A BEBAPLG Hedfie ’BFthEQIﬂﬁéﬂﬁﬁﬁlﬂféHﬁe‘%CEFW%ut

connect i mye$d!le:blbedl dhwre dinr thiefeariatim) condadti Pvilllhbe d8ecpabéd ailn

r ei nf or ci dies are carried successively into the existing conduit P
and disp toma reference position such as, for exanple, an end or a
bend of the exilétﬁsng, copaui tinPtafldatdonect twwark | envhronmentuiber ent i al and

I th ;@ f | V\/nol e.
[0072] AT Shet S S R el R A oL PEY o ERL & pURATT
bars 2 ar&igqh ﬁﬁ@l’f?‘h%%l%éhpb%éa\/tgg upgit rieiar ef theoex ﬁ%i@l@ comgluit
rei nforcipg bagy isrﬁfﬂﬁétﬂa\ﬂi'e\’ Tﬂl vithAt 8fi %o&*ﬁmll@p a geetl Rl Vview
in FIG 24, da.neggrgf Vi ew 0 theagpart is showd 'in FIG 24. Next,
a pair fr‘?lriﬁfg?rcf% B5¥s sisfP?FEHal:f-Ylt Wlﬁ@(FﬂgﬂbgP‘t§ntTm*étﬁlﬁX| ng
bars 2 argiée cifnbke émmté)areqmntsc?meclm hy cneAad st 1o cb%e‘cft&? bar

ti A ce [ nnect menbers .
respoot | JPen 7 ax pfiin K PR B st EREPT A S T Foace By i n
the | engandwid Biﬁm agwanhvbreeandrthea dikehi eRXBrMHmpﬂegmm;)artbaﬂV\een t he
i nner fa%ﬂ?ﬁ“o%:é’uﬁjjlb%%%@s hﬁ}et RSrimbl H{é’f é@ingaq:'}fx‘r:]éﬁ] o‘%“arbh

preferable to placeasea mat er1 al eticru ber and
wat er gr GRFPSHHsHEL "‘bet]vv}éé'n Yo re3GmPet b‘&ﬁ‘l?hahﬁ ‘?hé/@l paghr pfotheach

convexi t yifrerunfietiangedlain316h86 Mg"d?ﬁ*llse'zoaér@fztibﬁ IWeﬁnéaﬁfse bar 3

|
mater ol SSET e PhaEhE," 1. WiEASH SPpROHTPaCeEhER (HB cBRSexiti oo

for fixi mgmmfemm edthechhen. f achdrar tBe 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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[0073] Upon attaching the inner face bar 3, it is preferable to arrange
such that the inner face bar connecting nenbers 50 will not be aligned in
the circunferential direction. That is, as shown in FIG 19, the
connecting positions of the inner face bars 3 by means of t 08 ARRU, 2004 ¢
bar 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

i voct orB8 £ LAn8PRAREAE 4 WAILAE (b%E fiFeed LRoLDf . | MBS

direction of the eX|st|n or ~exa
the gap \@F IShRyn g—rDO\F/IGnt éla el t9 ealoig H@rt@ﬁlmlt Bemby nige rwmt:ﬂrphsreui:t i on of

n | 74] As
the exi subdneddiid dafr s bieehb UshyeRities! AL 4 2thy (AT

shown in : |n attaching the fixi ng preferabl e

G 19 as wel
to arranqﬁ%&% %3h Jterelfl £a%/) B 3 connecting nenmbers 40 are not ali gned
in the cippapdprential di rection By arrangi ng the connecting positions of

the fixing bars b an he fixi ng _bar ecting menbers 40 to be

di spl aced in t@q%ﬁgﬁﬁﬁf% d‘%l?%c’tr}ntﬁ}’ Fec]P?ELr}ﬂT ditehfi REFIRPT A @ toht

pairs, ewarrdrigeasgap tlsatprtdn@umnieatfatdeebanmmmeﬁﬂ:lrppmbmbaref5& e 1fti xi ng
bar s 2 WhRR ' | cribed case, on
t he inner fa?:%ng nga fﬁqﬂgﬁéﬁu@vée?é lraelc :ig%cg$8¥ dgi %tJTSng aonduit P
due to, fsdwwnaMI@ éﬁ:e*&h@h@@&k@ctlm pepitions rof greovininero face

cont i NUOWarsPBELY fcddid benaidWingRrdes86th o0 c%fnnfela:%l ﬁéxhﬂ@rgcﬁTij%lkb P and

therefore th strucéure wll be stahilized. [0075]. Farthernore, as shown in
FIG 19, YyPRAaGadh TRyt « RRChr aFBeryd hddie |1-)‘?'B9BIFWFF1% fixeabisar fe&nnect i ng
menber 4@:Ja:mhmﬂd1®utrﬂaeﬂyfm di)alitpaﬁm'ectl Umeb@cﬁnﬁlgufatﬁorppéséhle to

revent RIL b |nf I froml eaking out .onto the
gurface gLFYE g ngaggégbar %35% ‘#.g‘i‘ﬂ?% ?r?d’qﬁﬁfeo%ﬁﬁa qﬁ'ﬁq FPR§ i nto
bet ween bais anbenf‘a%lésm i arplilesl oxi thengnoendiace Ibaas 3wiLhl the
descri bed endt®frisd S rRARIA 3 tHS Al dtthd A EPAL P "ue 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




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 placing
sealing material 5 between the tips of the convexities for pB)AFﬁ@”%g‘&M 31b
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 |i The ate shown in FIGS. 19 and .20, a curable
Chei1 i e chebLe gn T EhE: SO Jenk g BRt ORI e SuRLECPIRE ThE st i ng

ccﬁnd]lcjit I?Lrﬂmi:b tacebadrowhéh E.nij@cﬁ:li&ggt&pe cheabék mmﬂ@lﬁﬁéﬁdﬁw@iﬁhpe of
the fixi ar_ 2 us i n_the inveption_i.S .nQ e o,the
angul ar (r}fgré Shapdels g%%?mnba’fn tﬁgg gﬁ@eeﬁég ?’PBeS"BF}B&% he “H'd‘ltl 8% shape
may be adiffﬁcadtbea;‘s laer as Also oeven 3fibpe castbdlfiingt ddie rxtepmlmlng
reinforC| [ r face
bar s 3 o aer 0t Lo polS 11R%o Hithfere LAUSELANE 1 nBofidly Lo BHE |
connect i ri'g’lflfﬁé?rﬁéﬂ guten Sﬁélfﬁﬁ@ﬁ of tilecexist ing %Qmibblt Bdﬁm@cﬂwme above

descri be¢uimpdi g ptHOEnéi Mhhed Eacéebafcsttaed sa&ﬁ bheeeﬁt 85 fekace of
the fixing bar 2, dlt ngémfe attached_to the inner surface.
Furt her “’?%Y é‘f HﬁP’&d AR %F&é&@@c’ﬂ‘?‘&ﬁr iah3 dlﬁ%%h thei ch

covers batips oifetheandnosketiesrfac adxiing Baai,nBeb dACEhdamnrEAcee

adopt ed. ep. 1 h n |,ze i ties .for f|X|ng
3la, 31b bo ?ﬁéﬁfln%l\é\g %%eﬁ %}ﬂg dr 89c%}qf %%?t%nfoa b:gﬁgf &aﬁrﬁ
cont i nuoshiich ahettengtéhwl%etdth@@pmct&dcmftg@natqﬁ)hhemnm éhcehe i nner

face bar i t 0 hgg finxi 21is
pref erablbéfgﬁogg%g fgg(rlt e??r%%{ej i E#?ﬁ?%aﬁé&%‘y ;111% et ﬂéat[}gg af’ﬁ t he

present PRvEReilddke i nTheld 11"(%@‘?%?*’-‘?‘&%@%%‘%5-31@&@“%80383683CAP§PL 2004

di rect |y ihiftilad ngnds Sﬂﬁ}é’cﬁdad @ntbebévirdé®ttiengnhedyfdce baY 8 heidehe, the
cross secti.on.sha er fa e ba IS nghﬁl imted to the shape

h
adopt ed RS0 eg%ﬁlé‘tst ?I BEY “8fH6d ﬁtlil Bt “dfy98€Rape can be adopt ed
as | ong 490i7l6dy can

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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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 thefreinLorcing
body 1. Further, neither the cross section shape of the inner face bar
con%ecti ng menber 50 is limted to a U-shape as with the ab%@%@@c?@%d
enbodi ment,  nor its configuration is [imted to one in which it is
attached to the inside (between the convexities for fixing 3la, 31b) of
the inner face bar, but configuration in which it is attached to the

opposi ng surfaces ppy be adgpted, and further a configuration of a H shape
clrogss sec‘ﬁ%ﬁﬁcs\ﬁycﬁlgB?gr%n‘Eo?‘ﬁc‘r‘ﬁﬁ@rtoaﬂ&eoiﬁbfﬂf%liﬁif%é%o‘b‘if Yhe inner face

bar 3 may be aaummbrmmﬁ\mre dﬂbs\é @\éc@flohhehap@vsﬂttﬁe Phnepstgdact i on of
fluid fl t

' h dui, t airing, material,,.i
pr ef er abl a?iéﬁ&gqggq@g‘%ﬁleflaﬁ?% ?Re%‘ﬁtéﬁ' gnlq}f’eg F’X@e‘i?ﬁﬁn%nectl ng
mﬁnber i sembodimenttonlyut @nyhehapdaecah bendopttedas flongf axi ﬂ@éyoﬁ_:;aé] 31b of
t S 0 C £ e
Fu(rat Ihgp(ranr)r‘"Léaj'cﬁzl‘Q:ﬁ:‘([)ug‘hg 1}33‘1% 1'{31&@(1):?/1% §§88?§§#€%0d%§k‘e P{"ﬁjelg?q’ :]ng bar s
2 and theZi m@rlm%@et%r%om@rbtmtf%h%wxngtm whamfteigigglibedit 1y af t er

carrying #fctde ﬁlﬁrtweake&ﬁtfaise&ﬁ nEodf’Oﬁ' e%‘u'r'ﬁh%rt hﬁ‘e%hé}' @rligt P to
assenbl e themlnto a tubul.ar | ow skel et on orm It Is also possible to

carry in SQFLYh FRape (¥F g cVHbelbo@(‘e% k4% wamegtinhdqemher 2046 t he
i nner f ackimited Xde mgsmhtp@chedwhhﬁreh@ alFoPE BEEr 1 e énﬂidnml@ﬁhol ein

h of _a, specifjed but al so
one of o 17 ieFeph ERgUPREERn B, IR Bt S P eCin BT B 1 artabhetd cope
with the orithsi iasideuthetoreen the ponvexlpn.emﬁad fmxmlge3 hadd ¥ poft he
condui t - dil0%Hndil EaclOphs, et WheRAtANn (hedhi8nSHOW d he oAt guration

near the end of the repairing materi APRI L
2004 accdii ket PRERS i sERELRREENNBH, bencRforEedy padanfertheyed view

of the reicﬁmrgtumion &F @ H2$haSe arveeVbddt 1diPwhi 6B Tovlts mtﬁ&hﬁer in
FIG 26; way, of si I|f|c#€%%teholow dlarretrlcglly ptanS|bIe
t

" nenbers Tk es(Jmf i % inner face bar 3 may
However r 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
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shown in FIG 28. This enbodinent shows an exanple in which the present
invention is applied to an existing conduit P of a circular cross section;
as schematically showmn in FIG 29, a repairing nmaterial 100 is msta(l)l ed
in a tubular forminside the existing conduit P between_theoﬁlﬁﬁﬂ _ 04
and M2. This repairing material 100 is formed by disposing a plurality of
reinforcing bodies | made of steel or the like in parallel wth each other
along the inner surface of the existing conduit P, and connecting each

rei nf or ci agcbodyng ty tmi%apﬁeﬁgnt {hﬁg&{ﬂﬁfd,@ aadtniﬁf@.erzﬁ_rsi fagf: ée&?%%#iékgt hwi se
. ! Wy ¢ e e i . ]
ther eon. ELCH TE T FELRYABEAHE o Bl 1414 76 dB0FBerREERGRAM o5 112
so that thf anfectRdincuFEbl €26 by |wangp g s:m;%ﬂma'ﬁc%ﬂn,e &I%lgid”[llfjﬂl_&?
[ [ . I r made .of _a, perneabl e
mator 1 ar’ 03 ARPEELe Ay S e LR B 800" 10 BRERA RS HlE 2R AE ¢ he
repai ri nffheWRrim| Fi®0 2di cat ed by :EI in FIG 29 al o?g t he oo i s
. . y . ‘ Chis .
ot n 1 b SSMHY RE oRRBAL DU I 200,13
al ong t helRYSRLARIL LS RERY1ed Fean erishing copduiitdhodia gipruderarmised
di st ance smdtipo §sBuenatdBallkesBsen Oh #1e, Qgp%lt %éﬁﬂiﬂ?ﬁl&ﬁdﬁéﬁxﬂ%ﬁ 1)][‘ the
ixong by 09 deCEiEteited o R ERPRLAR Fhim dnd 18505h S ets i Gamsivdded al ong
the inner? betiees bhe axardrl gxa Ml mﬁc_:‘ltma r @hdisr ﬁégﬁigﬁggrﬂé?&?%%? ul@lr?:jaﬁ he
'ngxfersg%agrsgagflgﬂ&gg%bg%gng %ﬁ)g'%%:anlﬁgy cs’gr aicne O&C%ROH(}FFOW I 1ient
nmember 3®Fasteedry fhenbikeiincparatbal withdeachidtdrer adpogttivelipnekur t her

I nsi di ' l3 | : er 0 . are hsposed
R g n‘éﬁbngf“ézcﬁ"‘”??%e“?a L B ond et ° raBh 2004
i nsi de t & PWELOFEIDG LYY hdy PraneQE the, copnecting membpsi 12 i theteri al

100 or t Hengkberissudfizeetabnt bE €hé séi it Oopddriddl tvira atthenialy ewe
o ong S 0 FR U BRER o 4150t W) PUAE RIS 200
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 El1 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 along 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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[0081] The tubul ar member 200 is nede of canvas conposed of cloth such as
woven fabric and formed into a tubular shape by sewing; one end of which
is matched to the inner perineter of the repairing nmateri al é Oﬁﬁﬂ ‘M}}
other end matched to the inner perineter of the existing cofldd

t he. tubul ar nmenber 200, a canvas material and a sewing nethod to offer

strength to withstand the injection pressure of the grouting material. is
chosen. For the hollow resilient menbers 300a, 300b, closed-cell sponge
rubber or others is used, and there is no specific limtation on the

mat eri al fimsidectbdid pwess&sgafﬁ}linmlm@r 5n6@ﬁasturf$&abgf ajh@eebﬁﬂs_ﬁbe

I ter.t lon and cur hé
grouti ng Baceriai’1 B8 SrERKCIder HanisepBifitc silnhing ‘Sradlif mbile. . A
Shor e harGh@sbodﬂoubuaSlzientlmembeferﬁmm@,sBUﬂhzldnthherbYVEQEtiuﬁflClent
f1exi il iohel @habuidl fehibcc0TRoY HR0 LR WACK BN FRALS i i o e, LROSL, Sur faces

of the repairing nmaterial "1 € existing condu
suffici enf®08dildity for .preventing deformation due to injection pressure

of the grouti ngTHEttﬁIBﬂaLbMeﬁlBBk”ﬁjd‘Qs £ B SRALom S%Q%ffi{)%esfler

expansi on nepbers 400a, 400b 0082] The tabrication ne e hol | ow
regl | i ent SHE Zovein fabzagA %f&ﬂ“ﬁ’dt hato 2 pubeikaristwapr Myegewing; bonded

at their oaedsnatdfeWhﬁdmeﬁsvmae&héhetblmheéﬁuhéﬂ pHinRicsShape £Rraf or s

mmteri ar, FEBGIr T AEFRzfar fifh S e e?E%rt’%ﬁw%q% edtonthRol erees
section sgapem@terhefcbhduemsu:mgtd:mudmhem.t h&#orcthestsbalapmehigge of the
exi Sting 900dUatednbds ACLL AL dhq ' MedintPndRABA tS SEPEE! SRR

hor seshoe’ shape. f or or ses oe shape con nes
di r ect i ontOj€lphEtang bﬂ}/e AdblRC e IRLeF SHLayodT thet areuhing ulatr:ali10 08

APRI'L 200dscenpsensi on displ acement. The di ametgar and wi dth may be

Geler 1o | 50 85 REP e 3G bR S04 sbBSh ol ki o
sponge rubber or others is used » and there is no specific
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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have the sane configuration to each other, in which steel rings 410a, 410b
divided into a nunber of parts, and a plurality of |acks 420a, 420b are

used. Referring to FIG 28, this configuration will be expl ag%tl_a '
the outer hollow dianetrically-expansible nenber 400b for e A

di vi ded piece 411b formng the steel ring 410b is fitted to adjacent one
to be slidable in the circunferential direction, and these pairs are
connected to each other with the jacks 420b. The sane is true for the

i nner hol | ow di anetri expan er 400a.. In this exanple, each
i et 11 caTBERSTEOR] ARep aERRRRE. doctnd SRRRESE 2nh Y10k SBREh o vhi ch
tow pai r detfermimed so s dOznmplidaviorh 40h whikbimy esidiesposed in parall el
W th eachhé)a L in the lengthw se direction of the existing conduit P,

ng di

correspon vided pieces 41la, 41la or 411b, 411b are fixed to each
ot her by reans Tfe :imdémdtlamgtmﬁﬁélYFegpénsméeanmb@rs AP ead? Ghack

420a, 42%¢é tilet @&ﬁs%dﬁltdaeratq%n%téanﬂl geRier Slrfwh&%ﬁaeﬁééflﬁinvdsa

engagi ng nmenbers )yrqvid bot h_ends t her eof, the two, steel rings

410a, 414)]a°aor4149H3 VM‘EG‘-S‘ éFEOeﬁp‘&H%F |°|4F &Pé?i“r@treﬁnéyacﬁﬂé%%ﬁ Hyy 9fe  j acks
420a, 420j33c1{£084baA5 giemer aped weed ar, Refed@iihiggutd ngrreach2epl ks

di anetrical | nsi bl e. er 4001, .40Qb using 2,steel ring 10a, 410a,
or 4100, PSRRI\ BigT e | SXpbeiRBRe tokieasPey rEshl Botdst n: a
right angimmtﬂm&llm-lexpgaﬁdndﬂe Shenbed dé9dimg fidie exsinplleat i omaich t he
condui t. {ﬁyﬁ/ Dq%P, nmber
400aUI 400b 1S é%:gc})r ?bllyﬂz}?s Js]'fﬁéJ \grt%ln ”?fé‘gc%i%b%?g?%}?gf&% it is
possi bl e adiagantepde ke barkl idahde l&sthﬁa%lliﬁumﬁﬁar% dirgetd®nrent by

i nstal | i nghd BRBseXREI}Y a2k doriditedts| &adiother willehk. jddes Q@phours of

e oL i 0L L Gal g e s 4000, 4000 Cconljqured, 2o
t o conf onmemtidrh 400a .sh@ipetivis tdweampebe Staarh dmaduerthrllaalﬂgpeexpamph.ble
CoatSue heifolf oA UPHS G0 FUOLAS L ULV AOL RN
when app|s)t|Qﬁj. 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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for a horseshoe shape conduit. The hollow dianetrically-expansible nenbers
400a, 400b are not limted to the above described configurations, but for
exanple, an inflation bag such as a tire inner tube may used to expand the
tubul ar nenber 200 in diameter by injecting air into the bag°3’¥ @5?
tubul ar nenber 200 is provided with a plurality of injection openlngs_SOO
for grouting material. These injection openings 500 of grouting materi al
may be conposed of any part that can be connected to the tip of the

i njection hose (not shown) of grouting material, and may be nade of either

tal or plastjcs.., As.the [ structure to npunt the injection
(r)rgenl ng 586e *jot’ o SiheT rrggg aﬂﬂt}b tReCPBEOrE Widnitde shapepLthect ure

shown in Féﬁstﬁ?ng s:onstﬁdtl », \ﬂberébcirhplé b@ﬁﬁﬁgﬁ@@a 6 ber Dig- Elite whenned
provi ded” for .connecting

the hose RPLPHS 32000 SR L Reh i At 8 i e et Sl |
500d on wprgsent m&ioellmtenEadand e dae deHorbeshser g when @ p1§Qﬁ@. On

one hand, tu ul ar, ' rill h a hol and t ubul ar
nenber 200f|s ut betan { e u?ﬁ%%%c angq't 1;tf'l ange 5 5‘8@}8\% ng the
nut 500c d?rt@ettwaslﬂdr«emmmmara tt;tcaat,ewahtanmaosmonnmcbeme 500d

of the Imrﬁ:thaavepe&uétgcﬁ%febngtgﬂtawo teffé E ntqde'n%ﬁerthe

hoIe to ace the flange 500a al ong e sur 200.
i s prgflé‘rfgltﬂ tHary éﬁp??cﬁrﬁsa@hééifﬁel%%n‘dlh%@aYhﬁﬁéddto th@amhtrher

rrenber ZOQZUhmltHre!t&mbe& poayin aridmetiais oy Rhgeéﬁiﬁédénpﬁd@:}('tﬂg ﬁaaol e wth
a tong. a The nmethod for constructing the above descri bed end
structure e described. The tubul ar nember 200, the hollow resilient

-menber 300a 300be thbuhak|wembelr a2 rix girorickabnsithl @ pmﬁbalitﬁgﬁﬂ, 400b,
St e P SHDHShAR e PR RPN WIGRER
29 or the°PERdnIsEpPtof gnRittigw madieriad: Magnbe rcgumsed ofi apyspartn t he
i nner  suthatacai barcaitbdiaid totheheig GEGHHeI D9 E8¢ £ BbstOthAEho@h) 2
position %fpézeo%etfr{gmmg grglait an%emaj\;% mac? ! %];:'rgir%l'lle?r rtngtal 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 tortg.
[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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| engt hwi se direction, a hollow resilient nmenber 300b is disposed in the
I nner surface of the existing conduit P. In this configuration, each

hol Il ow resilient nmenber 300a, 300b is preferably fixed tenp h an
adhesive tape or the like. Next, a tubular menber 200 corrpoggg“'{ﬁ(’#ﬁ-az‘nS

perneable material is disposed so that its one end slightly protrudes
i nwardly over the inner hollowresilient nenber 300a, and the other end

protrudes outwardly fromthe outer hollow resilient nmenber 300b. At this
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no injectio n for_ 44 08 APRI outing materi n a
st at eJ t hé’frecrh‘?&pagﬂw e@ﬂﬂr@ﬂr% seeyred aleng dhe W@F perdphesytohgheat eri al
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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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material is cured as is the case with conventional method in which each
end is sealed with a curable material such as nortar, the injection of the
grouting material can be initiated right after the construction of the end
structure, sealing can be ensured even when water.is flow n 04
existing conduit P, noreover since a tubular nmenber 200 made of a
pernmeable material is used for the sealing portion, air and excessive

wat er are di scharged to the outside through the tubular nmenber 200 thus

st abi | i zi ggotthénquaticng «af, .g:li@lihlaﬂgtaﬁéﬂmaai tié b%hert&id‘ﬂﬂi‘g 882904, al so
he repairing nateri al
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condui t, thereby increasi nﬁ% t he wor cl ent
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| mpr.ove. the work e |ency during the renoval,
it is prefer a% gﬂ} trﬁ?&s E}%3§%9WJ Ph%"h‘é?%n‘ﬂ&oﬂ%llitn
Ontact\ﬁifﬂ@fﬂQ!ﬁInﬁln@BnatEubalarnmeﬂbanCEOBOmhgattha %?ﬁmﬁﬁ?ﬂé N
t I S48 teagrate vmtteoerpar
Inﬁ ?Lleaenl%ag%l men]"t e ; cteﬁescr E (f r}%«f% eof%ls’ hdwi " Ial FARTSEHY&ach
hol | ow ré@ﬁ%ﬁtr%%ﬁféhae@% t%@b@ ¢%tﬁi@?)¢§wug@utbedslmtﬂean membar menber

200, and 2008 tHiyse Bt 108N & Ha0 Qu 19k f%\fggtmﬁeﬁﬁg'eggggng‘é: %\Ejgnff‘on

tegght EgH g\rﬁnrrpggrsﬂlaer éﬁf"nﬁe%ggPsl@gﬁR%Vléggﬁe%?bbjelep@éé@r| f#dnge the t ubul ar
menber 2@Md @aadt vifethe] eepabningenatgr 5D 100 ngikabHotd ERERr b%' tHBy be
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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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sectional viewin FIGS. 30 and 31. [0090] The exanple shown in FIG 30

shows that in the end part of the tubular nenber 300 tg be Ller by
ressure to the inner surface of the existing conduit a hol | ow

Pesilient member 300b i s disposed inside the tubul ar nember 08 AP RKL004

further inside of the hollow resilient nmenber, a hollow _

di anetrical | y-expansi bl e nenber 400b is di sposed. Then by expanding the
hol | ow di amet er expandi ng nenber 400b in dianeter, the tubular nenber 200

o xed Ryl s Vet B By o o Bacfind LR B L, &
whi ch i s $&de F)0kemayybepd bepesed timsive rtrimeetubutlhacnenlber maoo,eraa:ucrl ng
mat eri al ﬂl@@anj%c@ibh%éﬁftié 590! rIEHS %t%.?x&fxp%é?ﬁiéf Srd %‘%Ilgeer

surface gside of the repalrinhg materi-al
a hol | ow’d?a\ﬁ%?rF%ﬁ?%?l’éﬁp‘aﬂEPBJ-@l mfBer 200k ﬁgampéﬁo%dshownt by ianner

surface sislerRindher iU TEyhg0 2 19091] In the exanple shown in FIG
[ ds of the tubular nenber 200, hollow resilient nmenbers
300a 303@@@d| sposed on the inner face side of the tubular nenber 200,

and both ends Tife tabtampﬂlbu‘.showneifol EFI’I(Q.OGOaﬁﬁoanXEHabh@rtﬁﬁélﬁxﬂ btaﬁtthe i nner
0] t L nner sur of e

oxi o1t g OE,HE FERALAEeAEDOY o8 e Mandi iy BEEsRHE T EEHIE SPBRE menber s

400a, 406Mrfiassooddthei ayiigsingheondiibwp r esilicldmw mshﬂjmmtl achberf ol | ow

resili entsam‘q%r B gpddert Hn%&@@pltﬁ% R bl - mgﬁb@!i}dﬁ% (eaha EH&%EE' on

openi ng .50Q groutl ng material is provid arring nar
d

100 near % Irt Bhet hdaldoW ar rREABARDD 'Fh%ml?@?uctlﬁre hﬁéﬂ-OWhe
nmount i ng difantelt&*ml&qt-le&@aﬂafib&&g e efrors Ui d n&ls &d1 al TRBh opihe

{he-t ubur AP andind i §oTRbv e A oXBaft g ndnlie iﬁpki’a{a dianPRegni ch ¢ he
i nner f ad@eptpbelax g@lﬂberrsNQ)rlﬁeﬂlxedﬂﬂy préssute tiohtkad ineruservhca tap,
and a pi pg Qﬁ‘e‘@Hl@%fhé@&ﬁduﬁ.@rleadmb§eB95Q:EdFié S EW6ls' i Refemel e
thread. Ln 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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As shown by the exanples in FIGS. 30 and 31, by adopting a structure in
whi ch the hollow resilient nenbers 300b is disposed inside the tubul ar
menber 200 in the part where the tubular part 200 is fixed b ressure to
the existing conduit P, and the end part is sealed in a stapé RRIL 2004
outer surface of the tubular menber 2 00 is in direct contact wth the
existing conduit P, it is nmade possible to discharge air accunulated in

t he upper part of the conduit through the tubular nenber 200 conposed of a

er meabl | d.to_fi t ujit...wth, uf i materi al .
IIon t he p?%%%;&?fgn%éesﬂs fc])\E/Lvrl%hi ﬁﬂe#&&éyp%c{% bag Bsf'ﬁ%gigijrs :ﬁﬁf
accumul atwetug femalecthiead bor neepuhd hapt ande phpelorewhich 4 elwl | ow
resilientyNEsHeris 3AMRmed lid SsPF&HES 2l e e NS ﬂr&eaads.l ope in the

existing conduit P, to provide the injection opening Tor grouting
material i34k | over end part so that air can be discharged upwardly

\g?i&lse isgj ecgi g%st bﬁoqhgyyiﬂge hréa'.ta@fr_ plds il ﬁmg.slma\ggob}/,tﬁ}ﬁ a@@mt, gy | ? -l
: an roviding. i nj.ectjon openjn or ‘grouting materia
inthe r eapaﬁ’r”‘h%t‘%ﬁ%t &Pi &'ﬂlfboe‘im th%ﬂ% ¥£%lja+$“%nﬁe@9%Egs3\ﬂﬁPerlsof t he
grout i ng dirsgiceredalinsd dee tiies thbujad mbmbegh20bein uthd gare eire2@he
conposed b efi fo .S preferable. Q093] In
cach of (PRI EAET 280 T LR, R redSF 0P8 e MRS Fopdy I whi ch
hol | ow r &i Rpdntheesfiskipar3008, sS0lEr dmea statee pheddthe atiepseurifacenher e
bot h_endsofnbhauitil AemBBFLAT0 1300, e ot ash I PSRRI Ee1ERT GnneT

surface of the end gar_t of the re alrlng_materlal € 1 nn
i

surface &P t Byj Ltilfymadrduess L thaisebarprgais agpumulatesidad by
absor bi nghehapiperegalrar bfi €Rei Cohdeit NEEro Wk fiake tibulRe megPir g

et e 2! cHacaN Yol BlcheatiLageealshhe 6oL 1 0oL Bolion (her e
300a, 308Ut e gopusingymaterdslAPRIL 30)prewedes axampieshshoen hnt to use
Lo TEnEdosteps 808, oS s A0, U SRESUIE PR L8 GoDELLAg O
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
theinjectionopening500forgroutingmaterialintherepairing
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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As described so far, according to the present invention, a reinforcing
body of a hollow skeleton structure is assenmbled in an existing conduit
and inner face bars are attached to the reinforcing body using a nethod
such as fitting, and in that state, a curable infilling is ORARRBH- Be@heen
the inner surface of the existing conduit and the inner face bar, and this
configuration nakes it possible to suitably change the shape and size of
the reinforcing menbers constituting the reinforcing body to construct a

rei nforci fge eV ndln t he degree of
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severel y BBgrancfaesniuregubaritnsconditions sof esevgd:lh imner | suxgacdsl arret er
conduit such as a tunnel, it is possible to provide the conduit with

enough str@@g# [ 0095] I\/br eover, since the strength of the reinforcing
body can él sed sufficiently high, it is possible to select a materi al

with a gopiNDUSTRIAY mﬂﬂLIIfAmI]merl ce for the curable infilling, thus
achi evi ng good workabi |, B al so possible to cope with

S
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condui t aﬁinflgunumﬂon malkee6li tAb6ss ibhet b6 MRSy IdHAYd The %ha%%dtheh
oytus

i nner fa a 8 Q% ARRIL 2004 are fitted into t erelnforC|

bei ng su%gléir)t esgl'ztlénere exfgfﬁlﬁbr\féfl@r Ehfe FPRStituting oﬁ ¢ on the
i nner f ag@ipforciag hmiar etor gonhtrigher fmmﬂm:rcm&_j neddy | katyngoadef orm
Thus thgJdffiidmidce Sk E*I‘St?‘ﬁg (Efn%nj gﬁtlﬂeprteﬁez&ge dur#ngthhe

II‘]]ECtIOI&% qurablelnfl I ng i m nat1 ng eed
erioration 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 horseshoe—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
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conventional counter neasures such as preparing a supporting, and thus,
the construction time wll be reduced. Mreover, by exploiting a | ong body
having a length of, for exanple, a manhol e-to-manhol e di stance for the

i nner face bar, |t is possible to provide the repairing mat 88 Af R 2004,

seanl ess i nner face (surface) in the down flow direction, thereby
substantially inproving the flow capacity conpared to the case in which
the inner face bar is disposed in a spiral form [0097] Moreover,
according to the present invention, a plurality of inner face bars are
attached to the rei nforci ng body by connecting themin the | engthw se

di recti on 3Ke dediiedbintankhe reinfarginghedsctthng einige ssppangdatheengect ed
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Furt hernore, thMorgevgrgeh¥rexplait byl vedongebogdy dikeirsy af Lemgtthaofyir i ng
and transget ékhﬁ@l@ueatlﬂamléiﬁ?ﬂ-mﬁqédl Od.LB'EEBcE r Ao é};ﬂ%ﬁ *8‘{:8"65

|rrproveme2) of wor kabi | In the vmngtot € ease I'ng
[0098] Al 8T ryfbnifoBREFAGLEHEC iRFRYiIdadde sepining materdadi withbady via

ahf i ]>c<|‘ ng westdessa iyingt afa@érw?_eﬂeeé) ey _b:@len&ﬂﬂﬂ{ OF 149 &19§c{:\5’8h{L 200;1
the fixin yral ity Xi ars arge connecte oget her
in the Ie% g%rebggggbggg{gtﬁﬂﬂﬁ e\;&rgg[ h ggﬂt&ﬁa{paanggﬁlga&edfF% ng bar
connecti n@ fBeesipnwhifbnthe t okex] Tateo batrhe.sr diisposedndnbadypiaal at the
connect edfpemti on of the fixing bars, end parts of adjacent fixing bars

are abuttegogg?i nst each

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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ot her to connect them together by neans of the fixing bar connecting
menbers di sposed over the adjacent fixing ]E)ars. B%/ this farrangerrgnt, t he
strength of the connected portion of the I Xi ng bars is increased as
descrigbed above, and it ispmade possi bl e to achi eve perfor nfAAAPRENE4D0I e
to the case in which a single long fixing bar is used over the whole
repairing length of an existing conduit. Thus, this arrangement can solve
the problenms of nmanufacturing and transportation due to upsizing of the
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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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bars adjacent to each other in the I engthw se direction by nmeans of an
adhesive or sealing material, or by fusion, it is made possible to ensure
the watertightness and connectivity of these connected portiogns thus
enhancing the effects of the present invention. Moreover, b9%%%ﬁ|-n60%
sealing material between the fixing bar and the inner face bar, it is nmade
possible to construct a watertight structure between the inner face bar
and the fixing bar. Particularly, adopting at the sane time a

configuraty ] i il th nn connecting
menber s Zé\#ﬁled#]f:\gi%ﬁléqb nglg(r?\lé) J‘%r% gr)}{é‘rrbe]:reémz'}{'r(gE t&l 'pLngﬁdf?‘E% agach

ot her, alda®ver ezanpleiong five fumatoidie off itthee depatior igac maftiediad .bar via a
seal i ng NEd Bf (Lﬁl continuous at the connected portions of the inner face
bars. Thus, wat ertight structure at the connected portions of the

i nner face barﬂslﬁ% byd retdngeend faces|oFinnaE fasecbans adigicegtt o t he

grout 11 ng tSc{ éﬁ?h%@hé&f J.hhl?)e 9Rdgl ?ﬁh&s@fdif@:@ﬁ}ﬂéﬁeﬁfﬁbébr&f rf%%;%kgal de of
accordin 0 resen i on, ends of a .tubular er ‘made o

2 per modiie 1sarPhE i earh ey Ll e B0t Rube ¢ Rdrae taandPY Reansnner
surface aff td:eaﬂrm@snmet oef seheingpmaténgalpter iy fuidmndr isumhdee of the
existing | L n stance. refrom by -
means of Ebiiegb e bhatARToR HeR g BT BN FigeRL

openi ng fasmneptmd ipeg tiemner thlisi enhaneidgdthe ef@quﬂammﬂ:m@pﬁeseot t he
repai ring Jdffiigd, in the vicinity thereof. By this arrangement, upon
injecting grouting material into, the gap Dbetween the existing conduit and
the repairing MREEPVEL, tie P1agiRyi 8n S63diRg MptaTiflbetesmt ERPal can

be startmixllmj‘rﬂﬁhxﬁt&hd/ ﬂhéhQuheWalfhb&g Haar, tite harmedé ngogsiblhe eeal ing 61

08 APRI L 200 { t.h t th t t | b
seal ed SSOMPERIah PIBLieTEaNY BEFREPRRe R e EhE ST SO e 2Pfiner
surface d¢he Haerigthan. cdmdiiicwrotlyas adoptiing vt erhe Apaimal sbmée he

I nj ecti OgoieG: tira%lgsvet 1% Uhauh' R8cTBbE13bEB: PR’ FhAGH EQcR Bagh !evel
connectlng 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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substantially inproving the workability. Mreover, since the tubular
menber for sealing is made of a perneable nmaterial, air and excessive

wat er can be discharged to outside during the injection of the groutin
material, thus inproving the quality of the grouting materi @8 200
curing. [01021 Al so, by adopting a configuration in which both ends of the
tubul ar nenber are fixed by pressure to the inner surfaces of the existing
conduit and the repairing material with a hollow resilient nmenber

I nt er pos et N I | [.isn v when
there ar %é%ﬁhr‘?ﬁ&niﬁcﬁ%ﬁﬁﬁdﬂgfsﬁ% %ﬁ# %%(?is y sr%fg?%c?)’n%dui t and
the repaifeaked FecEriedl, wiHput beangeaffrected syt te qanskiduoasodt tthe
grouting idf?élerél?ﬂfa%\ée%fh*t%%xi%&ij@véénd@itCQxEléﬁ Fé@tfl{}ﬂu’g{lf Wi, structure
of the present_invention on one end and constructing another structure,
which is edfid) alsotthe dadestiga BFeSBRre Rt HeserputAbgmatrriakEdting the
i nj epL : orbteapgaigedf f[t[c]) gaﬁoultibhg I?i%lj[ﬁhan(jg:;d\?ar}[ﬁtdlﬁl entéveu rt?nuréadfe .
pOSSI_ esrlr&sq:pqslﬁarie e.se% ;Vng (0} 0 Aﬁ‘?‘j}n S, O_ e gn&ec I On Sspace O_ e
grouting e iy LBPLaViPdatRR WAL, tr YRECRYBES SR in the
whol e | ermythulaof mehbernfaac siead ingaie maderaf er permeadilegndterddhe alimsi de and
"hi ect ed Apch SR AEELIE vttt Eph, POBRIToRs T IRe Ml e hec hod
for an eximigatdaronduihe Jeompdng materhel stidps dmprovépdribey aaagligyal i ty of

rei nf or Cig}y tHRIRRICHtAMRARIaE i a 10 QIR CRISE I Nto the existing conduit;
assenbl i ng said reinforcing nenbers into a hollow skeleton-Iike
rei nf or cil diBde extendi ng substantially along the inner surface of the

exi sting condunlisogt bacidast tnglalcanifliyuef tieneinf @Eechast @ndseoltnsi de

o oot 0 BRLERABY e B RETRk ) DAL Bl Tk RS o
of the existing conduit and the repairing material with a hollow
resilient member 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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injecting a curable infilling into a gap between said inner face bars and
the inner surface of the existing conduit. 2. The repairing nethod for an
exi sting conduit according to claim1, characterized in that a plurality
of fixing bars are nmounted on the inside of said reinforci ngsw}'&?l,l-%@ﬂﬂ
said inner face bars are fitted into said fixing bars. 3. The repairing.
met hod for an existing conduit according to claim2, characterized in that
a long nmenber continuous in the |lengthwi se direction of the existing
condui t 'Fctbgﬂ&%?s said fixing bar. 4. The repairing nmethod for an

exi sting conduit”according to claiml1, 2, or 3, characterized in that a

| ong body continuous in the Iengthw se direction of the existing conduit
is used ap, sai rleryglqr f T

condui t rTJg}cl?cor dlzﬂ rca]rg‘f:%eQﬁbg 58?‘ grﬁ %?P%%%?gﬁiﬁ% Qicon{t%at trhje step
of asse S Frte 9 inforcing body conprises: using a ring-like

rei nforci ng rrerrin; a@ﬂr@wdl PlursLbey as irdlinfoalcang ﬁl@ﬁbéﬁ@%aﬁéﬁi@@ﬁ of the
exi sting ceonéjw e(g @PRI%}F%OO4 .S 03| n&}l\};ﬂpl urality of said ring-1like
reinforcin g]' It s tl tBHA in the | engthw se
direction of tatseiwbh]snnwgsamddwa:mmmbmq egrenibery Santor ea nfrmldjom;g
menber s f s | e t| on. 6.
TR0 1 rRARIBELI0G BBEDC Lt Bnd i ﬂg&{yﬁ& ong 3 "

The repairing nmethod of an exiting co dUI ACEOT
or 5, chdf®tdieiedunfagmot Hhesaxisdfingeoaditig t he rei nf or ci ng body

conpri ses: assgmlaumn?aat bihr&ihﬂ&obfl 1EnOP U £5 LA Gea %@ §h@ied! 'y
orc rs and_ connecti ng nmbers outsi de the

di vided ri l.i ke rei

exi sting £%8&fjt reéﬂgol:ﬁépggl?‘?g\? t'ti"%;lr"’tsfl ]seaFHeBaF?F%Ia rARFRT iERF M odi es
into the e}melrﬁhm'gg abonyi ttheor langenblof he Teaiseialy | dgnd®itodaati an
exiting g Lff ordingto claim1l1, 2, 3, 4, 5, or 6, characterized in
that a space I'n ling is provided on the perlphery of said reinforcing
body to reduceinjecélingi pacerehdegipidivisgninke angep petivpkerpadfl t he

exi stinginner face bars and the inner surface of the existing conduit.

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;

63




conduit and the reinforcing body wwth the space-infilling. 8 The repairing
net hod of an exiting conduit according to claim1l1, 2, 3, 4, 5 6 or 7,
characterized in that said reinforcing body is assenbled after a tubular
surface bar extending along the inner surface of the existi R§ ARRHIL2004 s
di sposed on the inner surface of said existing conduit. 9. The repairing
nmet hod of an exiting conduit according to claim1l1, 2, 3, 4, 5 6, 7, or 8,
characterized in that injection of the curable infilling is perforned

t hrough an injegi . openi fQr. .qrouting_mater.ial -arovided in a, perneable
material  whi ch&]lt'éslg)#]sa%rgé)nga étlr]\:%elnl Yot® hgaiqugimgﬁ' %eﬁ‘?’aﬁ.oﬁ%‘{)%
repai ri ngtempers 4t & predeg erninedaintenyah iaxilse leggtoeideidirenmn sing: a

rei nforcigg @ggyeﬁgy$f@gg?%ﬁ%es&%eton structure 64 08 APRIL 2004
y g, '

extendi ng substantial ['y; nner surface of the existing conduit,
t he rei nforci ngiIHeREF Heity B3idntiaddforsing phembers y byofmeansunferaential |y

di vi ded réognédkendg eheiseEi 119 tRIDESHgt IRpcde ofipddcibhas a plurality of
fixing parts in its inside; and a plurality of inner face bars each of
whi ch has a snoboth surface and which are fitted into the fixing parts of

said reif{orciThe repadrdngomévhod td amesritduyl 668deLttieceaditv tto 11. A
repairin rial ,for regpair.j an. exi sting condui C rising:

rei nf orciqflg Igdif h&0i % g'hoxll O%VJ\'/ s ?%4%%é]§%effgth?e£h3§tgﬁgi ﬁ%ep of’
subst ant &89 oy the seinforuinadedy admprdsestsi ng  conduit, the

rei nforci ng bogysesil se s Eom ' of eldcunt er Lally

di vi ded ring-| ﬁ?e rei ,%‘rlgfci %L’gg#%grs a]égjéﬁfg#é.%\%?ch _hlgdsc{la pl urgfﬁokny of
fixing pdtLURenentindlye diyidad fingrlgkes rgingorsinde sembsrswangh i s
formed i redimectiiichdfbets butsfidesthd exiBgiRgdordu ift ;l ahdkPeT@adthbirxi ng
part and in itg.] 5593 mﬁtg a S%%@£P fixi%% Eart; gnd. a pluralit¥ of 1 nner
face bars each™§ &h 73t%a Bto e PSS eP3MYPF or P etffer in
its out ereX¥ifdeiny dangludrid fopamtssmmbiiya fi xi ng part to be fitted into said
second fixing part.

7. The repairing method of an exiting conduit according to
claimi1, 2, 3,4 ' 53, 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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12. The repairing material for repairing an existing conduit according to
claim1l, characterized in that each of said fixing bars is a |ong nenber
continuous in the Iengthmnse direction of the existing conduit. 13. .The
repairing material for repairing an existing conduit accordDﬂgAEB“c2@W4n
10, 11, or 12, characterized in that each of said inner face bars is a

| ong body continuous in the Ilengthwi se direction of the existing conduit.
14. The repairing material for repairing an existing conduit according to

claim 10 eﬁ.ﬂ-enégnggub%arﬁrl%rlq%lgi(ll)ﬁ?cli:hl lltllti'é]tf S%&Jf%CES P%OI’ o n nggéff‘ber s to

rei nf orci ‘gmgod es a plfura g-lrke rein

be di spos® ‘t”-'g é?éPﬁPﬁEénBrﬁ"éiX/ e:r.,n,g @ﬁ%embbﬁ@tﬁmnse ldlulm:lltm of the
exi sting @ﬁndmrbumﬂérénﬁhalﬁ_{/l Hiv;@EdCQﬁ%ﬂl'ﬂ& R Y qre%r?& d ng and
i nt egr at| -l ke r % 8 rrgrrbers t oget her repairing
mat eri al ga‘f 3 di t1X3RgoPAFRY 1B k#%r#ﬁslxﬂerll 12,

13 or 14, amﬂraracterlzed I n that sai d reinforci ng body is fornmed inits

out er peri pher o onveX| r for roove-1|ike
apace which -1 & Eatad 1§ o0f itiek BRTHRE A0k ARl nad F LR he
exi sti ng BYnkAfe . and. wirhehrapai fﬂ.h'gedailatoalthborflxapgl pag saw fexsasid ng
condui t  AEGRFSHAThd thellbRir® £8. £dim ét?e Jn%’ rléur?_‘% hoFe passﬁ% $#%ed in

that said reinforcihg body is fornmed wt roug i'n the
| engt hwi se direction of the existing condurt 17. The repairing materi al

for r epailli.ng anrepaitu.ﬁg fotetidl RECeegheihg §habMdOind bonbiitl3 14,
or ?_: Sa.cterl zed in that said reinforcCing body iIncludes a
space in q W ch can be attached to the outer peri phery of the

rei nf or ci ng bodly re;m;fqmu.hngwﬁmodbr thiaw ipgp abéiolden skeleton§ ereuegukedy and
the i nnefex N stns{:Qﬁ’t 11%x gro‘&?é’ 5t %?ns@x‘? u e‘%eg [Eéﬁlg'g;?ﬁgﬁt ﬁg

18. Arepairin ructure con erein
rei nf or cF’r?(j‘db’dg‘y ?eﬁﬁﬁﬂ@r%&baﬁm%ﬂ% @IS@rﬁylbtllw frmlera plofradétgf the
exi sting mmdumﬂa:dar@_c—my rtlitha&i(' B1h01 08 AHE  nrYPEI Ry "manBLpEal ity of

_' nner fa%%clﬁa % Wﬂ E ﬁre Cop ura J.tylonf 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 1rnrhich 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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the I engthwi se direction of the existing conduit are attached to the
I nside of said reinforcing body, the inner face bars being disposed to

forma tubular form extending along the | engthwi se directiopn_of e
exi sting conduit, and wherein a curable infilling is provi degaﬁfé{f-l 2004,
the gap between the inner face bars and the inner surface of the existing
56 08 APRIL 2004 conduit. 19. -The repairing structure for a conduit
according to claim 18, characterized in that each of said inner face bars
is attached to said reinforcing body via a plurality of fixing bars which.
are nounted qnto the inside of said reinforcing body. 20. The repairing
struct ure FEADEOXSAAG ROk EONREA§es @ plural it ofrr idy- ldtker peimforeihg n t hat
each of samémbexsN@PHBE §$sPostdn dY i} il | engt.hwi se
direction gf t?lﬁ .EXi ét,i n Qg(r)ldu‘?t ;gtg?m%e_ repal r%%lr(?; lsf{{rett}Jc}t%&r giq?o%
conduit accEPEFAYIES SLEPRF19B, of dheexis tinim condaditzendi a phatakitiy
rei nforci ngfbabnnecwinig seenbérs| g5l bbﬁn@f:t’ihﬁg'ddd@il{t?éﬁa‘ﬂiﬂ G |{Ders
ext endi ng §ﬁﬂ§£ nkéallﬁ ?Ion the inner surfacé of the existing conduit;
and a pl ural ey 8 ScORnBEPTHg e €rf§ obog8kh@Eti ng and integrating said
ring-like reinforcing nenbers together in the |lengthw se direction of the
ucture.for a conduit according to

exi sting ceaduit Ny LLI t

o e 230 Sphé Tenblt IR R P IO I HEDR 11 Y0 hyt PRAHE RS GRPAId, i
formed wi t ACEOFALRGGEe kdladmpdfsi by, i12,t k8 dent hwhseactier¢eedoim ahathe

exi sting coafdifeimfr s | aw id_cu Le infilling. 23.
The repgi rin stertctur%ﬂ%?%aq?céﬁdﬁ?ﬁg%c%ﬁ d]iq:r?;%!tug;e%l é?%%ﬁl%ry f@lthzg 21,
or 22, cha‘?%'g‘f%ﬂ’iﬁéc?% comyiexd tyy Bar sfosuing e groaveet ikadiparamdright he

i nner surfasecohtihaoesi aiti Neaeandit tthé Sléﬂ%@ﬁ@ﬂé‘édd@%&@f Sgd

cur abi e 1 nerTT SRR Gea (o Fi11 in the gap between the surface bar
and said inner face bar. 24. A répairing structure for a conduit, wherein
a hol | ow skg] et aixd f&ﬁai?iﬂ&%ﬁéﬂaqOQXr%p?Mﬁgg %ﬁbésjt(fsr%{na& E¥nduit
' 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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al ong the inner surface of the existing conduit is placed in 570 08 APRI L
2004 the existing conduit, wherein a plurality of inner face bars are

attached to the inside of the reinforcing body successively_gl tg
| engt hwi se direction and circunferential direction respecti 98 ,@5@'&_ @04
assenbled into a tubular form wherein a pair of inner face bars adjacent
in the length-wise direction of the existing conduit are connected to each
other wth a inner face bar connecting nenber, which is disposed spanning
over both inner face bars in a state in which their end faces are abutted
agai nst eaghhgther, and wherein a curable infilling is provided to fill in
the gap betvveen the inner face bar and the inner surface of the existing
conduit. 25. The repairing structure for a conduit according to claim 24,

characteriged | miidiae élﬁljlgxgaétié{ceéré'fsﬂg c?c?rfcﬁaﬂ foc %ﬁr‘gﬁé oladde

inside of the reinfor successively a
and ci r cunf®r eRRAERCHEE éé?dohn thapecdchelof smid ealmel;)f faaed biaane isf ace

bars is atasedeied eo ﬁi&ré&h%%ﬁha%d&aﬁhfi'@ £AER1 Oy S £1kixy AN,

and a pair . of fixin b ad cent in th ent W Se t he
_exi sting EHRIATS theddie st af Gai tﬂ@élfkfoé?ﬂd-ngf »ody -of each

rrenber bei ng abutted agal nst each other by neans of a fixing bar

connectin h_is disposed s annln over both fixing bars. 26.
The repairi ng st i ucgnbglf:épgas Hddige 850? 4§ argPRiing tp clgim

char act er ilZe@d A% hehasartierined imdthdiaractnogcsand fieilgnsafolis a
connectingd lhéht‘l}% fggﬁ dj;ac [ Ien hw se. direction are

di sposed sucd#) K cF?gg %r elﬁt ﬁﬁﬁ fe'{ ACENt- e%‘f"eoﬁlg Igﬁgd from
each ot herex‘t*ﬂ:’t"r?eqoéﬁ’g’@mm se direction of the exi st| ng conduit. 27. The .
repairing structure for a condwt according to claim 24, 25, or 26, :

characterismged ip,that said bar connectin rrenbers for connecting
two fixing arsa)ggj LERAtI Y tsﬁem% Rfs%cﬂ’ﬂ‘fig‘éﬁ BFCording toxrdaing

condui t arl&.dil$posed mmmwmm 20P4that 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 reinforcing 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 subeﬁeﬁ_{:ially
along the inner surface of the existing conduit is placed in
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that two circunferentially adjacent ones are displaced from each other in
the I engthwi se direction of the existing conduit. 28. The repai ring

structure for a conduit according to claim 24, 25, 26, or
characterized in that said inner face bar connecting nember QSMH-&WP“

fixing bar connecting nenbers are displaced fromeach other. 29. The
repairing structure for a conduit according to claim 24, 25, 26, 27, or
28, characterized in that a pair of end faces of said inner face bars

and/ or sa“ge%}ﬁgtgllp@r ff %héf]efrpe | engt hwi se direction of the

exi sting con arel i conihected to each other. 30. The repairing
structure for & pénafaﬂ.utgd@f)rmweg facellwing az¢ aGaclpg] t27the8inside9,

charact erdg egnbn rlidlroRcifgl ity &Y @ﬁ@ééé’éu}élg NRELRGS el ARRhAld! 1 X1 NG

bar and sajd I nner ace repairing structure for ut,
conpri si fEAFERP ard ueitrenberentiabpdirpaingt &eFRPCLAVEdYh thhikeh t he

grouting agedndiled irftd N aqimfl drtfrinle Wiy diqf med between the inner
surface of the eX|st|n conduit_and the repairing jaterial laid inside the
condui t, wher eith Bidth Ehddiat facshhanss r‘?éf?@é’renftorlr%d:htﬁ Nt i5& meabl e

mat eri al dairmedt doad dfy theesgigeily caahaitolare bohhewted to each other

di trical b, d -ont. i
surface SRt BABRL ChfedBaE cBRhEOERRE nePast, TRRd R e Beos it he
i nner sursRgatiglg Wverekiodh Agnesnflace bara 1qaos|stadre al.rpnadethe tinerdied

di st ance AHRYEJIRIMANE B ool ta’gaq_'?l‘.jsta'éa'c'ﬂ %“Uh'e‘%n AN WA eqhy 9routing

material is provi ded near_.the end part of Tépairing material or on
sai d tubul ar ReFbERD %an?-lgrélinéplaﬁ Plrﬁglgﬁﬁu@? drid 1t 5p thecgmp bietweesor di ng

to cl ai mthdlinndarfaciecthaZ @dd thd hahes itk 6 €PHd RisfBAY@ongwiitnsert ed
bet ween each end of 590 08 APRIL 2004 said tubul ar menber and the inner

surface of the existing conduit or the inner surface of the repairing
mat eri al 25r Béeweepatanithg eriduwftwz flor b wioamduikndecordiing aoh chalilmow

dia”Etri%th%ﬂ%ﬂ%ﬁ%ﬁf&f&&eﬂHeEhat a plurality 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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33. The repairing structure for a conduit according to claim 31 or 32,
characterized in that the grouting structure is provided on one

| ongi tudi nal end of the repairing material and, on the other h
both ends of the tubular nenber made of a perneable nmateri aP Séﬂgth"-, 2@@?

pressure to the inner surface of the other end or the repairing materi al
and the inner surface of the existing conduit at a position a

predeterm ned distance away therefrom by neans of a correspondi ng hol | ow
di anetrical | y- expansi bl e nenber. 34. The repairing structure for a conduit

di thael dg I en nber is
ot o posed batwetn bt n andcoaFEriT el TeCoRt nel Bk ARFRLACH) SRS i n
the other ERFYS dreirilenag hivdserd brectuien pifethe exd:s timof acmdwit ¢ he

exi sting condwt or the inner surface of the repairing material, or

bet ween bo >o(ljgléof sai.d tubuL menber and the hol | ow
di anetri ca & Fihed i §Frugbur agoRAacTond el pragsamding sat¢lmin el at es

to a condu24,ré®a|26ngam7e,r icdlaractefdizeldndnSthHet Héfd PRflef eRLd iy met hod
t her eof égﬁ‘%[bcyoyrow desda repairing nmethod _for an existing
condui t char ac er| i TS PRY u§+’ﬁg"%bﬁi PERREFLng membees citify
nmenber s cdﬂ)h@ba‘@#d bét(mg] each iethemn. t he existing conduit, assenbling said

‘reinforcing menbers into a hollow skeleton-like rei nf or ci ng body extendi ng

substantiai%y along the inner surface of the existing.conduit, attaching a-
plurality <of i r??“’é’l" IPRAATBALSS tBuCHere foirde aindihi aecnfcdlinlgmgo ladyini O

assenbl e tmmsntmsa ztubuh:azsi %@ralc%h%@a iﬁ%&.ﬁ%}%ﬂl B%Céﬁé"]fatc%f the

condui t, i.nj,ectin abIe | into et ween i nner
face bars anaatlﬁ "ﬁ’grta 35@ ?ﬂcﬂ{%sé} ﬁ?ﬁgngchﬂmadjacent in the

1engthw1se direction of the existing conduit are integrally
connected to each other.

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
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said tubular member and the inner surface of the existing
conduit or the inner surface of the repairing material, or
between each end of said tubular member and each hollow

diametrically-expansible member.

33. The repairing structure for a conduit according to claim
31 or 32, characterized in that the grouting structure is
provided on one longitudinal end of the repairing material and,
on the other end thereof, both ends of the tubular member made
of a permeable material are fixed by pressure to the inner
surface of the other end or the repairing material and the inner
surface of the existing conduit at a position a predetermined
distance away therefrom by means of a corresponding hollow
diametrically-expansible member.

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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