Description [Title of Invention] Conduit Repair Structure [Technical Field] [0001] The present
invention relates to a conduit repair structure for repairing inner wall of a conduit such as
large-diameter sewer pipes and storm drains in which water containing mud and solid matters flows,
using inner face bars installed in the conduit, and to a conduit repair structure suitable for
horseshoe-shaped and rectangular conduits with a flat bottom. [Background Art] [0002] As a
repair methgd of gxistingconduits such as aging sewer pipes, a method to cover the entire inner
surface of the conduit with inner face bars (liningmaterials) has been known (for example, refer to
Patent Literbfiireda &fd Ipvepb3pnl As this kind of repair method, particularly with respect to repair

of large-diameter cenduits-inwhich fuman workers can work inside the conduit, the present applicants
have proposed a conduit repair method that can simplify repairing works and reduce repairing period

without requififgrrdgidorfingtiliting the repair (Patent Literature 3), and a repair method that can
sufficiently reinferge conduits with severe degradation and deformed conduits wherein sufficient

strength cannot be expected, and a conduit repair structure obtainable from such method (Patent
Lneﬁﬂun34)[OOO4Fhe present invention relates to a conduit repair structure

for repairing inner wall of a conduit such as large-diameter sewer
pipes and stormdrains inwhichwater containingmud and solidmatters
flows, using inner face bars installed in the conduit, and to a
conduit repair structure suitable for horseshoe-shaped and
rectangular conduits with a flat bottom.

[Background Art]

[0002]

As a repair method of existing conduits such as aging sewer
pipes, a method to cover the entire inner surface of the conduit
with inner face bars (liningmaterials) has been known (for example,
refer to Patent Literatures 1 and 2).

[0003]

As this kind of repair method, particularly with respect to
repair of large-diameter conduits in which human workers can work
inside the conduit, the present applicants have proposed a conduit
repair method that can simplify repairing works and reduce repairing
period without requiring a supporting during the repair (Patent
Literature 3), and a repair method that can sufficiently reinforce
conduits with severe degradation and deformed conduits wherein
sufficient strength cannot be expected, and a conduit repair
structure obtainable from such method (Patent Literature 4).
[0004]

In the above-mentioned conduit repair methods, the inner face
bars aremade tobe continuous inthe conduit-longitudinal direction,
sothat theyhave anadvantage that their flowcapacityof theconduit
can be increased because of seamless joint in the

conduit-longitudinal direction; however, as the repaired length



Intheabove-mentionedconduitrepairmethods, theinnerface
barsaremadetobecontinuousintheconduit-longitudinaldirection,
sothattheyhaveanadvantagethattheirflowcapacityof theconduit can be increased because of seamless
joint in the conduit-longitudinal direction; however, as the repaired length of the conduit increases, the
total length of the inner face bars increases, resulting in difficulty in transportation or in manufacturing

facility. 0005} 1, I agelition.qin & conduit repair strpcturedn which 2 skeletop;like #einforging body i s
used, during injection of a curable filling material, accumulated water and air in the conduit are mixed
into the spateBetween thelinfBrfacecbar Aandthé Mallstiface of the TopEt et 38 beomt Which

possibly leagls 19 +emainingpf tnfilledportions. In particular, in cases of conduits with a flat bottom
such as horseshoe-shaped conduits and rectangular conduits (box culvert), the mixture of
accumulated494tet and air tends to occur easily between the inner face bar and the wall surface of the

conduit near its bottom, aad unfiled perions arereansidereg ta be formed-easily 1[00Q6]i cnn  Wnder
such circumstances, the applicants have proposed a conduit repair structure with easy handling and

good workabiifty at WoTkihGg i€ \WhithCAH<HRE grobiéfcs reteld Yo traRshortatioh afd M Facturing
facility, by nieans atthe fellowing: danenface haishavngagenstant lengtbdn dha eendulitrlongitudinal
direction are installed in a conduit by being mutually contacted in their length and width directions, then
they are intéQfated ito™® g8 %tb‘jJeecﬁri'nttgﬂg condfait (PAténtiteAltare 55 [0807] SUT 1A+E apblicants
have also ptoposethawconduitre pairsstsuettica wheretrhagiaieh sl pravided oncan danramradge of a

reinforcemeunr'g OPY igstal!r__etdiig ntfs1e 9ap bet\]/fvggg 1} e ]}/vali rslucr!fiasceesof %he crtl)crfgg't Sargﬂd ylllegnﬁ]ﬁg Icace bar
that covers Said wall Sdrface, And the fotch servesto ‘pass a &irabie fﬁﬁng matarial Stoo y in the

conduit-longitudinal dinettios, sotizatthedlovwhabthe carable filinghmateriakinghéconduitdlongiudinal
direction is %(i)lgate and d ve]cqpm%ritng unefillg %or(t:igrqs&flyé%c%g belg fg'}ln& gnlartertigl iaé)rgvented
(Patent Literature %51 6865{5’ Eigures 1159014 show dllagrams outlining conventional conduit repair
structures related teteldbove proposedhmethods: |1 theseceanduitirepair methodsird hoHowframe

reinforcemen body, cons isfing, of;a highsrigidity material-sueh as steelJ assembled nside aconduit
and an inner face bar (lining material) comprising resin or metal, etc. is attached inside this
reinforcemem betlyf therethesgisaiceyformed by this inner face bar and the wall surface of the conduit is

filled with a F@I@%@? filling material (grouting material).

Under such circumstances, the applicants have proposed a
conduit repair structure with easy handling and good workability
at working site, which can solve problems related to transportation
and manufacturing facility, by means of the following: inner face
bars having a constant length in the conduit-longitudinal direction
are installed in a conduit by being mutually contacted in their
length and width directions, then they are integrated into a single
object in the conduit (Patent Literature 5).

[0007]

The applicants have also proposed a conduit repair structure
wherein a notch is provided on an inner edge of a reinforcement
body installed in the gap between the wall surface of the conduit
and the inner face bar that covers said wall surface, and the notch
serves to pass a curable filling material smoothly in the
conduit-longitudinal direction, so that the flow of the curable
filling material 1in the conduit-longitudinal direction 1is

facilitated and development of unfilled portions of the curable

2



[0009] For example, as shown in an example of Fig. 11, when the cross section of an existing
conduit is circular, at first a reinforcing member 2 having a shape substantially along the inner wall of
the conduit la is assembled inside the existing conduit 1. This reinforcing member 2 is assembled by
mutually connecting a plurality of divided reinforcing members (in this case, three divided reinforcing
members 2a, 2b and 2c) transported through a manhole, etc., to form a ring-like reinforcing member
substantially alang, the.inper yeafl of the condpit Ja assswhple. Atthe Inside of shis reinforcing member
2 in the conduit-diameter direction, a plurality of recessed parts for fitting (fitting section 2p) are formed
at a predeteritfiféd pitch in the circumferential direction, the fitting section being used for fitting a fixing

bar 11 with an inne@fpg_grt@g 30 ag Q%Sgﬂg%d&é‘!ﬁfréﬁg EE\%@‘_L ﬁﬁq_H@iwmg%q%ﬂt@_@md%q&vexities
formed continuously at its outer edge in the circumferential direction. [0010] In this ring-like

reinforcing Fidiber 2 LEH6GGR AdIES 26 RS SRy thfoagR it the eBRaGi- BRGRadIRal directidRe
formed at aconstant intgrval indhe cirsumfesential dirgglion: afterinstallation of 4 phnality-afihe
ring-like reinforcing members 2 inside the conduit at an interval, these ring-like reinforcing members 2
are connecfell and' UAftiet FSifg tonfachity emBers catsistirfeFof pipé MaRTHAR. Hols Ehd Ruts, etc.
(figures notshewa).i Withea gestainintervah kethe eonduitilegaitudinal directiondn the existing eonduit,
to form a hollow frame reinforcement body as a whole. In addition, at the inner edge of the reinforcing
member 2, 8ndtety 2F Wit is ihcothmtinication Witk 8ath of thE thHoGRHEIE L8 t8iméd-therefore,
even when the:innes facer bam3a i®attanhed,iagap thatis iboommanicationdn the longitudinat
direction of the existing conduit is farmed near the inney edge of the reinforcement body 2 that is in
contact with this Frl%%glaallge bar éb.{(ﬂo%‘h‘]”%% ﬁe%ﬂrﬁsgs%ov%ﬁ ﬁ IEqu. 1% 1fi?(i:nlg“’lb{]arzgf 1allzrgelgﬁached to
each of therfixingrparts 2p of the reinforcing member 2 along the conduit-longitudinal direction of the
existing conduit 1 in a mutually parallel manner, and inner face bars 30 are attached via these fixing
bars 11. As shown in Fig. 12, this inner face bar 30 is a bilaterally symmetric strip-like body with a
uniform cross sectidivhavikagna tonstans lengthiof Aoreesanpple, @pproximbtelyd emtvich ¢ssintegrally

moided with, 3 ST ke nain hocy 306 and prelfuding seeligna.for iling: 303 and 30hshatate,
protruding to one side at the both edges of the body section 30c. A distance between the protruding
sections forfittithg B0a and B0g is idbaticaltolhé alistande YpirdlPisetweren theefixing lpares 2pformed at

inside of the, rejpfprpement nody 2 these ipner face bars areinserted into. the, opening of e, fixing bar

11 under the condition that the protruding section 30a of one of the mutually adjacent inner face bars

30 is in alighfient Nithithe ProtReding seeicieB0b o the Biteradf i fitRgallyl a6j acdntinndrface bars

30. Theinnessurfaceformed hy; these multipledaperface bars 30iin the.conduitydiametgr dirgetion forms
the inner surface of the conduit after repair, as a rersglred surface. Meanwhile, in some cases a sealing

member 1256 tHOpGrhoseNoF RS o of Avapbetinstalled bethessh the ProfrtidingsBeidITs for fitting
30a, 30b angd-the fixinghard L [0042] 11 kThereafier.as shewndr Figsrk3 and i acurablgsfilling

material is injected into the_gap between this inner face bar 30 and the inner wall of the conduit la, to

form a filling-Patetiaf fayet'3. Phusifjectadithrabie Mingntateriar filda Eompdrthiéft of e gap
divided by eachnafdhe ringrikedeintorcingHaersbern2 in-the: cenduitdongitudinal, direations from the
bottom side of the already-existing conduit, while flowing through the gap formed bé convex-concave

of the outerEdde GFiHe iﬁ%?&ﬁgﬁﬁ@nf%jel?%%?tﬁgbﬁ FBFme8 Hear theiinér Edg€ bF e feinforcing
member 2 dugtetheabovermentioned natches2t, sequaeatiallytroal enegaf-ion, the fitting

section being used for fitting a fixing bar 11 with an inner face
bar 30 as described later, and there are uniform concavities and
convexities formed continuously at its outer edge in the
circumferential direction.
[0010]

In this ring-like reinforcing member 2, through holes 2g
passing through in the conduit-longitudinal direction are formed
at a constant interval in the circumferential direction; after

installation of a plurality of the ring-like reinforcing members
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compartment to the next gap compartment. [Citation List] [0013] Patent Document 1: JP, B, 2614669
Patent Document 2:

2 inside the conduit at an interval, these ring-like reinforcing
members 2 are connected and unified using connecting members
consisting of pipe materials, bolts and nuts, etc. (figures not
shown), withacertaininterval intheconduit-longitudinaldirection
in the existing conduit, to form a hollow frame reinforcement body
as awhole. Inaddition, at the inner edge of the reinforcing member
2, a notch 2r which is in communication with each of the through
hole 2g is formed; therefore, even when the inner face bar 30 is
attached, agapthat isincommunicationinthe longitudinal direction
of the existing conduit is formed near the inner edge of the
reinforcement body 2 that is in contact with this inner face bar
30.

[0011]

Next, as shown in Fig. 14, fixing bars 11 are attached to
each of the fixing parts 2p of the reinforcing member 2 along the
conduit—-longitudinal direction of the existing conduit 1 in a
mutually parallel manner, and inner face bars 30 are attached via
these fixing bars 11. As shown in Fig. 12, this inner face bar 30
is a bilaterally symmetric strip-like body with a uniform cross
section having a constant length of, for example, approximately
5 cm, which is integrally molded with a strip-like main body 30c
and protruding sections for fitting 30a and 30b that are protruding
to one side at the both edges of the body section 30c. A distance
between the protruding sections for fitting 30a and 30c is identical
to the distance (pitch) between the fixing parts 2p formed at inside
of the reinforcement body 2; these inner face bars are inserted
into the opening of the fixing bar 11 under the condition that the
protruding section 30a of one of the mutually adjacent inner face
bars 30 is in alignment with the protruding section 30b of the other
of themutually adjacent inner facebars 30. The inner surface formed
by thesemultiple inner facebars 30 inthe conduit-diameter direction
forms the inner surface of the conduit after repair, as a repaired

surface. Meanwhile, in some cases asealingmember 12 for the purpose
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JP, B, 2742986 Patent Document 3: JP, A, 2002-120290 Patent Document 4:

of waterproof may be installed between the protruding sections for
fitting 30a, 30b and the fixing bar 11.
[0012]

Thereafter, as shown in Figs. 13 and 14, a curable filling
material is injected into the gap between this inner face bar 30
and the inner wall of the conduit la, to form a filling-material
layer 3. Thus-injectedcurablefillingmaterial fillsacompartment
of the gap divided by each of the ring-like reinforcing member 2
in the conduit-longitudinal direction, from the bottom side of the
already—-existing conduit, while flowing through the gap formed by
convex—-concave of the outer edge of the reinforcing member 2, or
the gap formed near the inner edge of the reinforcing member 2 due
to the above-mentioned notches 2r, sequentially from one gap
compartment to the next gap compartment.

[Citation List]

[0013]

Patent Document 1: JP, B, 2614669
Patent Document 2: JP, B, 2742986
Patent Document 3: JP, A, 2002-120290
Patent Document 4: JpP, A, 2001-311387
Patent Document 5: JP, A, 2002-310378
Patent Document 6: JP, A, 2003-328430

[Summary of Invention]
Technical Problem
[0014]

It is known that solid waste called sedimentary sand
accumulates on the bottomof sewer pipes and stormdrains; therefore,
it has been conventionally desired that a conduit, wherein water
containing mud and these solid matters flows, has a structure of
hardly accumulating sedimentary sand, and a structure that allows
easy cleaning (removal) of such sedimentary sand.

[0015]

However, 1in conduits having a flat bottom such as
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JP, A, 2001-311387 Patent Document 5: JP, A, 2002-310378 Patent Document 6:

horseshoe-shaped conduits and rectangular conduits (box culvert),
because flow rates of matters in the conduits are low and solid
matters tend to accumulate easily, the amount of sedimentary sand
is often larger than that in conduits with a circular cross section.

Furthermore, because the inner face bar 30 used in the repair
method and repair structure mentioned above with reference to Figs.
11 to 14 should be resistant to the injection pressure of curable
filling materials, the bar is required to have high rigidity. To
resolve this issue, increasing the thickness of the body section
30c of the inner face bar 30 is considered. However, this makes
the inner diameter of the conduit after completion of the repair
smaller, which is not preferable.

[0016]

The present invention has been achieved under these
circumstances; it aims to provide a conduit repair structure which
provides high strength to the conduit after repair, and with which
solid matters do not easily accumulate on the bottom of the conduit
and even when they accumulate, their removal is easy.

Solution to Problem
[0017]

To achieve the above objectives, a conduit repair structure
is provided, comprising a hollow frame reinforcement body provided
with a plurality of ring-like reinforcing members arranged in the
conduit—-longitudinal direction of the conduit at acertain interval,
said member consisting of a plurality of divided reinforcing members
eachhavingfixingpartsat apredeterminedpitch, andwithaplurality
of connecting members to mutually connect said plurality of
reinforcing members; a plurality of inner face bars existing in
the conduit-longitudinal direction of the conduit and forming a
repaired surface inside the conduit by being mutually connected
in the conduit-circumferential direction via the fixing parts of
said reinforcement body, wherein the inner face bar has a protruding

sectionthat isdirectlyor indirectlyfittedwiththefittingsection
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JP, A, 2003-328430 [Summary of Invention] Technical Problem [0014] It is known that solid
waste called sedimentary sand accumulates on the bottom of sewer pipes and storm drains ;
therefore, it has been conventionally desired that a conduit, wherein water containing mud and these
solid matters flows, has a structure of hardly accumulating sedimentary sand, and a structure that
allows easy cleaning (removal) of such sedimentary sand. [0015] However, in conduits having a flat

bottom such, as; horseshae-shaned, conduits and rectapgular condpity (pex cujvert), because flow

rates of matters in the conduits are low and solid matters tend to accumulate easily, the amount of
sedimentar34fdds BieR |&RRerbEaT kiR Cohaalts WithPadiréllar trodrsédtiphace 1n the

conduit—-diameter direction constitutes said repaired surface; and
afilling-material layercomprisingacurablefillingmaterialfilled
between said plurality of inner face bars and the inner wall of
the conduit; wherein the cross section of the body section of said
inner face bar has a recessed part or a raised part, and a plurality
of grooves or ribs are formed at least on the bottom of the repaired
surface.

[0018]

Water flowing in a conduit is generally subjected to an
especially high drag force near the inner wall of the conduit. It
hasbeen confirmedby various experiments that when a convexo—-concave
shape (riblet) along the water flow is formed on the wall surface
of the conduit, generation of vertical vortex is promoted, thereby
enabling the control of generation of turbulent boundary layers
near the wall so that turbulent drag near the wall can be reduced
by 3-10%. Thus, the present invention attempts to achieve the above
objectives by forming a riblet along the water flow on the bottom
surface of a conduit, thereby reducing the drag force against the
flowing water.

[0019]

Namely, when a riblet consisting of a plurality of grooves
or ribs in the conduit-longitudinal direction are formed on the
bottom of the conduit wherein water containing mud and solid matters
flows, such as large-diameter sewer pipes and storm drains,
frictional drag against matters in the conduit is reduced.
Accordingly, the conduit of the present invention can be made to
be a conduit wherein solid matters hardly accumulate on the conduit
bottom and even when they accumulate, their removal is easy.
[0020]

In this invention, the pitch width of inner face bars placed

in the conduit-longitudinal direction (namely, the direction of



Furthermore, because the inner face bar 30 used in the repair method and repair structure mentioned
above with reference to Figs. 11 to 14 should be resistant to the injection pressure of curable filling
materials, the bar is required to have high rigidity. To resolve this issue, increasing the thickness of the
body section 30c of the inner face bar 30 is considered. However, this makes the inner diameter of the
conduit after completion of the repair smaller, which is not preferable. [0016] The present
invention has, beencachieved winder these clicumstaneas;, it aims;1o,proyide agonduit kepair structure
which provides high strength to the conduit after repair, and with which solid matters do not easily
accumulatelghaiepatsmof fnsl conbist SRdEVER Grhea they adcuht@idte t thdir RIREATNS _aSy.

SO'“_“O” to BEQ@%%EQ@@HJ by mTé?{@%@jeé@éhes%Q%@c%bj@giyﬁ% %&Q@P@J@E%ﬁ@%ﬁ%@d_ _
provided, comprising a hollow frame reinforcement body provided with a plurality of ring-like reinforcing

members affanged frrtheEdrduitiehGitidinaldifEcith 6-the> BoRaGE At B ErAIR MteREF S ar’

member consistiagef a plurality of divded reinforcing memhers eaghhayingfbxinapaids at oned
apredeterminedpitch, andwithaplurality of connecting members to mutually connect said plurality of

reinforcing AeRfbheérs a4 pidriityPoffinner Ricetbarstexistifly inftheorfititisrigiudinal direction of the
conduit and[fooming a repaired surface inside the conduit by being mutually connected in the
conduit-circumferential direction via the fixing parts of said reinforcement body, wherein the inner face
bar has a protruding 8e2t8r thatis Gettly o?%&?&et@_fﬁ?e]d?/ﬁ% ThERing S8choR"of 85id Pél¥forcing
member, angeathosty sectior thathisinfegrallyameldechwith dbenisotrddinghsectionanesitssinneswsurface
in the condlIllit-df'lameter diregtion constitutets said [epaired surfacet; 1gl;md filling-material la er.
comprisingacirable flifingrmaterial fillsd batweeh saifl piurality of inher facé bars and thé fnrerwall of
the conduit;swherein theagcrass sectiomjefthédodypsestom of said innes facethardias afrecessed part or
a raised part, and a plurality of grooves or ribs are formed at least on the bottom of the repaired
surface. [O(ﬂ%?erl ater flowing in a conduit is generally subjected to an especially high drag force
near the innrQ¢all of the conduit. It has been confirmed by various experiments that when a

convexo-concave shage (riled) glong,{he watst fly is forped.anhe wall surfage of the sandi,

generation of vertical vortex is promoted, thereby enabling the control of generation of turbulent
boundary layersiagarthe waksethat tublsulentdirzgseardhe walkcarbbé redgoetsby 3110%hThus, the

present inventipn,aitempis.tg-achieye e aboye abjectives by forming.a ribletalpng the water flow on

the bottom surface of a conduit, thereby reducing the drag force against the flowing water. [0019]

Namely, wHensa fbRe corsistinngeat & pfuralitylaiegroovesbrafbs rrtheceshititibppitidindl dRéction are

formed.on tﬁgl@é@ﬂ&fi’f the @HQdHErMﬁﬁ@i%W?&ﬁ%‘%‘)@ti‘j@i@s\f@%ﬁ’}q%W@_@%tfﬁ{éof |Q3’M_S f_c?féCh as
large-diameter sewer pipes and storm drains, frictional drag against matters in the conduit is reduced.
Accordingly® @ ¢6/8uif BF f“Fresent invention can be made to be a conduit wherein solid matters

hardly accumulate am theconduit bettem ancbevenwhen thay accypuiate, thesremaevakisaasy.
structure wherein the corners of the both ends in the
conduit—-circumferential direction of the inner face bar is chamfered
over the entire length of the conduit-longitudinal direction of
the conduit so that a groove or a rib is formed on the repaired
surface.
[0023]

The present invention also relates to a conduit repair
structure wherein the inner face bar has a width in the
conduit—-circumferential direction of 2 or more times of integral
multiple of the pitch of the fitting section, and has at least one
engagement section which protrudes outward of the conduit-diameter
direction at the location corresponding to the fitting section

between the protruding sections provided at the both ends in the
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[0020] In this invention, the pitch width of inner face bars placed in the conduit-longitudinal
direction (namely, the direction of water flow) is utilized as arepetitionwidth of the riblet. Namely, in a
repair method us ing inner face bars installed at a predetermined pitch width, by making each surface
of the inner face bars placed on the bottom of the conduit (repaired surface) to have a recessed shape
or a raised shape in its width direction, the above-mentioned drag-reduction effect by the riblet can be

achieved. [QQZ1,; - - In additien, by {he Tecassed-raised shape formed-op the body section of the

inner face bars, the assembled inner face bars show higher resistance to external pressure, thereby
increasing its’§t#érgth against injection pressure, etc. of curable filling materials. [0022] The

present invention algoyglates to,a condyitrepalr stiucturewheyein thescomers gfthe bgth ends in the
conduit-circumferential direction of the inner face bar have an R-shaped form over the entire length of

the conduitdergittiohral dife ctiorn of te ‘Pl i S that &°Gre6veI6F b isYferied oty refainéd

surface. o rinyaddition; thepreseptinventionselatestaasppduiiepaik stiuctyrenrhgrein the caers of
the both ends in the conduit-circumferential direction of the inner face bar is chamfered over the entire

length of thé EohdERToRGitidiRal BFEGiCT 6FtHAESALit 86 talth GFodvis or B isToffied b the
repaired sudfaee.[9023} e ct i bhe presgntiaventiomalserglates o acongduiiuyepair straciurengherein
the inner face bar has a width in the conduit-circumferential djrection of 2 or mare times of integral
multiple of tHa'Sitch?of th tithRg¥ettioR T 8Rd & afidast Bnk EngagemRhT SEchi&h WHith brdtfudes
outward of theccorduitdiaseier diteetioh ahtheflocation; corresponding totibe fiftingr sectiancbetween
the protruding sections provided atthe Both gnds N 1c £i1ling material in the

conduit-longitudinal direction can be facilitated without

installation of notches, etc., which are formed at the inner edge

of conventional reinforcement bodies. Accordingly, with the

conduit repair structure of the present invention, mixture of

accumulated water and air into the space between the inner face

bar and the wall surface of the conduit is reduced, and generation

of unfilled portions of the curable filling material on the bottom

of the conduit can be prevented.

[0025]

The present invention also relates to a conduit repair
structure, wherein the maximum depth of the recessed part or the
maximum height of the raised part formed on the body section of
the inner face bar relative to the hypothetical reference plane
formed by connecting the both ends of the inner face bar in the
width direction is between 0.5 and 5.0 mm.

While a riblet requires a certain difference in the height
between its recessed/raised parts, when it is applied to sewer pipes
and storm drains, a structure to facilitate cleaning (removal) of
accumulated sedimentary sand is required; accordingly, the
difference in the height is preferably suppressed to 5.0 mm or less.
[0026]

In addition, the present invention relates to an inner face

bar existing in the conduit-longitudinal direction to constitute
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conduit-circumferential direction of the inner face bar. [0024] With this structure, the number of
man-hour during installation of inner face bars can be reduced. Moreover, by means of at least one
engagement section provided between the protruding sections of the inner face bars, floating of the
inner face bars due to injection pressure during injection of a curable filling material can be prevented,
and due to the gap formed between this engagement section and the fitting section of the
reinforcement hody, the moyement.of the, qurable filing matetial.jn the; conduitrlangitydinal direction
can be facilitated without installation of notches, etc., which are formed at the inner edge of
conventionalteifferéament boEsS Actotdinghy shith Hve donbuit1é paicstiiettire vt the PresBft
invention, mixtiie of accumulated water apd airipto the space bgtween thesinneyifage bay apd the wall
surface of the conduit is reduced, and generation of unfilled portions of the curable filling material on
the bottom offirerEsiduit cdrt BESstevBatdd. [6825] &1t EFRY présetit inventioit alkeSelatés toa conduit
repair struciireqwherein the paxisumdenth of the necessedipars o theymaximu height pfdhe raised
part formed on the body section of the inner face bar relative to the hypothetical reference plane
formed by cohnelfing tHe BBtH EAES of e iriner TS baPRfthe Width dirBetigh Ffﬁ&%\%éntg%tand 5.0
mm. While atiletregyires a certain differencainthe hejght betwegnJtisdeeessedkaisadparts,
when it is applied to sewer pipes and storm drains, a structure to _facilitate cleaning (removal) of
accumulated s8din@ntsty S5 1€ Feqtifted: ddcardifigly  the Hitferefite 1P theHeightis Prefrably
suppressedrioimBdanmionlesen{0026] the In additionthegaresent inventionelaies-tbi amdnrer face
bar existingoin thegonduit-longitgdinal direction to constitute a c%nduit. re[g%ir structure bé/tfi.lling a
curable fiIIinglﬁea?er%éﬂr?nct%%ssplac%tt?e Ween said fiinar face bar and the inner wall of the conduit,
comprising afprotreidinglsectart that is dweetly ec axdirsttlyfittedowith the fittin sectiort arrdoged at a
predeterminaed égi(tj%r%]gn tgre réngf—%e (g%in chrginrq megnrbeés Siqjq_iggec% in the hollow frame reinforcement
body; and a bot y section that'is integrally molded with the protruding section, wherein when the
protruding detviantefgéedsvidftffrectittingSetivrwt e reinforcing member, the inner surface in the
conduit-diamgtey-direction constitutes a repaired surface; wherein the cross section of the body section
has a recessed part or a raised part to form a groove or a rib on the repaired surface. Advantageous
Effects of Inventionf6027]t 1onAad mentioned-above ractording ythtudcéndeiaepaitstagdtureof the
present invejption.oy.fouaing ayflplet.shape ploag Ing wate' flow op ehataT(he, eonguitio be

repaired, a smooth flow inside the conduit can be maintained after the repair, and solid matters hardly

accumulatefdrPthecBortd\dit BefisiPmafél even WREAtHey AeclfulkReatherdentfoVval REasy. 1AW
particular, in casgs of canduitsiwith lowflew rate ot matiess inside the,copdyit due to flathottom, such
as horseshoe-shaped conduits or rectangular conduits (box culvert), their ability to flow matters can be
inaeased_m@QgFrs hardly accumulate on the conduit bottom, and even when they
accumulate, their removal is easy. In particular, in cases of
conduits with low flow rate of matters inside the conduit due to
flat bottom, such as horseshoe-shaped conduits or rectangular
conduits (box culvert), their ability to flow matters can be
increased.
[0028]
In the conduit repair structure wherein inner face bars with
a constant length are placed inside of a hollow frame reinforcement
body assembled substantially along the inner wall of the conduit,
while the inner face bars are in contact with each other in their
length andwidth directions, anda curable fillingmaterial isfilled
into the space formed between these inner face bars and the conduit

inner wall, the number of man-hour during installation of the inner

face bars can be reduced and the generation of unfilled portions
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In the conduit repair structure wherein inner face bars with a constant length are placed inside of a
hollow frame reinforcement body assembled substantially along the inner wall of the conduit, while the
inner face bars are in contact with each other in their length and width directions, and a curable filling
material is filled into the space formed between these inner face bars and the conduit inner wall, the
number of man-hour during installation of the inner face bars can be reduced and the generation of

unfilled portigns, gfthecyrablefilfingmaterialonthecondyitbottomeanbapreyented, by Lsing, theyinner

face bars having a width of 2 or moreé times of integral multiple of the pitch of the fitting section of the

reinforcemetit BRG0P InnFufRSItER. By proviting d'fetelsed-raised BRafe inTIve bdtly
section of the, inner facebars;. & repair sticturs with higher strergthagajnstexternal pressyye during
injection of filling material and after repair of the conduit can be obtained. [Description of
EmbodimefS[ob30F SmenHeRSA%fter, embodiments to conduct the present invention are described
with referencgdogirawings. Figure 1 shows a cross section in the conduit-longitudinal direction of
a conduit repair structure of the first embodiment of the present invention; Fig. 2 is an enlarged

schematic diagram DFtHe 'SEEHUITA VYRR YL RigiFE T R&T éﬁgﬁﬁ?elélegcf(?@?ejcﬂm &%5Pk of the

inner face hak dO1iprthis first enkodimentoHese, strughnal Maembens baviag fungtions sirailaste those

in the conventional examples are marked with same symbols, and their. detailed explanation will be

appropriateRPamitiad oo 2 1 P S Cortiit rPaif Aetidd B dhefirst erib S frient 2t AifsE, divided

reinforcing eemahersapade of & high-rigidityumaterial (suchassteeldetc.) and provided with a fitting

section 2p that has a @J(?gtly Cf-sgt%%ed cross, section at a predetermined pitch inside the conduit, are
1a

assembled o%sgc eFcircumferen %‘flrlé%ﬁgﬁ% the inner wall of the conduit la, so that a ring-like

reinforcing meddedr 2 substantially along the cross-sectional shape of the conduit 1 is formed. Then, a
plurality of the reinf%rcineqime bers 2 are laced.in the conduit 1 W'@ia certain cléstance between them
ereina oalments £o, conduct e T1o

. o € eIl resernt | 1nven
in the longitudinal direction, and these rein orcing members Z are mu uaﬁy m%egrate(rj1 into a single

body by means cfcopnebtidg miembeeserence to drawings.

Figure 1 shows a cross section in the conduit-longitudinal
direction of a conduit repair structure of the first embodiment
of the present invention; Fig. 2 is an enlarged schematic diagram
of the sectionAinFig. 1. Figure3isanexample of across sectional
shape of the inner face bar 10 in this first embodiment. Here,
structural members having functions similar to those in the
conventional examples are marked with same symbols, and their
detailed explanation will be appropriately omitted.

[0031]

In this conduit repair method of the first embodiment, at
first, divided reinforcing members made of a high-rigidity material
(such as steel, etc.) and provided with a fitting section 2p that
has a mostly C-shaped cross section at a predetermined pitch inside
the conduit, are assembled along the circumferential direction of
the inner wall of the conduit la, so that a ring-like reinforcing
member 2 substantially alongthe cross—sectional shape of the conduit
1 is formed. Then, a plurality of the reinforcing members 2 are
placed in the conduit 1 with a certain distance between them in
the longitudinal direction, and these reinforcing members 2 are

mutually integrated into a single body by means of connecting members
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(not shown) to form a hollow frame reinforcement body. [0032] Next, fixing bars 11 with an almost
C-shaped cross section are attached, in a mutually parallel manner, to each of the fixing parts 2p of
the reinforcing member 2 along the longitudinal direction of the existing conduit 1, then, the inner face
bars 10 are inserted into the opening of the fixing bar 11 via the sealing member 12, under the
condition that the protruding section 10a of one of the mutually adjacent inner face bars 10, which has

a shape simlar o lefter (G, isdn algpment yiththe Hrofruding; secion. 106 of mﬁi%[.her of the mutually

adjacent inner face bars 10. Thereafter, a curable filling material is injected into the gap between this
inner face b&? A87dnd the inner wall of the conduit la, to form a filling-material layer 3. After completion

of the _rep_air work, FN@QH,”@?;@HBGM %Q_Ct\ipirh%oﬁﬁféli%gkr_’aercfag%)@ééoci%@@ aktheion
conduit-diameter direction forms the inner surface of the conduit, as a repaired surface. [0033] A

difference betRerh R Eohddit répait Strrctire 8 thelfirst BrBGdmérit &3¢ Convehtisnal 6has is that,

as shown inkig: 3.2the pedy sectionstQc ol the inner fage hay L8ewhigh ferms the innecsurfage of the
conduit, has a recessed shape in its width direction (conduit-circumferential direction). In addition, this

inner face B s $&rhiéd SEchthartHe tnakifim HBFtH MIRAXGIARe aboVé Yt st Sid i relative
to the hypotheticat refergnseiplgne formed hyxaenrnectingibothiapexes ekcarngrs A0diand 104d at both
edges in the width direction is .2 mm. £0034] Because, of this structure, a recessed-raised shape
(riblet) along A& WwatRF oS tbrRBdliRGiHethe E5Iitorths Eftbotihent 2attortifglyTif fHe conduit
of this embediment 1smaathxftewts maistaifed after repainandisotich natters hatdlysaccimualate on the
conduit bot om,hagri:dgever&wh.en they ccumulagﬁe}z{ the;cl r rHoval is easc%’"xl%()%%]ctio In tI%L]J,:JaI’, in

par
. o) < 1g 1nj;alignment, wl .protru -
conduits with a ottor’ such as horseshoe-s ape conduits and recta gular con&u&s oX culvert),

flow speed irtside tthe canduit & tow andlsedifientant sanddentisde aecumilate easitye hdveever, by
forming a riblet structure he inner surface of the conduit as,in this embodiment, matters in the
condut caro NoA more SAaiy: (DOET 2 This MGk Srbtiie mas Be J5Fncd SUch (hal e corers
10d at bothiedges ihahe width difectioh ¢ftheibodyrsectibh T0c dhthedonenfdcellbar 1@ haveran

R-shape, as, spown,ip fig., ¢ 1he €0 %rssl.Od;?%@e%hf £dp 0e width directign may, be,

chamfered as shown in Fig. 5. Similar effects' may be exhibited by the combination of these shapes
with the abdveerecessedsshapehe body section 10c of the inner face bar 10 inside

of the conduit-diameter direction forms the inner surface of the
conduit, as a repaired surface.
[0033]

A difference between this conduit repair structure of the
first embodiment and conventional ones is that, as shown in Fig.
3, the body section 10c of the inner face bar 10, which forms the
inner surface of the conduit, has a recessed shape in its width
direction (conduit-circumferential direction). 1In addition, this
inner face bar 10 is formed such that the maximum depth Hmax of
the above recessed shape relative to the hypothetical reference
plane formed by connecting both apexes of corners 10d and 10d at
both edges in the width direction is 2 mm.

[0034]

Because of this structure, a recessed-raised shape (riblet)
along the water flow is formed inside the conduit of this embodiment.
Accordingly, in the conduit of this embodiment, smooth flow is
maintained after repair and solid matters hardly accumulate on the

conduit bottom, and even when they accumulate, their removal is
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[0037] Furthermore, by making the body section 10c of an inner face bar to have a recessed
shape in its width direction, the inner face bar 10, after its attachment to the reinforcing member 2, has
a raised shape relative to the inner wall of the conduit, i.e., relative to the direction of application of
external pressure, so that its resistance to external pressure increases compared to the cases of flat
shapes. Moreover, when an external pressure is applied to the inner face bar 10 (for example, a filling
material is filled between the inner face bar 10 and the conduit inner wall la) , adjacent inner face bars
10 push each other in the width direction, thereby improving the sealing characteristic between the
fixing membét?2 and the inner face bar 10, compared to conventional cases. [0038] Next, the second
embodiment is describeds -+ 1 Jrigyte 6 shows,a£rass;seetion insthe copdyitsdiameter directian of a
conduit repair structure of the second embodiment of the present invention; Fig. 7 is an enlarged
schematic diagrEnT "orthesEeao B Fid: B 2PIGUre B RI4 eRAMPIe Bf HefodS SEctiBhEPEHape of the

inner face bar 2p isghissegosndemprdinenlalid39]s 1 oW henconduitirepairanethadacearding to this

embodiment is, similar to the first embodiment, a method wherein a hollow frame reinforcement body
is constructed SHHSEMENY QIGAG the! érosS €attibnalPehdpe Bi-thé Corfduit £ bisigr& réinfsiciig

member 2 whigh is pravided nthefidag pastsaimata predetenminedspisetbinsidesthe, cerduitand inner
face bars 20 made of resin are attached inside this reinforcement body, then the gap formed between

these inner fice BErs98 ARt thetRn&Fwhlt 3 th&"@6fd it frisYilled with a curable filling material to

form a filling otatenial layer 3. [0040] Characteristics of the conduit repair structure of this
embodlment_ are as{gllpv_vsr:i%slsktlovg Jin F%r%ré _trk[llat thgeln?g]rf faecg b%rC 0 %fotrmcelgewgg Ir;lnvgldéh twice
that of the pitch of the ﬁﬁlng Section Za of the remf%¥cmg member atan engagemen]i section

20c is formeadat the benteratdke width-akthis inmerdace bai 29, whicthpratrudesseutwiard afthe

conduit to be_engaged with the fitting section 2a. [0041] The body section 20d (inngr surface of
the conduit)ogffa t gée?n}]rérrl é:cé'h %gﬁzg%ra(\a/%&\atvvﬁcg a%esr}\l/\%gﬁ{ isaé:*lv%qe%ﬂrrl]té ?W%l 'rtsfby?ﬁé center
section 20etihdts widthrdirétiontahd Baekipas isformediwith al iecassedrshapeda thewidthadirection;

and the maximum gggthi%f this grec%ssed shape_relative ég{@e Fg%pe%téve hypathetical feference plane
formed by connecting the center section 20e In the width direction of the body section 20d with the
both apexesofthieratriers Q0f Ahd 20Of i areeie tolbé2thm. above recessed shape.

[0037]

Furthermore, by making the body section 10c of an inner face
bar to have a recessed shape in its width direction, the inner face
bar 10, after its attachment to the reinforcing member 2, has a
raised shaperelative tothe inner wall of the conduit, i.e., relative
to the direction of application of external pressure, so that its
resistance to external pressure increases compared to the cases
of flat shapes. Moreover, when an external pressure is applied to
the inner face bar 10 (for example, a filling material is filled
between the inner face bar 10 and the conduit inner wall la), adjacent
inner face bars 10 push each other in the width direction, thereby
improving the sealing characteristic between the fixing member 2
and the inner face bar 10, compared to conventional cases.
[0038]

Next, the second embodiment is described.

Figure 6 shows a cross section in the conduit-diameter
direction of a conduit repair structure of the second embodiment

of the present invention; Fig. 7 is an enlarged schematic diagram
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[0042] Similar to the first embodiment, instead of making a recessed body section 20d of the
inner face bar 20 with the twice width, the corners 20f at both edges in the width direction of the inner
surface of the conduit 20d are made to have an R-shape (Fig. 9), or, the corners 20f at both edges in
the width direction in the body section 20d may be chamfered (Fig. 10). It is also suitable that a
continuous groove or rib, etc. in the longitudinal direction maybe formed on an inner surface (repaired
surface) of the gonduit at the;centes seciion 20gin-the width diregtionwhere thefitting section 20¢ is
formed; moreover, the shapes of these corners20f and the center section 20e in the width direction
may be forri€@Re combifaionRiA the edovermenticred Fecessed BHapenfoous]ent - Due to this
structure, evep when a curable filling material is injected, floating of the inner face bars 20 due to
injection pressure can be prevented, and flow of the curable filling material in the conduit-longitudinal
direction can be facfiftateePBytHe- gap el betneeAtRiR g e ht $EcFd 26 Brldttheitting
section 2p ¢fithe reinfercing member 2 Ascandiagly, the cerdwtrepair-structure of the; present
embodiment can reduce mixture of accumulated water and air in the space between the inner face bar
20 and the frinet WAICSTHRB lconfdfdit 14 5s& ikt i Cart Brevant GenBatfon'f afitfed porfionis of the

curable filling-matesial atstheeonduithottamneyen n condyits with arfiatdiottomesdel aswhich
horseshoe-shaped conduits or rectangular conduit (box culvert) . [004%, Furthermore, the conduit
inner surface™farfed By thid tepait SHutHirtanediibit & fAbiet efecEidehtcal ' thalin the first
embodimenthduedndhe trecessechpart fosmedbat the bhedyisectiare 2 Odaaefthe ttneandacerardz0 .

Therefore, the.conduijt r airstructug: f this embodiment canp also re%Ii eacond}lljit wherein solid
1S rein rcemﬁnt ou¥, en th ga orm$9 e weeq % %ﬁe.lnner .
matters hardly accumulaté on the conduift’bottom and even when they accumulate, theirremoval is

easy; this conduit latsosalldws miattérs inraneanduit withfa flatbotiantotflave mMerefeddibyd [0045]
Moreover, the above.conduijt.repair structure.can reﬁduce ma -.i]b ur of installation works, by.making the
width of the“inner Fa%%ebe]frjéjzlolv%ﬂic%aatr%riﬁ%tlalIea at the s?te%cl) Oleltr\}\ﬁcén ?hga?rojf%)n%?ﬁélgné ‘products.
In addition, beeddse filling of a curable filling material can be performed more easily, there is no need

to provide notches (symnol 2t in Fig, 4) flgrmed.atihe inner edgs. of copyentignal teinforeing

members. This also eliminates the necessity to consider a decrease In the strength due to notches,
thereby enahiingdha<iesign of ahe Widirrinstheacontigiteliametepdiréctiohand tre thitkeds irethe

conduit-longitydingl direction.of the: reinfarcing, ember4, 1 bebeth.smaller, than those ingqpyentional
products, making processing of their shapes easier. Accordingly, due to these effects, the conduit
repair struc&f€ 'of tis embSdiment BaR FEAUCETIRESSt dornpareliad earfRnteRBRFProdaes Rithe

above-mentigned example. anembodiment wherginithe width.ef ¥ inner fage hat is-opmedwice as
large as conventional products has been described; however, the invention is not limited to such

example , aft thenwickh RaRBe appropriaterded igrisd aepetding-on e Higimetst ia Lohbbit. For

example, it gan beformedwith 249 10 times (such as 3 or 4 times) larger than conventional products.
In this case, the engagement section 20c may be provided at multiple locations depending on the
width of the ifférface bar. [0046]

The body section 20d (inner surface of the conduit) of the
inner face bar 20 having a twice larger width is divided into two
parts by the center section 20e in its width direction and each
part is formed with a recessed shape in the width direction; and
the maximum depth of this recessed shape relative to the respective
hypothetical reference plane formed by connecting the center section
20e in the width direction of the body section 20d with the both
apexes of the corners 20f and 20f is made to be 2 mm.

[0042]

Similar to the first embodiment, instead of making a recessed

body section 20d of the inner face bar 20 with the twice width,

the corners 20f at both edges in the width direction of the inner
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In the above-described two embodiments, examples of conduit repair structure with resin inner face
bars are explained; however, the inner face bar of the present invention is not limited to resin bars, and
hard materials with water resistance such as metals can be used. The shape of the inner face bar may
also be that extending in the conduit-longitudinal direction (long inner face bars, etc.) . [0047] In
addition, the present invention can naturally be applied to conduits with various cross-sectional

shapes, and i addition o rgpair sxisting egrduits, it.can also be appligdito newly-copstructad conduits
wherein inner face bars are installed as the conduit inner surface. [Brief Description of Drawings]

[0048] [FigPoX} AEfssssectional diagrarh iRthéE cofdait-diamehs direttibnbieeedrduit Fepaifstructure

of _the _ﬁrSt %@*&%dig%%’ctﬁﬁ@ Riesent inventione JFigs 2f ﬁ@@DWQe.d scheroatig Q&@%@m%&"@ se_ction
A'in Fig. 1. [Fig. 3] A diagram of an example of the cross sectional shape of the inner face bar 10 in

the first emb8dimnant oF fHe HVeRLBC g, A A HiagPairf of anblifer examprednNthe idaseddnal
shape of the.dRneeface-han 1fninthe first.embeeiment of the: inventionr trig) 5b A diagras of asstill
another example of the cross sectional shape of the inner face bar 10 in the fir st embodiment of the
invention . [Eig "6FACR3YsSEe Stivat diagridin iR thBTondiittdimEtet Hie clibR™ot & Renbbitrépdir
structure ofdbe sesand @mbedimentf thaqresertinventornh idgs 7bAnterlargechsehernatio gdiagram
of the section B in Fig. 6. [I%i%o%A d,ia%rane) of an example of the cross sectional shape of the inner
face bar 2031 the 86c&Hd & fReh? Bf HEinbBntios. (g 0] A bfagram o JKothBF ex&mpieof the
cross sectional shape 10d the inner face har 20dn¢hesecand embediment af thesiswention. [Fig. 10] A
diagram of T&éi%jé?other example of the cross sectional shape of the inner face bar 20 in the second
embodiment 0 invention. [Fig. 11] An explanatory diagram of a conventional conduit repair
method; across sectiopat diagram &t theccondyit-diameteradirection; showifiglthanthenaterial
reinforcingmember 2 15 agsepbled Insidg the existing conduitly . rs 20 due to injection

pressure can be prevented, and flow of the curable filling material

in the conduit-longitudinal direction can be facilitated by the

gap formed between thisengagement section20candthe fittingsection

2p of the reinforcing member 2. Accordingly, the conduit repair

structure of the present embodiment can reducemixture of accumulated

water and air in the space between the inner face bar 20 and the

inner wall of the conduit la, so that it can prevent generation

of unfilled portions of the curable filling material at the conduit

bottom even in conduits with a flat bottom, such as horseshoe-shaped

conduits or rectangular conduit (box culvert).

[0044]

Furthermore, the conduit inner surface formed by this repair
structure can exhibit a riblet effect identical to that in the first
embodiment, due to the recessed part formed at the body section
20d of the inner face bar 20. Therefore, the conduit repair structure
of this embodiment can also realize a conduit wherein solid matters
hardlyaccumulate onthe conduit bottomandevenwhentheyaccumulate,
their removal is easy; this conduit also allows matters in a conduit
with a flat bottom to flow more easily.

[0045]

Moreover, the above conduit repair structure can reduce
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[Fig. 12] An external perspective view of the inner face bar used in the conventional conduit repair
method. [Fig. 13] A cross sectional diagram in the conduit-diameter direction of a conventional conduit
repair structure. [Fig. 14] An enlarged schematic diagram of the section C in Fig. 13. [Reference Signs
List] [0049] 1. Conduit la. Inner wall of conduit 2. Reinforcing member 2a, 2b, 2c. Divided reinforcing
member 2p. Fitting section 2g. Through hole

man-hour of installation works, by making the width of the inner
face bars 20 which are installed at the site to be twice that of
conventional products. In addition, because filling of a curable
filling material can be performed more easily, there is no need
to provide notches (symbol 2r in Fig. 11) formed at the inner edge
of conventional reinforcing members. This also eliminates the
necessity to consider a decrease in the strength due to notches,
thereby enabling the design of the width in the conduit-diameter
direction and the thickness in the conduit-longitudinal direction
of the reinforcing member 2 to be both smaller than those in
conventional products, making processing of their shapes easier.
Accordingly, due to these effects, the conduit repair structure
of this embodiment can reduce its cost compared to conventional
products. In the above-mentioned example, an embodiment wherein
thewidth of an inner face bar is formed twice as large as conventional
products has been described; however, the invention is not limited
tosuchexample, andthewidth canbe appropriatelydesigneddepending
on the diameter of a conduit. For example, it can be formed with
2tol0times (suchas 3 or 4times) larger than conventional products.
In this case, the engagement section 20c may be provided at multiple
locations depending on the width of the inner face bar.

[0046]

In the above-described two embodiments, examples of conduit
repair structure with resin inner face bars are explained; however,
the inner face bar of the present invention is not limited to resin
bars, and hard materials with water resistance such as metals can
be used. The shape of the inner face bar may also be that extending
in the conduit-longitudinal direction (long inner face bars, etc.).
[0047]

In addition, the present invention can naturally be applied
to conduits with various cross—-sectional shapes, and in addition
to repair existing conduits, it can also be applied to

newly-constructed conduits wherein inner face bars are installed
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2r. Notch 3. Curable filling material layer 10. Inner face bar 10a, 10b. Protruding section for fitting 10c.
Body section 10d. Corner 11. Fixing bar 12. Sealing member 20. Inner face bar 20a. 20b Protruding
section for fitting 20c. Engagement section 20d. Body section 20e. Center section 20f. Corner

as the conduit inner surface.

[Brief Description of Drawings]

[0048]

[Fig.1l] Acrosssectionaldiagramintheconduit-diameterdirection
of a conduit repair structure of the first embodiment of the present
invention.

[Fig. 2] An enlarged schematic diagram of the section A in Fig.
1.

[Fig. 3] A diagram of an example of the cross sectional shape of
the inner face bar 10 in the first embodiment of the invention.
[Fig. 4] A diagram of another example of the cross sectional shape
of the inner face bar 10 in the first embodiment of the invention.
[Fig. 5] A diagram of a still another example of the cross sectional
shape of the inner facebar 10 inthe first embodiment of the invention.
[Fig. 6] Across sectional diagram in the conduit-diameter direction
of a conduit repair structure of the second embodiment of the present
invention.

[Fig. 7] An enlarged schematic diagram of the section B in Fig.
6.

[Fig. 8] A diagram of an example of the cross sectional shape of
the inner face bar 20 in the second embodiment of the invention.
[Fig. 9] A diagram of another example of the cross sectional shape
of the inner face bar 20 in the second embodiment of the invention.
[Fig. 10] Adiagramof a still another example of the cross sectional
shape of the inner face bar 20 in the second embodiment of the
invention.

[Fig. 11] An explanatory diagram of a conventional conduit repair
method; across sectional diagramin the conduit-diameter direction,
showingthat thereinforcingmember 2 isassembled insidetheexisting
conduit 1.

[Fig. 12] An external perspective view of the inner face bar used
in the conventional conduit repair method.

[Fig. 13] A cross sectional diagram in the conduit-diameter
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30. Inner face bar 30a, 30b. Protruding section for fitting [Claims] 1. A conduit repair structure
comprising a hollow frame reinforcement body provided with a plurality of ring-like reinforcing
members arranged in the conduit-longitudinal direction of the conduit at a certain interval , s
aidmember consi sting of a plurality of divided reinforcing members each having fixing parts at a
predetermined pitch, and with a plurality of connecting members to mutually connect said plurality of

reinforcing members, g Rlyrality-of IpREE fage-hars sxisting indhe;condujtopgitudinal direction of the

conduit and forming a repaired surface inside the conduit by being mutually connected in the
conduit-circUhiférentfal difettRih AaIRE T Paits of Shid reifforéeientIsodyl Whéreim tfie fhner face
bar has a profruding section that is directly or indirectly fittedwiththe fitting section of
saidreinforcingmember, and a body section that is integrally molded with the protruding section and its
inner surfac@‘iﬂﬁﬁé%?ﬂuﬁiﬂ&ﬁleérs&ﬂection constitutes said repaired surface; and afilling-material
layer comprigjpgagurable fillingmaterial filled between said plurality of inner face bars and the inner
wall of the conduit; wherein the cross section of the body section of said inner face bar has a recessed
part or a rai%ed%%f?ﬁ%ﬁ a plurality of grooves or ribs are formed at least on the bottom of the repaired
surface. 2.1The qonduit repair structuresaceording to claim 1, wherein the corners of the both ends in
the conduit-circumferential direction of the inner face bar have an R-shaped form over the entire length
of the conddit-I0Hgittiiial difectioh st the conduit so that a groove or rib is formed on the repaired
surface. 3.Jdhe conduitrepainstaseiurs-aecosdingie elaiibdyrwherein the corners of the both ends in
the conduit-é:ircu?f%rential dire%tion of the inner face bar is chamfered over the entire length of the
conduit-longi?u’dinall difdHion S the tonduit so that a groove or a rib is formed on the repaired surface.
2g. Through hole

2r . Notch

3. Curable filling material layer

10. Inner face bar

10a, 10b. Protruding section for fitting
10c. Body section

10d. Corner

11. Fixing bar

12. Sealing member

20. Inner face bar

20a. 20b Protruding section for fitting
20c. Engagement section

20d. Body section

20e. Center section

20f. Corner

30. Inner face bar

30a, 30b. Protruding section for fitting
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4. The conduit repair structure according to any one of claims 1 to 3, wherein the inner face bar has a
width in the conduit-circumferential direction of 2 or more times of integral multiple of the pitch of the
fitting section, and has at least one engagement section which protrudes outward of the
conduit-diameter direction at the location corresponding to the fitting section between the protruding
sections provided at the both ends in the conduit-circumferential direction of the inner face bar. 5. The
conduit repzl\'@gfg%gjfe according to any one of claims 1 to 4, wherein the maximum depth of the
recessed part or the maximum height of the raised part formed on the body section of the inner face
bar relative to the h§pStheticalrefeients ptare ol BYEBAREEtY the both ends of the inner face

bar in the width direcfjor is, petween @ S-anda, 0 Mpq 6. Apdoneitace bar exisinginthey or
conduit-longitudinal direction to constitute a conduit repair structure by filling a curable filling material in
the space bethi€en SafiTrrérTate b BRdaTe Asr fafl ot the EBRdU CBriprisiiya protiiding

section thatds gireetly obindirecilyfifted- with-the fitting sectioparangedatanrrdeiermingdpiteh in the
ring-like reinforcing member s included in the hollow frame reinforcement body ; and a body section
that is integrdllymbIdetvith“the Prdtrtithiny SeEfion: MR sreRfvAERtRebrofrading SBEtiBH iS FfttedWith the
fitting sectigrefthe:reinfprcing membek dhe inaer, suraceinthe ganduitdigmeterdirectioniconstitutes
a repaired surface; wherein (a) the inner face bar has the cross section of the body section having a

recessed sHAPE T its Width ditdttisnC 8P 15 the’ Bady sedtivn or thafinnet P48 bar HaiA'§fdove or rib
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conduit by being mutually connected in the conduit-circumferential
direction via the fixing parts of said reinforcement body, wherein
the inner face bar has a protruding section that is directly or
indirectly fittedwiththefittingsectionof saidreinforcingmember,
and a body section that is integrally molded with the protruding
section and its inner surface in the conduit-diameter direction
constitutes said repaired surface; and
afilling-material layer comprisingacurablefillingmaterialfilled
between said plurality of inner face bars and the inner wall of
the conduit;

wherein the cross section of the body section of said inner face
bar has a recessed part or a raised part, and a plurality of grooves
or ribs are formed at least on the bottom of the repaired surface.
2. The conduit repair structure according to claim 1, wherein
the corners of thebothends inthe conduit-circumferential direction
of the inner face bar have an R-shaped form over the entire length
of the conduit-longitudinal direction of the conduit so that a groove
or rib is formed on the repaired surface.

3. The conduit repair structure according to claim 1, wherein
the corners of thebothends inthe conduit-circumferential direction
of the inner face bar is chamfered over the entire length of the
conduit—-longitudinal direction of the conduit so that a groove or

a rib is formed on the repaired surface.
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4. The conduit repair structure according to any one of claims
1 to 3, wherein the inner face Dbar has a width in the
conduit-circumferential direction of 2 or more times of integral
multiple of the pitch of the fitting section, and has at least one
engagement section which protrudes outward of the conduit-diameter
direction at the location corresponding to the fitting section
between the protruding sections provided at the both ends in the
conduit-circumferential direction of the inner face bar.

5. The conduit repair structure according to any one of claims
1 to 4, wherein the maximum depth of the recessed part or the maximum
height of the raised part formed on the body section of the inner
face bar relative to the hypothetical reference plane formed by
connecting the both ends of the inner face bar in the width direction
is between 0.5 and 5.0 mm.

6. An inner face bar existing in the conduit-longitudinal
direction to constitute a conduit repair structure by filling a
curable filling material in the space between said inner face bar
and the inner wall of the conduit, comprising

a protruding section that is directly or indirectly fitted with
thefittingsectionarrangedat apredeterminedpitchinthering-1like
reinforcingmembers included in the hollow frame reinforcement body;
and

a body section that is integrallymoldedwith the protruding section,
whereinwhentheprotrudingsectionisfittedwiththefittingsection
of the reinforcing member, the inner surface in the conduit-diameter
direction constitutes a repaired surface;

wherein (a) the inner face bar has the cross section of the body
section having a recessed shape in its width direction, or (b) the
body section of the inner face bar has a groove or rib formed on
an inner surface thereof where the fitting section is formed, or
(c) both edges in the width direction in the body section thereof
are chamfered, or in combination of (a), (b) and/or (c¢), so as to

form grooves or ribs on the repaired surface of the conduit.
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