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
| ar ge- di aneter sewer pipes and stormdrains in which
pe¥@ight£omt ai ning mud and solid matters flows, using
i nner face bars installed in the conduit, and to a
[Tebheludf Frperitiontlr ucture suitable for horseshoe-shaped
d., rectan ar_conduits with a flat bottom
CO? At glre u%ldtg%rttﬁucgc[%ﬁw] As a repair nethod of

[TeshsSiday mxskd]i t s such as agi ng sewer pipes, a nethod
to cover the entire inner surface of the conduit wth

[OP@Ahkr face bars (lining materials) has been known (for
exa”’pljflg’pr;ers%fn%r iﬁ@egf?{@rﬁ]tre]i'ag%rsaﬁgrf%o}idﬁfﬂg gﬁ);p i]stQ%]ucture
As this kind of repair nmethod, particularly Wlt?l

for espediring inepaiwaldf of ar gendaheserh esndar¢s-diemdiiah sewer
. human rkerqs,c,an woré. i nsi_de thz conduitddth  dmatter

Plpreedfc "Qpp e hY éCfﬁF”SES%eCé’“ 2¢onbE" ?%%8??'1 matters

£16®d hags rhati rear Fagel bhysr epat &l ngd Wt kshansbd®RduGeand to a
repairing period wthout requiring a supporting

copfitithg nelve irepal FUE Pat entsuiiadeat gpé orsmrhee repaed and

. ]J&‘ﬁﬁ ut ftici en rel ce conduits wth

lceés.rgé\/e e 4 egiog&gl?i%n&allﬁg ge?%%ﬁelgé%%'ui ts wherein

[BackHdrainehAx3t]lr engt h cannot be expected, and a conduit

air structure obtainable fromsuch nethod (Patent
[O@%ﬁerature 4). [0004] In the above-nenti oned condui't

repald ametpeds mdtherd FeExf 3€eng RAIARS BBER 49 RBng sewer
continuous in the conduit-longitudinal direction, =~ soO

Piggfat & RefhRrayEec azewrlv ditcagatiliat 1phef rsiy g afacheyconduit

wiﬁIiEFgr%%Q%Héérsgg@nﬁﬁgkg%k%qgﬁgg %%9885 %&oﬁ%aghgégxample,
joint 1n the ‘condul ongltuml I FECtion, however,

refas tthe Paepaitr edtkeagthes1l 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 in the conduit-longitudinal direction,
so that they have an advantage that their flow capacity of the conduit
can be increased because of seamless joint in  the

conduit-longitudinal direction; however, as the repaired length



of the conduit increases, the total |ength of the
inner face bars increases, resulting in difficulty in
transportation or in manufacturing facility. [0005]
In addition, in a conduit repair structure in which a
skeleton-1ike reinforcing body is used, during
ofl Th&ddRMief 18.¢HR3BLE tid lddtng MBhgEhabs BECYAHEAt £8ee bars
water and air in the conduit are m Xed into the space
inpeeaeen, t edumirendf ate bhrf fdehlttlye wal It usiacgagfion or in
ma%ﬂ%aEQEQEAt hear its.botton} whi ch possibly leads to
Iemai ni ng f uﬁ#ﬁpfed portions. In particular, in
[ocasgs of conduits with a flat bottom such as
hor seshoe-shaped conduits and rectangul ar conduits ,
( box1RuBFEEE) O hetThi &t GPBABE T adCRREFatEd Wt ege aly which a
sk8hErLe00SK Qeif?@&}:'éiﬁ@ﬁbb%f 1Refeeny e d e f 888 Palcuraple
and the wall surface of he conduit near its bottom
fidhtnangitkired 1 paraduong cdaee worst deded r 1o the dordmid are mixed

._easily. [000 Under,_.such circunstances, e ,

lngﬁp"rﬁ%ﬁ’ﬁ[?screh%‘éwﬁ?%p%%eeom&erc RAti ¥ &l Hl‘g:t Pact gigtace of

th¥ ddhRasy nbardi t 8pANbrgoad ivarkads 1ty 1ealdswebkidighining of
site, which can solve problens related to . _

unt + bHEPEPEALPEA - alt PRERUFALEDY iHgCRaR? [Tt gOnByl heansh a flat

bo?{orﬁ @%Jhogg%%s JUE 3886 &EJ‘F‘EQ%\Hdnge@t&%ﬁi%tconduits
ength 1n the condult-1longitudinal direction re

(bonstalteadt )i,n thecondtuiute byf eingpulatteal pteondadtai itrends to
their length and width directions, then they are

TRt A ol NG STrgRE G BEE THF (HE oML L

thé Radrenti tLhtgkat 18 @ R)ronl, 0984 luriie 12RPbbeanbss hame hsQdered
proposed a conduit repair structure wherein a notch

tojlke promsteasilan i nner edge of a reinforcenent body

[Oé@gfalled in the gap between the wall surface of the
conduit and the inner face bar that covers said wall
sur flacdsr antti hel nointdt arsersy es Heo apads canceyr abve proposed a
filling materi al snpothlg in the cgnduit-longitudinal_ ,

CORHC iR, s 8 TEHEE IF R F oS PRBACIPELTRY 3999 ipgkability

atﬂ@&%&h|sﬂﬂé}@§i§9%§#ﬂééi@@gkbﬁﬁbﬁéhé@éﬁgﬁt@QI%%s ortation
facilifated and devel opnment "of unfilled portions o

and mangifrablsing facility, by means of the following: inner face

surface of

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 in the conduit-longitudinal direction 1is

facilitated and development of unfilled portions of the curable



filling material is prevented (Patent Literature 6).
[0008] Figures 11 to 14 show di agranms outlining
conventional conduit repair structures related to the
above proposed nethods. In these conduit repair

met hods, a holl ow franme reinforcenment body consisting

f1Qﬁ1ﬁgthBe£indiéypf%ﬁéﬂﬂéﬂ @%%%BtailﬁbggkﬁréS6L
assenbl ed inside a conduit, and an inner face bar

[00PBAI ng naterlal) conprising resin or netal, etc. is

atta%@ggrégéj EQJ§h&fd9£8¥§§g%ﬂklgggégtc%ﬁ&gﬁﬁ%%alconduit

space forne inner°face b
re@anﬁa@mzuﬁtuﬁdmerémadedttd shtidbd@tk wrbhoaeduteadlcels. In these
filling material (grouting material). [0009

copluipFEP3ASE HAWNS P BAL EXAAPPEE 5T lfﬁlfé’r CfTengfnﬁéﬁithrfélSl sting

ofC5°§§gh5@£§i&!&§ﬁméﬂbﬁ%ﬁlsts%%hcggdgt&elﬁ CireMlafh1 Al inside
first a reinforcing nenber 2 having a shape

a sultidnt aafllan ahoeg fdne banefl indinly dtetie licondpit siag resin

enbl ed i nsi.de the exi sting,conduit_ 1. This
relﬁ?%fc?%g nﬁ%blék asseﬁﬁlgalﬁy %U?E%f?%ment body, then

theospees i AgrmeP |y aihltsy 1r@1ferdlf¥1bdeﬂaf ehnd ofigd n@alrn_ermﬂrface of
in this case, three divided reinforcing nmenbers

thébcﬁ%@uQ%)l% riensiRst ted b fr GtigRPACERhSI B m@%%rlalt o grouting

maE £ ring-like reinforcing nenber substantially
along 'the inner wall of the conduit la as a whole. At
[00pe] i nside of this reinforcing nenber 2 |n t he

cond it d|a ter_direction, ural i ecesse

ort £} G Er S EPORE 1o 2 aeb B s e b i agne cross
sedt poedgt Qﬁ%i@tzﬁicj ebBnbnithes elikeunker exd Iféllrst a reinforcing

direction, the fitting section being used for fitting

meBbET »d HGVBAL 21Shikh salesitansiatare ey 3G agner wall of the
cofi§SEL | bed lat aro.and | here ar eu%“éz?{& Céé{h ufé ?”d This

convexities formed continuously at its ou er e
reiﬂnﬁorcmrrg:meﬁleeemlabsdembtéd tb)ly ml{tﬁﬁaﬂﬂ]y ¢d5n1tel§ttt51ng a plurallty
h hol es

e reinforcing ne t hr
Ofpé?v%gﬁl 5t rﬁedﬁkﬁf? 0" t %n&%ﬁ%dﬁﬁﬂerduFBE??oHlVlded

reﬁﬂifof@frf@@hem%ter@ sonstiant g @&Prﬁ@néﬁbrtt%%l through a manhole,
circunferenti al dlrectlon after installation of a

etpl urtdl ifioymof rhegrlhge Iﬁa@@froéucnmrmmnlgerr@m@@ntstally along

the inner wall of the conduit la as a whole. At the inside of this
reinforcing member 2 in the conduit—-diameter direction, a plurality
of recessed parts for fitting (fitting section 2p) are formed at
a predetermined pitch in the circumferential direction, 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



2 inside the conduit at an interval, these ring-1like
reinforcing nenbers 2 are connected and unified using
connecting nmenbers consisting of pipe materials,
bolts and nuts, etc. (figures not shown) ,with a
certain interval in the conduit-|ongitudinal direction

2 ERs1he €Xd HdhicoRdubh, i A0 FRHM ankell eWhELaMRe reinforcing
rei nforcenent body as a whole. I'n addition, at the

nefiRAss EdgEreof coneeeedtf ondi HglfeabBernsing £WGIESH i2g members

0 W ach .o e ou
Coﬁghgpéhélégf% QgggiﬁﬁéreQBrg Hé%eénahé%£?heé?%negp#%ﬁﬁss not
shban) SQltEiidﬁﬁﬁﬂﬂﬁﬂhtélﬁ}ﬂmjthmécbﬁdmit{Inﬂgﬂﬁuﬁﬂnaﬂﬁﬂnéction
. the longitudinal direction of the existing conduit is
inf ghonseF 1RéaR 9t R her TOdBRIBR PAEICY &i TS EBMBAPT BERFIE POy
asza &H@ie' S 1N GQIH 8BS, Wcttnlet DI|11§61|_' @H?E J@@ﬁe Bahn3Qcing member

Next, as shown in i Xing bars 11 are
,aatagtmhi&n)whea@hlsf1nh@ommu@IQﬁqymmt912b ebchhef the through

forC| ong the ondui t-l.ongi tudin
b Bt ot T T B SEPRG, cOnau T oL (hon i Ak BFFS Bar 30 is
atpacBbd gh gapest i and cbmahlea@@omhihéqoarge_t@tdtla@heﬁrection
via these fixing bars 11. As shown in Fig, 12, this
ofj fheér KaSE 1par ng@dull§ a4 i TumachI 1SA ket +heer edge of the
re%fb?cérhé‘rft Qﬂﬁwﬁ/ W @ wpifor rFtraQ§:Sw1§ﬁthh9? DAL NG R2e bar
constant [ength of for exanpl e, approximately 5 cm
30which is integrally nolded with a strip-like main body
Oﬁﬁg and protruding sections for fitting 30a and 30b
are protruding to one side at the both edges of

the hegy, sestdrdwB06: FAdi StaneexihgtMeed thesre attached to
protrudln% sections for fitting 30a and 30c is
i

carlyeqit itde TirdngheadistZaneé zlpetmnwgnmﬁﬁéeri&iad@ng the
cog&%ﬁ—f&ngioﬁﬂﬁ At drksécdc%_o og hten({ eédégé)’{ cl"?oémﬁén&ﬁdcy 1 in a
; ese 1b |th t he

nner tace bars are 1nsert
muopehi ngaofaltilkeéd fhaxnag, bard Thnendésce e rcondi dreretitwathed via

t he proterlng}iectlon 30a of gne g%_t e mut ual

EhRF dceiit’d RASF tace ApaRe"3d1 §1fn tlI%th%[%% par 30
is P4 %fl&éﬂalﬂ%ﬁ@e&ﬁbe@@@cogtkhﬁ Pt herpo®f Wiher utdald¥m cross
adj acent innéer face bars The inner surface forned

sepyleheseing ta ploasitangr leagehbafs Bor igkane e, approxmately
5 c%rﬁg%ltchdIl%”?%}?egggiggtxﬁool ec{ QF: %, BhStLPEe{y?é“ﬂa%%e dy 30c

andifbaﬁ)\;;ggg;lgl S S C ﬁSESf,la:?‘;.@l; gm@ amenb@s thatf ore phetruding
to polillrepgige slrt 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 themutuallyadjacent inner facebars 30. The inner surface formed
bythesemultiple inner facebars 30 inthe conduit-diameterdirection

forms the inner surface of the conduit after repair, as a repaired

surface. Meanwhile, in some cases asealingmember 12 for the purpose



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
oft i CNBH A k3. bd enkeamM adfiddudigr PREeid@l rudid¥eE8ctions for
Thus-injected curable filling materialfillsa
figohpar 8hent 30kfanthegad idiividdedrbyleach of the
[Obﬁ? -li ke reinforcing nenber 2 in the
condui t-1longitudinal direction, fromthe bottom side
of theerahfeady-exissiowngiaontyst ,13Mande 1], omi cigrable filling
t hrough the gap forned b convex- concave of the outer
ma*éﬁﬁéagflﬁi H& TG TR B Ag e iR PETY6ED he Sgap e brirse bar 30
anfe@fec thedMnen 1edgerpt thear&l nfor ¢bngoPRNber; 2 G material
to the above-nentioned notches 2r, sequentially from
lapae Sgaplhwomparaaress curhy el hekingpapt eohphf i hbag.compartment
[Gtation.Li.st 001 Pat.ent Docunent 1:..J B, _
oLt IR BYctrahe b oz T80 3 hs0bst T i member 2
inRocuaeAtiudt - IFhg A u@D02r 1202801 Pat eMonrDesgMidt ki sdBe of the
A, 2001-311387 Patent Docunent 5: JP, A, 2002-310378
alpaaént e Botiumghcoadudp, Wibpdioy28430hr ity Jap formed by
coh?? >§Iﬁér9égveT%f‘fh%§abuE’éPbé&5@ JdOUA] (Lt n kS KNI, 2, or
solid waste call ed sedinentary san accurmul ates on
the¢ hmbdvtroadofesewdie phpes atuk sfotine dreaindsr ctihgr eémoper 2 due

it, has been conventionally desjred that a nduj t
tom%@?eﬁﬁ%ﬁ&(@?“t&8ﬁF3iﬁPﬁﬁ%ﬁﬁd arid ??ﬁﬂﬁ?%ﬁﬁ¥i¥réﬁ?%rgne gap
cotip DEerftas A 19l ekt gapf colphgtseecunul ati ng

sedi nrentary sand, and a structure that allows easy

[Cttakipmmd¥stdnoval ) of such sedimentary sand. [0015]
[Oﬁpyfver, in conduits having a flat bottom such as 5
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[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 Dbottom such as



hor seshoe- shaped conduits and rectangul ar conduits
(box culvert), because flowrates of matters in the
conduits are low and solid matters tend to accumul ate
easily, the amount of sedinmentary sand is often
| arger than that in conduits with a circular cross
ho¥8ekheB-shHbthIdM Lt hecaUsR thhgul BRetoddce: Pabodlculvert) ,
used in the repair nethod and repair structure
begerBPohédv abaves v atefarence tth@ Fegduitgiare igw and solid
ma%@gggdtgr?? tI Sbékﬁﬂh%éw?et Sl]t g]' LOLL REAS Y %egﬁlinentary sand
cur abl I'ng materra IS require 0
ishamesrhilghget gitdirt yhaddn di@ﬁd)]u\/ce; thts 4 ssueulaﬁmreasi s¥rtion.
t he thickness of the body section_ 30c of_the inne

f ace PBAFNSHPES c SITSTPYEF C HOMETer2C] RPE Hhkesd thhéhe repair

mek AB&Tar 28BL eF s‘%frutclﬁ%r%qw_ﬁor%f& §}50§let%ti@fbﬁafné@%o Figs.
repair snaller, which is not preferable. [0016] The

l1pt@sie4~|tsfnorwg1nbeomewastageter¢oathee:vre:demdm pttl@@§elre of curable

rcunstance provi.de a, c ndU|t
flﬁ? UEt TR v&h H chr ov‘iaﬁelss megq#léte?eEat ht 56%%1 fpy. To
regbtee flepaiirsswand inctkBawhhghths aH it umidsebs dﬁen]@didy section
easily accumul ate on the bottom of the conduit and

I06veh Viferi HIIREy TAECURAEAEE, 11 HETHS Idarovhl Heweay, this makes
th@oix'ﬂtxéf)rhltaqne%’é%blo%mth[eogég&uﬂ-@ Mre\é%mbﬁ]%tﬁgﬁvgf %he repair

objectives, a conduit repalr structure is provid
smgbbprj simgcta hwldagw dredreerabéienf or cenent body provi ded
Oﬁﬁ%g a plurality of ring-like reinforcing nenbers
nged in the conduit-Ilongitudinal direction of the

conduhé PrasGef t anehftiehVahas SRicth Masheeveansisddg these
of a plurality of divided reinforcing nenbers each

ClREVNPgRTTSE hg tpatts ta PROPE &l et EPRTnEH I;ﬂﬁaclﬁ shRdCWi¥H which
S]VP &L %1I9£hlyst9£n$9}q%mtbggcmetr tcgr &%311 r a?‘a&%‘?&# which

Sald plura rel nforcing ne ers;
sol nderatftace @ansﬂexast1pgmkmmmﬂheeommdM&ib¢DMQntﬂﬂtﬂakmnduit
n of the conduit and [

irecti ormn epaired
and TSt RSl G e BRHGE oy MBLr AT Eal 1o Shrect ed

solitide €onsidresi rcunferential direction via the
fixing parts of said reinforcenent body, wherein the

[OPhhkr face bar has a protruding section that is

gi re]%laych%revjengiﬁé Grgcl\ye obtjteggl%éh tl&%nd‘u‘i‘tl ngglef: t‘%ﬂcture

is provided, comprising a hollow frame reinforcement body provided
with a plurality of ring-like reinforcing members arranged in the
conduit-longitudinal directionof the conduit at a certain interval,
saidmember consisting of aplurality of divided reinforcing members
eachhaving fixingpartsatapredeterminedpitch, 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 isdirectlyorindirectlyfittedwiththefittingsection



of said reinforcing nmenber, and a body section that is
integrally nolded with the protruding section and its
i nner surface in the conduit-dianeter direction
constitutes said repaired surface; and a
filling-material |ayer conprising a curable filling
ofMBhesiAfidd.ed nppbmeen, said spbuaal sy ofn ithRer ifateegrally
bars and the inner wall of the conduit; wherein the
moddggdswielt tlom pfotHed hudpesddonoandf 15ai dnnganeprfaee in the
cogﬁﬁipga'Qmé@%f%ﬁ%%cﬁ%%%.gén f§ﬁ§£$58§5t %égﬁké%.surface; and
p urall%y of " grooves or ribs are oried &t 1east on
a ftiné ihgt-haneot al he yeepamped siayafacebleGil8]irndatearerial filled
flowng in a conduit is generally subjectgd to an
beEYBRE;| %ﬂg‘/ et 8 Hor'd@SteaP BhBAFANBFIWERE ¢ ha'all of
the0R Lt | liheRagnberd GORM 8B by MAEHBUSOBXRRILABRALSE said
t hat when a convexo-concave shape (riblet) "along the
innetefadd barims ermeckored herwald asuaifscbpast, tdngl a plurality
o£S5IAMLs oBSDEIALLEN I MELL! CAILV LS LSLPERTH Bfle ronaize
sutgebyl ent boundary | ayers near the wall so that
turbul ent drag near the wall can be reduced by 3-10%
[O9&8S, the present invention attenpts to achieve the

abovg, + O] ?%%MS& by Lo ng; @ riisblg%tne%laqu]? he5eRL8H to an
flow on the bottom surface of a conduit, thereby
espeduzl hyg hilg drag foroensgai tist irher vhow ol thet epnduit. It

019] ly,. . when a riblet consistin f apluralit
hal PegRses EEr N TR T RESCERENTLS FBRGHPaaAEr /ekd-bncave
shgﬁé ectirear a1bagnede ok tdie r1bot t oM Dfmdencenduidll surface
erein water containing nud and solid matters fl ows,

of difveh casdnak gedadisdiation sEWWar thicsdsvantestisy A erafpd, thereby
A agaj . h e
enbELEILPEL SR8 RO S SR PP PP e bary Lovers
neanvierd iwal lcan bieatadedud enltedaagamnshun tthehereilncawlbal reduced
accunul ate on the condujt bottom

by Gud ouheH e ey M SRR o Tet 41 7 anGUR 6 THLR Ve Ehe above

obﬁ@@@p&}eé byt RSl RYeAtd et Beopbt ehe Waldty @flolinB€rthe bottom
ace bars placed "in the conduit-Iongitudina

sugfaeetdfon Caadely, thesadiv sedilehngfthey 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 solidmatters
flows, such as large-diameter sewer pipes and storm drains,
frictional drag against matters in the conduit i1s 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



water flow) is utilized as a repetition width of the
riblet. Nanely, in a repair nmethod using inner face
bars installed at a predetermned pitch width, by
maki ng each surface of the inner face bars placed on
the bottom of the conduit (repaired surface) to have a

watteeessed ishapeifedasAiregdt shapewiAthlor Mhdbkhplet. Namely,
di rection, the above-nentioned drag-reduction effect

inpyrepely pstapdasingel riedi eed bare0X1gtalnl esbet @i predafermined
.the recessed-r ai e f« d y '

N e L e e e

onstipavbditghes f rasd sbadcett orepdieratbbuprassyrey hbker elecessed
increasing its _strength against injection pressure

shgpg OToP X5l BNRPPIThG TS MREH i 5C Fotn L PP Presdisntt foned

dragy§8&&881@$39ffé%€“6¥5SH% %i%QBQUEEnVEQaééhi§%é&PtUre
erein the corners of the both ends in the
[Og@hduit-circunferential direction of the inner face

bar have . R-shaped formover the entire Length of
The eB o Pr diarcearracr DR S PheRE £oAA ehctpe body
sethabn @ Qroeven®ér rMidrd Bat oy etk aBsthBleiepaidredace bars show

surface. In addition, the present invention relates to
highgpnbafiStaped rto se¥iRitd e RIRTIBILE t HE TG er 'S GFeacHegy 1ts
stPOhB-ENdSa) Aot NG jeoRdUh! wLidauter entd al ofli Laekhen &fi11ing
the i nner face bar is chanfered over the entire
matengdhs of the conduit-1ongitudinal direction of the
[Oﬁggguit so that a groove or a rib is forned on the
ired surface. [0023] The present invention also

rel atigs beedehiONduivbntepal h1s5t MeQltee Wher gl BohbB8it repair
inner face bar has a width in the ,
stee@wr ¢ - cireimier dite alcineseét | F ofthg2 olofhr e spdgesin  the

cogéu%{ué§géﬂ%f%?gn.ﬂglfdg&eggﬁoﬁiéfhtﬁg fﬁﬁ%gifgdé“%ar have an
secti on, an as at east one engagerrent sectl on
R-whdedd oot wdes obewarnidi of lidmerttonduthe di@ntier-longitudinal

direction at the location_ corresponding tQ the fitti
A1 Rt Oh O b ol e ERG FOLTEd RGP SetT oifs pPovt degFigd on the

repherdotdhends in the 8

In addition, the present invention relates to a conduit repair
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



condui t-circunferential direction of the inner face
bar. [0024] Wth this structure, the nunber of
man- hour during installation of inner face bars can
be reduced. Mdreover, by neans of at |east one
engagenment section provided between the protruding
cop@el koRsrefmtbeahner dacethars off keat i Rgeof rhhe haner
face bars due to injection pressure during injection
(08244 curable filling material can be prevented, and
due he f t hi ga ction
and Egkfl ??gg gégﬁgaﬁgdf ?ﬁg réﬁ %?ceﬁgntﬂé%8§0& during
inshelimyeoerif Ofindheacuriabt € chinl be rgdneter i a\hoﬂdbxtehte by means
condU|t-Iong|tud|naI directjon can be facilitated

oLyt HEGET PHSFAIIPHETER Lot e ot ¥hes ovétled Pefisan &g protruding

sebek BEd @f1ﬂh§1&ﬁﬁ§rfgggeba9§ QQH%ﬁﬂHkPQ@lthe inner face bars
rei nf orcenent bodi es. Accordingly, with the <conduit

dueepai inse¢ UL Gfsutite qurésgntnjavehonont @i xtrateleoffilling

geuny | at e water an d alr nto the .space hetwe the .
ne PR R LT (e P0Br ELrAlP e dud Ph8, FPEP 3RS RSB e e this
enedueets Mtgﬁn%rrﬁtt itore faktunbi Ebedi@erdf ofise ofe i@ rcement
curable filling material on the bottom of the conduit
bogyn H-élepr@@‘éﬁm%@t [G0251e THa 5dsent 11 hileht Mevkcaligd 1in the
coﬁ&bfﬁgfoﬁéﬁ U|tdff§EFlon StILCt Wee, H!&%f%ﬂét%@e without
maxl num dept the recessed part or the naxinu

1nh9agrmtxdnkﬁhnoacbed patd. f othdet @netmﬁnhﬂﬁytsehelxnner edge

| at to the h het I
of P R SRR A P gy P R g BRI s bgh the

coh@git naggsaiﬂcgtba&tuﬂetbg twedbRedbheCtin@BnkSohet WeeBure of
0.5 and O mm Wiile ariblet requires a certain
acgvm%amévaﬁﬁrt rechéilghtnthetheerP2€s hebwaedhaiisagr face

baPaH (5 cnWNem 1 G300 k&g, d ?I ﬁgﬁgEcpé Res,L-ARd $4 g’%neratlon

drains, a StFUCtUre to fac eaning (fenov
ofoﬁnfxﬂﬂ@@ﬂpbﬂtednseﬂﬁnheteunabﬂ&nﬁiﬂ$ln@qmﬁm§nial on the bottom
accordi ngly, the dlfferencg in the height is
of BT IXt & ts&&ﬁré’?sgéet‘%née ® nmor less. [0026] In
[o@gsli tion, the present invention relates to an inner
face bar existing in the conduit-longitudina
di r eh¢ oprevcrebnsniventeongalso 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



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, conprising a
protruding section that is directly or indirectly
fitted with the fitting section arranged at a

a Bhedet ermmned: pithGhthiet laz EinOrhd ke Aglapher i Nging material
~menbers included in the hollow franme reinforcenment
inbbly ;srant Rebodgnserid dmneratace L3meagr bheyimsindegll of the

i.ith,_th ruding s ' . er.ei.n e e. G
cofidiel TERRL AL G SR A NS ML E se dizgstly or
inafirebelyreinftorci ng thenheae, fhetimpersesurifbbacearnahbed at a
conduit-dianeter . direction constitutes a repaired

PTEAPFSEBINGHEEiIGT tRetT Jd895ed(F o Lot hd D Bgyoers included

inS€ati RP1NES AriRCessat PaldnePl BoHd: SEHAPAIbodP S&tRon that
a groove or a rib on the repaired surface.

1 sAgvied zegelousoEfltdotist ot henveaitiushing 6627} os whemtsilgnelgen the
abov according to t conduit repair.structure. .of

orBh e el kbR Y T AT L RGP BngT tne

rei ReovBi e mehbwr pnthbe ibokt-omueffathe ieontid tcdodbiec-diameter
repaired, a snmooth flow inside the conduit can be ,

dIRBFRt af Fed Saf ter P PRPAT P SHAGASE i"thorratt €7 CRaPdIgpCtion

ofa{:ﬁé"‘%{%cﬂ{ ese‘?ﬁitd?leh‘égnguk%c@9§écﬁ)@a@d’]%re\éega%§8 EEQJ_%’ to form
accurmul ate, their renoval is easy. In particular, in

a gasese obr xondwuidrs thiet hrdpewrkdowuratecof matters

i nsjpde the dui t to .flat bottom such as
Adﬁa?ﬁﬁ%ﬁ%‘é% %‘gee%sc ﬁ&ﬁvfn&fopect angul ar condui ts
[obpox culvert), their ability to flow matters can be

increased. [0028] In the conduit repair structure
wher 8§ RenfAen a0 sar 3CHP IR NG tedis apdr ehgeRaagstructure

C [ i d ol f i:nfar.c
o PSR e lasB P L7 ST, £ RN 5y M waces
floonduithe dtidcen tdfe theneontlade barbs memaired,ord attooth flow
. Wth each other in their  length a wi dith directions .
in L0 TR B FRrriS e T L EhY, A The BRI solid

naSPALE nheuTed: helieen 4 Basehd BBgEul e thans &g tR@ when they
conduit inner wall, the nunber of man-hour during

acewsekbd et igrelof xeeovaineks damie bdins Peanlbelpsduéadcases of
cogﬁﬁhé§%ﬁg§p%5%tEEQWOLaHQféfhﬁgiE&%tH8g§de19he 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 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 portions
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of the curable filling material on the conduit bottom
can be prevented, by using the inner face bars having
a wdth of 2 or nore tines of integral nultiple of
the pitch of the fitting section of the reinforcenent
body. [0029] Furthernore, by providing a

offt@ees et Sed sfiapes b L Hethed¥ndsee bbeRoRlcahM prevented,

inner face bars, a repair structure wi th higher
bystpéngtthe ag@leﬁs@faé%t]@@h%llhapﬂé%ar@l@tﬂﬂ|<hfg J pireBprontimes of

f I iy d er fe
lng HE%E h’ Eﬁig ?Dé%%?lpq%%h 0 Eﬁ%og?%%%ﬁg]ggFggéé]Of the
retbferﬁemé@f ,beipodi ments to conduct the present

|nvent|on are described with reference to draw ngs.

Oﬁ?a re 1 shows a cross section in the

COndphktﬁgﬂﬁbf@db?%hrdiJﬁ¥§éQﬁc@EsédCQQggé&s%%@%bﬁ1thebody
structure of iTst embodi ment of the present

serhyenbif ¢ine mrgar i?w@b@ns ealrapgéd s§¢h@ﬁatﬁwldhégrg@m sgfrength
t he_section n ure 3.i.s ance g
agaiy %ﬁgﬁﬁng%a?res% - e duFlF% %%ﬁl ace J%HB{ﬁ}% Le&rial and

aftbirsrépast embot rtﬁﬂidull‘tlerc%n bét poekunadl. nenbers
havi ng functions simlar to those in the conventiona
[DéﬁﬁﬁiPE%P%U%frﬁﬂh&ﬁiﬂﬂqﬁ$ same synbols, and their
? glled explanation wll be appropriately omtted.
00 In this conduit repair method of the first
enbodenehmaftﬂr famtstdinginrisdéd rcenhafior cilmg pregrberts invention

e of..a rigidity materi.al such as steel,
ar eSS L D Bt B bt A8EE a0 thet  has
a nopidyr&IShaped &r€66ssesddtanrat nat PE eslei@Iii-Nethgitudinal

pitch inside the conduit, are assenbled along the
dipeeEind erfern | WINWiite dEPOA ToPtIUABUFANRE Wog | iofsty [p@bodiment

c@r{)éd#)'rtese?lt E‘?V%J;l@{o@ risng- bi ke arneleﬂﬁg[fcglgﬁgsd{@?g)gh < Aiagram

antially along the cross-sectiona ape o
of tapddtich A $nffameld. Thegnred i analkkiatplefofideross sectional

rei nforci ng nmenbers are lLaced . in_the conduit 1
Shipt 10 s ST s BB T Ot LT E RSt [ pEsSaindhe . Here,

stiepgitadi palknabseclkivang anthddiese reinfoici pg MR Sin  the
2 are nutually integrated into a single bomg by neans
@]

CO@Werﬂﬂﬂﬁﬂ|¢Kﬁmm@ﬁﬁérgrelmarked with same sy 1ls, 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 substantiallyalong the 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 forma hollow frane reinforcenent body.
[0032] Next, fixing bars 11 with an al nost C- shaped
cross section are attached, in a nutually paralle
manner, to each of the fixing parts 2p of the
reinforcing menber 2 along the | ongitudinal direction

(et EhewsXisbi Agricondiiticls frheRr, rbherbhishehACK-BAr S
10 are inserted into the opening of the fixing bar 11

[00B&]t he sealing nenber 12, wunder the condition that

the RrQ%rQF'Wﬂl %%ﬁ?06119?58faoﬁﬁﬁ1%ttﬁgshggégaéééé section
adj acen I nner ace ars , | C as a S pe simiar
aréOaﬁﬁadhﬁd.C;n|5xnutuﬁﬂl@npﬁﬂalﬂélImamherprﬁbraﬂhhwgf the fixing

section_ 10b of the other of the nmut ual | y adj acen
ParhReP thatke Farts forCiTHaIRe et 2 LoRg EBF&W@%WP% direction

ofWﬁk?Ek@gti§gkﬂkﬁﬁﬁ%dl'QE%ntnﬁugéﬁnggHﬂﬁﬁﬁbEPé%l)hP@%&serted
face bar 10°and the inner wall of the conduit la, to

inforphe ap;farumgw@fnﬁher Fakinhayerr 3.1 Afieerheonphbin@meayfoer 12,

the re alr rfac of,. L he_bod: tion 10c
ung?rtﬁé Iﬁ ﬁg@e % p%§|58dl ) %?Ft ot G0 37 € of the

mu€AULY tadl aretteri ridre daicen bh@s B0 | hehi dinata s W fatepeofsimilar
the <conduit, as a repaired surface. [0033] A
todietererice betiedd mensondtt Chepaf et iRg ieetgon 100 of

thénﬁth45§Qﬁ§ﬁE9gu§Ff§a@ggcg EW%H&%PEQ&eQﬂﬁ% ﬂ@ tq%%meafter,

y section 10c of the i nner
a éwm&blﬁuf1m1ln@hmahetmahsl$rmﬁjequaa'1smofahe odp the-ween this

cond has rec ed_.shape in it i dt h |re t|o
i CD S A OhPERo el SBE ot by | Tt dete o £orm
a finemd-ace han1laysrfor nﬁ@téy%brﬁgt@tltd}ﬁorfathpalr work,
depth Hrax of the above recessed shape relative to

the Harfpset abtihealof#f e eEnke 18rank ther kede by asonhagtithgnside

. b '
ool ORKTS: PLaRRLRE) 2000 A P ne OO o ene
cosduirct We,a adpdessiedurdesed shape (riblet) along t he

er flowis forned inside the conduit of this
[0 diment. Accordingly, in the conduit of this

enbogi iette r SIROtR thiQW 181 sMBbAG@ Nebgd elsth@RAIFre of the
and solid matters hardly accunulate on the conduit

£1ipot tapocamenéy endwhenveneyorrlc whdsat e, thaei ras efoval in Fig.
3, é%e %%dy 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). In 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

12



easy. [0035] In particular, in conduits with a flat

bott om such as horseshoe-shaped conduits and

rectangul ar conduits (box culvert), flow speed inside

the conduit is |ow and sedi nentary sand tends to

accunul ate easily; however, by formng a riblet
ea@k(ucture on the inner surface of the conduit as in

this enbodi ment, matters in the conduit can be flown
[OkePé easily. [0036] This riblet structure may be

for .t the co .. 10d. ot g i n t

w Gt B OTESRErOR et Che Bady T sete b 100 TG CRE" ARertch as
hotraeehbar sHépddvenaniRssdrapeccaanghoan danddigs 4pborrgulvert),

the corners 10d at both edges in the width direction

flﬁ‘dysﬁ%e%hjarh?bqeeotheaéz%\ﬁﬁ ilﬁ_ #Pl‘j_. agd FPHMeRtRfY erargt tends
toMB¥cRRu Bxh Rifed Py HAR vetQMBLNaLLRANL 9T o t FESE-ShAP8R-ture on
with the above recessed shape. [0037] "Furthernore, by
theakingr t her Hody sfedticoronfuisf agninnbleks fedecodipegntt,o matters
._have a recessed sha inits width direction, the
0] FEr SPATE T 0 26 artBr TPEE Steabhrent to i he
[ooesnforcing nmenber 2, has a raised shape relative to
the inner wall of the conduit, i. e. , relative to
the 8iFectiolfiofs HRpIiuea FeN 6F EXFBPHaFuEh edtir dhagorners
1043 ddih JRRILSLANER! 0162 ANACRIES YT EnkNBEEASER L ion 10c
conpared to the cases of flat shapes. Mbdreover, en
of amhexitreremalf apeelsaur ¥ irmvapphi Reshape t lves ishwen faciéidard, or,

10 (for fillin terial J.s filled between
the R AR ARG TR SEEEha G EonEut TeRhePtuaay BF oy hrered
asadha@gntin imMRer F.acesharsl Pusdt Lagdy obdeexhibibed by the
wi dth direction, thereby inproving the sealing
cophar et @t %t itda5e \ﬁ@@@eﬁh@lgﬁxth@ HePtRrreCe RS tHere -

[0 %ggr face bar 10, conpared to conventional cases.
? 8] Next, the second enbodi ment is descri bed.
Fi gurer theinows: ,abgrosisi isethiednodn siche iocantdc tofdeankeirerr face

SRS, 2heBs SN L opolr. shiyetyre of, Lhe seopnd. raco
bafN @r g8d Schemice sdhagham o 18he reinforcing member 2, has a
raised shape relative tothe innerwall 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 innerwall 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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of the section Bin Fig. 6. Figure 8 is an exanpl e of

a cross sectional shape of the inner face bar 20 in

this second enbodi ment. [0039] The conduit repair

met hod according to this enbodinent is, simlar to

the first enbodi nent, a nethod wherein a hollow frane
offt@l & Caieptinbedy. 5S GonRgiUrt 8dnsubsiant b Akl RIs0f-tional

the cross sectional shape of the conduit 1 using a
shppenpbr thagl mesheface Wi R0 19 hogi dedonilt (ruppgimepnt .
[Oeggﬁs 2p at a predeterm ned pitch inside the conduit,

and i nner face bars 20 nmade of resin are attached

I nsi dre ¢thhSuiteindaricenenhoboslycotdiary tthetpap &@bd@tnent is,

between these inner face bars 20 and the inner wal
siptleRete dritfuiftt 1% ?@bP?FW%Htvw%EWGQQQQJWQSFélPiPI??&HOW frame
reTBEEFEhed© B & fddddgrabesiBbthayesi By al Uhe cross

Characteristics of the conduit repair structure o
sethigna brdyegienentthar eoaguiblll oasng asrshodnr ¢ ingingmber 2 which
. that the.inner face bar, 20,is forned with a w.dth o
5 R TRACIOP CRELRR BRELE Thet o PEAGCTSRIPEN e inside
thth@rideiiff, aied RgnBEMRYe Barand i oarc@ngagesentached inside

section 20c is fornmed at the center of the width of
thipj geimeicaged bady  20hedntkh Jrotfryaes batvaey grese inner

t it Ltk ngq sect i o -
Eo T O041] e Body Sact ! on 204 (1nicr Surfaae of The" vith
a conalul¢ )foflire matrendrlf ace fbam 20fhavimg matevicel layer 3.
[Oég@?er width is divided into two parts by the center
ion 20e inits wwdth direction and each part is

f or neglh whdte 2 diecessed shapeohButherwbdih dikgeti@d; of this
and the maxi num depth of this recessed shape rel ative

embedimrnt eggeati Vel lhypotkethed irefégente Yledneheokmar face
oo DY SRS LR L5INED SRS S S PR AR e cicting

seapexesaoff thwereomn hersi2Pheaner 20fanidst mmden eaghgeRenmsection

0042] Simlar to the first enbodj nent, instead of
20%‘BJK‘T’ Ge s ddE Bod§rsalt Fon WHt ok He dshndmetadéce par

20b3rm 20, Wrbh bhest ¥h e M Hhchet B8 SRTN@ISHR0EnGt Pt th the
edges in the width direction of the inner 14

fitting section 2a.

[0041]

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 formedby 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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surface of the conduit 20d are nmade to have an R-shape
(Fig. 9), wor, the corner's 20f at both edges in the
width direction in the body section 20d nay be
chanfered (Fig. 10) . It is also suitable that a
conti nuous groove or rib, etc. in the |ongitudina

suditBeet PN hdBbReifronmeda 08 Addd MEhaSA hace-6repai (edy. 9)
surface) of the conduit at the center section 20e in

ory h&hei dehners ecdf ot wivde etChJ@Sf int thg wiadehi dhrooeiqns in the
bodﬁr gggt gwrﬁ%vﬁagnggo%ﬁ%}ﬁfp%ﬁe Wi g?eSfO)cor ner ﬁszgis%aﬁﬂtable

e center ‘secti h direction
thfa@ra’redntnﬁuﬁﬁ)ﬁ’(drr@aivieonr with ¢he. dbowvies ﬁentglmneldinal direction
recessed shape. [0043] Due to this structure,

mayhh FaTRGH é‘anrnneF%&uﬁéﬁélel @ierqiggonpaeteas) qufOB}El?r?é)ndUlt

atoﬁuiQ%n%%@egeé@£§nQﬁk§18QjQ9%leh'@iﬁ@éﬁf&hvﬁ%@%sﬁﬁ§ihttlng
can be prevented, and flow of the curable filling

sen&@@mu%@c mswﬂQnmedoanKEOV©ng|thﬁh&hﬂpe@lpécth@ﬂecﬁ@ﬁnﬁis 20f
Iltated by t.he f.orned between. th| n e ,
QSR orESO ter T P g ECt BN b BretRb Ty B formed

ion

inf @bxﬂ}ﬁﬂﬂi&)ﬁﬂm meidrerchd  Acer dueﬂgllyneahge@@@@letﬂtswml r
structure of the present enbodi nent can reduce m xture
OBf3hccunul ated water and air in the space between the

' nnebué ttl?ﬁr gQrQ@@que ev'e?lnﬁﬁew l-ueh btlgefﬂ?f% thaterial

la, so that it can revent generation of unfil
ispomjeqﬁﬁdxﬁfhdaxlmgraﬁlEhélimmen;ﬁaamebaab ao @@@ to lnjectlon

otton1ev n QgggU|ts th a at b?% terial
pr%ﬁ%ﬁﬁf%aﬁl SESHIES ﬁgpe UG SrCUrrea& &hfh %“9 ateria
incomglukdndubiox- 1dHgienidi nal 0044k cEush hesmose, r4diel cendd by the
inner surface formed by this repair structure can
gapXRIFBPE PEtIEBN&h igfanamoangaft S il g Gaird FhefR& tippsgection

2peé‘%’°éjdé“%ré&n§%9§6%}8 %Qﬁkﬁ&?ﬁessﬁgﬁ%igg% ”%é’?‘tcéﬁb%lt repair

body secti o e i nner tace
st ifhetefoo € thehe ssemdusntb acepeint otir vedurenipfutdios accunulated

enbodi pent can Iso realize a condui,t wherein sol
o R (U e P BCREaR AR P R o GHBET L EBOR Lot iy and the

inS¥en;yten 4 h:%é acerdmulate, sbhehsitremoval d:%R3%Y generation
this conduit also allows matters in a conduit wth a

of fingtl LBetitom tiorid oW W eusabi ¢y 111004502 MoF ol e, theheonduit
bo@?&%{ &v&l rlqluEgn&SP@é in%krau‘fﬁg£ %occ%%mr, esqycﬁqeas %%r'seshoe—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
20dof the inner facebar 20. Therefore, theconduit repair structure
of this embodiment can also realize a conduit wherein solid matters
hardlyaccumulate on the conduit bottomandevenwhen theyaccumulate,
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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man- hour of installation works, by making the w dth of
the inner face bars 20 which are installed at the
site to be twice that of conventional products. In
addi tion, because filling of a curable filling
material can be perfornmed nore easily, there is no
maRe8durt 9r PHoV e NOlEN @S rks8yY MBQI i thieOwiddth boromd inner
at the inner edge of conventional relnforcing
fagenbers. 2Thilsldl sacelinatnatled athetheneddssitbybeotwice that of
onsi der decrease in_the strength t.0. ;natches,
o R aREBe e AT G e GBSt GH O T RECRR YR L G CF'a curable
ficondyi hathkan®l efan Mg eedriformaddmbhe &hsCkpesshére tie no need
conduij t-1ongi tudinal direction of the reinforcing,
LonRRDETID o5 CBE Shot HatrmIdTe i Nt I ttHes&CFRed at the inner edge
ofCeRUGBLE 08Ak 1 PLEUNEL S 1 ARk O, PrOCcessiing Afsd hBiiminates the
shapes easier. Accordingly, due to these effects, the
necepduty tepainsistaruet deercafe tin Shensddiemehh dad to notches,

reduce its cost  conpared t onventi onal roducts. |.n
e e Ve HEIR (e SaxarpT B, Tah a0 Fee e viReh by -ciometer
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thewbehmdfm e ineREfgiced ot 1 6pgURH tviepals LaTgadsoaventional
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to bubhtedmpd el esidthdat $th amdbbarg roet-éntal g deist hinwdtdepending
resi st.ance such as netals can be used. The s
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etc.) [0047] In addition, the present invention can

Inpatigredds, bheapldgsthentoseodui £8cwiahbe ardayiisled at multiple
108405 S¢ etée%n J,lntgs I?)%.p%%é %rl]gFB noﬁdigfllet I:? ned:t O S &PH .
exr'sting conduit's, 1t can also be applied to
[00s y-constructed conduits wherein inner face bars are
installed 16 , , .
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, 1t can also be applied to

newly-constructed conduits wherein inner face bars are installed
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as the conduit inner surface. [Brief Description of
Drawi ngs] [0048] [Fig. 1] A cross sectional diagram
in the conduit-dianeter direction of a conduit repair
structure of the first enbodi nent of the present
invention. [Fig. 2] An enlarged schematic di agram of
ast RResEELHON: At Fidirfabe [FI 9. 3] A diagram of an
exanpl e of the cross sectional shape of the inner
[Briae€ Pascaiptien et Mnawingsdodi nent of the invention.
[ FLg. 4] A diagram of another exanple of the cross
sectional shape of the inner face bar 10 in the first
[Fegbadi estost skheibnuentbgRam ipRilg: c@]dA tdidagameafdiarection
still another exanple of the cross sectional @shape of
of(nEOTAReT “FRe Tar T IG-HTF PREF ot oRBOAAMBRTCGT: Fh Present
inkbavention. [Fig. 6] A cross sectional diagramin the
conduit-diameter direction of a conduit repair
[F$gr uet uPe ehleheedesomenambodiimaterob it hbepsesehen A in Fig.
1 invention. [Fig. 7] An enlarged schematic di agram of
“the section Bin Fig. 6. [Fig. 8 A diagramof an

[rexanpl e pofikheatr &S sirsegbinpnal oshare cebsst bect hoesl shape of
face bar 20 in the second enbodi rent of the invention.
therignen] faceliRagt A o &h6t Rer SExarpPelment Hef disgnvention.

rEge1410n3l; 3208 o Ohnbhee E ik iaCe: Qs thetional sh
[ sgcogd enbodi nent of tﬁ% invg1€ion. 6%%59510% A TOnes shape
of ditegriameof facstddd 1anot Hére éxaaplenpidinmatcpdsshe invention.

secti.onal, shape_of the inn face bar 20 ..n the .
(F S G SHEGRRETE S0Pt he P RUSH G o b, Cher e sectional
shey¥Pbanatamhdi agfapa £f 0a ncaivent 4 8abo &Rkt &f F8BaInfrention.

met hod; a cross sectional diagramin the _ , .
[Fé@n@&ﬂ¥Cﬁ@%ﬁéﬁéﬁl@ﬂﬁééﬂ@@ﬁﬁﬂﬁghéhﬁﬁ@nﬁﬁéﬁ‘ﬁhémeterdlreCtlon
re Cl ] 21 , Lnsi LSti ‘
of GRS, PO, TEERELELE A0S T SE LRBLAR BB ATKERL [ dMcne present
intdetiomer face bar used in the conventional conduit

[F{%Eakgﬁgﬁkgﬁéﬁgkgl%Fhésgtébcégggrgggg%cgﬁg égé%lg%ﬂg gn 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] Adiagram of 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; a cross sectional diagramin the conduit-diameter direction,
showingthat the reinforcingmember 2 isassembled inside theexisting
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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direction of a conventional conduit repair structure.
[Fig. 14] An enlarged schematic diagram of the section
Cin Fig. 13. [Reference Signs List] [0049] 1.
Conduit la. Inner wall of conduit 2. Reinforcing
menber 2a, 2b, 2c. Divided reinforcing nenber 2p.

dlEbEEhBQ §§C£'@c5hx2é?htlTJHé2LU%rﬁ‘&|l% r%bal%btsﬁbu@tu@r abl e

ling material |ayer I nner face bar 10a,
[F@gotmhl A geéamﬂdfmhémammmgilag@@m %m@@mtg@nl©mn Fig.
13C‘orner 11. Fixing bar 12. Sealing nmenber 20. Inner
face bar 20a. 20b Protruding section for fitting 20c.

[REEgRgREBNSigestLse20d. Body section 20e. Center
section 20f. Corner 30. Inner face bar 30a, 30b.

[OP£8irudi ng section for fitting 18 [Clains] 1. A
1_cggg?u£trepalr structure conprising a hollow frane
reinforcenent body provided with a plurality of
lari hgaéet keat ki of or@ichgitnenbers arranged in the
gndu -Ion itudinal direction of the conduit at a
?%% HV%g:]%aldnenber consisting of a

2a]?! %ﬂlzéy of vitied ded HRirkfiegc nagoaenbers each having
I XI ng

2p. Fitting section

2q. 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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parts at a predetermned pitch, and with a plurality
of connecting nenbers to nutually connect said
plurality of reinforcing nenbers; a plurality of
i nner face bars existing in the conduit-Iongitudinal
direction of the conduit and formng a repaired
[ci”hifa¢e inside the conduit by being nutually
connected in the conduit-circunferential direction
l.via Bheopfnihgrepets VITEHiLFS SoAPSLEeRent body,
n r olde e
a }Pﬁégtﬂ% fég{ﬂgckﬁﬁﬁko%&ﬁ%}?@&%‘@ E?‘tte&dé Jh”c% SeCli 1ty of
rlﬁgPEthISﬁmﬁbﬁﬁlﬂbISﬂMﬁNﬁEaﬂfamgﬁingTﬂEﬂbemdUlEHﬂbﬁgltudlnal
bod¥ sect.i ntha is integrally mnldeﬁwit,t&th o
dipret+auPAd es%%ft LH&%%@CFEE‘EIFH&@F%MF‘ acét ﬁ“ﬁ”ﬁ’@rconsmtlng
fcgrywﬁalduqn%tfeal%ae@t FOn r&RMStd tidh@ rsablcheRab1ed fixing
surface; and a filling-material |ayer conprising a
pastpabl @ Préderermated ipaltthl | aed wnébm@m@aaldtm Qf gtqnnecting
er ars t Ko
welhet 8 ThETEH STl oy HRehony Seseifhobpiypmers;

a plnneyl iftgcer im@rhﬁ@c@baeeea&eﬁw inaheacsrdsied- parditudinal
and a plurality ooves oOr ribs are forned at
dirggkionrt ﬁ@eb%‘?rt%gfoﬁnfjh%o?’%ﬁéﬁ PeleRutFc suriaceTieside the
coﬁ&ﬁgy&ﬁzﬁ@Pﬁ@&m%h%9§§%&%nﬁ£ﬁﬂiﬁiﬁgjﬁpcgﬁéﬁfQJclﬂﬁﬁﬁféﬂéntlal
he corners of the bdoth ends in
dlcen‘ducpm ~gliar t;hum‘@nentg abrts rceiztsa@d r@fnﬂdm:am@rmér bcb@xze wherein
thb rnhave an R sh %f ed fo&n1ov§r theee t|re | en
the %%ﬁuﬁﬁ?qldﬂbl diPn & G PP oRe o % h

inhaécel Proeved wakhrdhe f st fiofg@skoiot be séeaalerl@efor Clng member,
surface. 3. The conduit repair structure according t

ang| 3i%Ady, s@Félennthehel ¢ ok HerE a9l vt e lBBEhV &R st i Hrr@écrudlng
se%@f@ﬁ'én Ir WB%&ﬁU%b%%a@bfﬁﬁttHQ cgﬁdﬁf@<ﬂﬂ%ﬁﬁxﬂa%ﬁrectlon
is c a ered over the entire | engt

conskmhmﬁeé(qudlﬂmpaﬂra@ secttron; ofndhe conduit so that
a.groove or ormed on the repaired surfac

2 14 RS T i e e b P L ner Greshi el po R taRs S Filled

be e s Ll RigMiral i@ 3£ WhgEe! Ratbepddeind age bamdiaswall of
awdth in the conduit-circunferential direction of 2

thercordelti nes of integral nultlple of the pitch of

whi D& J't‘hté %Qo%%%é? i oANGe e@é%t?@ﬁ oENIAYEMBNLr face
section which pro ides” ou 8? t

ba £ Oradua tr-e(dje&meﬁepiartdiorrea:triaaﬁealtpim lanclaeﬁ ipdmrality of grooves

caorrespondi n o.the fitting sectio
or ribs ag %gré£ at least on the bottonlof the repaired surface.

t h
UItdlrectly or

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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bet ween the protrudi ng sections provided at the both
ends in the conduit-circunferential direction of the
inner face bar. 5. The conduit repair structure
according to any one of clains 1 to 4, wherein the
maxi mum depth of the recessed part or the maxi num

4. hei ghtcofo e ¢ 2lepad rPaf tudOled el rihaghedy seehbodr claims
of the inner face bar relative to the ﬁypothet[cal .
1 reperbncehpirene f bheedirbyer cdnnect by thees bet hwedds ofn  the

co%agi%£§§%§{ﬁ¥§%é§¥L%gc%@%cri %h09i§%ﬁ}i Q‘.£§mggt¥ﬁgﬁmegral

P nner face bar exi’sting in

muConNduétof angi puttmalf teier £Ctt 0y tsectanat i il @& at least one
conduit repair structure by filling a curable filling
engagereal sertire WpkdePhet HedRsS SAtH Al thaceP bl tgiigmeter
diEQ@ti@Heéﬁm@ﬁé 95@5@?0&056@%ésp6ﬁaﬂﬁ' %kngjﬁagﬁgﬁﬁ%%'@%ction
section that 1s directly or indirectly fitted with
betheehithe mycdectdiow aecanged mtow quckddét &hmi heth pgndh in the

in t i ng-1ike . reinforcir included in th
cohfit Bar 1AM PTG e SR By oo S Rty S BB
5.thatThs ddHRgrakkpamel gdet:ite bheopaohsud RGySEEE i@ claims

wherei n when the p(otrudin%hsection is fitted with the
1T¥1ﬂtMﬁ@r§é@ﬂﬂ6hmaéﬁmﬂﬁé*%§i @%F@ﬁﬂg%#ﬁﬁﬁﬁiPaFEéﬂiﬁ%%ﬁ@leum
he§%ﬁécﬂ?%h@nr59§e& %kgh%@EBﬁrt é“ﬂb 588t ion of the inner

constitutes a repaired surface; ereln the cross
fasechaonrafattine badyhsettbonhhascal r ecbssattparitaneorfoamed by

cobl el PRLL 1 forma anoove of A b on the repaired o,
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
the fittingsectionarrangedat apredeterminedpitchinthering-like
reinforcing members included in the hollow frame reinforcement body;
and

abody section that is integrallymolded with the protruding section,
whereinwhen theprotrudingsectionisfittedwiththe fittingsection
of the reinforcing member, the inner surface in the conduit-diameter
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.
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