;e3e{R {F F G4S W2k 6k TR F] DESCRI PTI ON TUBULAR CULVERT | NTERIZOR MAY 2003
LI NI NG METHOD AND LI NI NG APPARATUS W TH SI MULTANEQUS | NJECTI ON OF
BACK- FI LLI NG MATERI AL TECHNI CAL FI ELD The present invention relates to a
tubul ar cul vert interior lining nethod and |ining apparatus for applying
a lining layer to the interior surfaces of existing tubular culverts such
as sewage pipes, water nmins, gas pipes and the like, and nore particularly
relates to a tubular culvert interior lining nmethod and |ining apparatus in
which a lining is formed by the i feRFERBATEPNa so-call ed |ining pipe,
consisting of a tubular body that is formed by the spiral winding of a
strip-like nmentE/IBUIAR I GILVERDfINTERIORJREIRING NeETHODr ANDBLENIWG, into the
interior of the tubular culvert. In particular, the present invention deals

mainly with thdepmpptisaiion OfMETANEOGS t RTECSI@¢ CoNPRRt BRI DY L8NG

back-filling material injection treatnment; however, the technical concept
of the present invention is not |imyngégiigrthis. BACKGROUND ART I n tubular
culverts, lining methods in which a pipe manufacturing apparatus that is
self-propelled with a Z U e W & I5evo|ving notion is used to
forma tubular body by spirally a#@l—ﬁg—é—eﬁ%—f nuously supplied el ongated

strip like nenber that has joint parts fornmed on both side edge
The present 1nventlon relates to a tubular culvVert

interior lining method and lining apparatus for applying a
lining layer to the interior surfaces of existing tubular
culverts such as sewage pipes, water mains, gas pipes and
the like, and more particularly relates to a tubular
culvert interior lining method and lining apparatus in
which a lining is formed by the insertion of a so-called
lining pipe, consisting of a tubular body that is formed
by the spiral winding of a strip-like member consisting of
an elongated sheet-form material, into the interior of the
tubular culvert.

In particular, the present invention deals mainly
with the application of a lining that is accompanied by a
back-filling material injection treatment; however, the
technical concept of the present invention is not limited
to this.

BACKGROUND ART

In tubular culverts, lining methods in which a pipe

manufacturing apparatus that is self-propelled with a
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parts around the circunference of the formng frane of the pipe

manuf acturing apparatus, and engaging the joint parts that cont actZ 8dth 2003
other, after which this tubular body is left in place, and another tubul ar
body is added by nmeans of a strip-like nenber that is newy supplied to the
front of this tubular body that has already been forned, have al ready been
pr oposed, E%HO%YénﬂnW9EF%éIF§ RABANEOShREMF AcARPYLarnbPAY P¥chni que

di scl osed in Japanese Patent Application Laid-Open No. 8-261363, the
formi ng fraperaslyreengipegndapbetinndusan bépaééeﬁealnnga@ﬁﬂyst@ipubular
culverts with a circular cross section, but also to tubular culverts with a
rect angul atikeomsmiseet that hast hetnor parasf Eexmbbeohi bohy pipe eangebe

nol ded so that the cross-sectional shape of this lining pipe confornms as

closely aspppssi bkeuh@ the efestmseethen 6fF the rubmhiaf gwhwer bf the
Furthernore, the techni que disclosed in Japanese Patent Application

Lai d- Gpen ga\@pe%§Z§§Qct§ryﬁsdaﬁaawéugar aﬁHl ¥gphgihBathBayg;geChheykar

cross section; 1n this techni que, a snal di anet er I ning pi pe I's fornmed,

and the di e [ ng ip e nde | {.ni ipeis
fornmed in g@%ﬁoé%ﬁﬁa&p ﬁg#h ﬁ Pf %?%ég ggg ﬁoghgg E gh% ovéﬁgth ned
circul ar tﬁﬁglar cugvert 2 0. naY 2o0aa However, in the case of the

former techftfue™(8 ﬁ%ﬁes@n@a?EﬂFhﬁﬁpFFEH RENPPEY g+ EpBAYRE. PE- B6#363), it
is difficult to cause the nolded |ining pipe to adhere tightly to the
interior seffacetsirrhékeuparbercthetris asvwayreyppiiednhg&odithrefesenss the
lining pipe is sonewhat smaller than the dianmeter of the tubular culvert,
so that a efosBisettbohat body thahohabeadveadgdbefur fhemgd;rehaive t he case
of the latter technique (Japanese Patent Application Laid-Open No.
9-57850), altbadghbééni propotadpl gngosseblhiaitrerkalmyakhbrhng pi pe t hat
confornms to the full cross section of the tubular culvert, an expansion

operation nust bgepetfeamed, eaghthkmeecBidqit a§sa@bs@asyntgabaadsbn t he
strip-like nmenber in a continuous operation, so that a bottleneck is

creat ed '”Pé@@nﬁnﬁgp}fHé%ESﬁ”Eé?gobgeﬁoﬁB Of_ E@§§G3pr£ﬁékgﬁkmﬁﬁ§h”'ques’ a

back-filling mater suc nding cénent or th

frame is freely bendable, and can be applied not only to
tubular culverts with a circular cross section, but also
to tubular culverts with a rectangular cross section;
furthermore, a flexible lining pipe can be molded so that
the cross-sectional shape of this lining pipe conforms as
closely as possible to the cross section of the tubular
culvert. Furthermore, the technique disclosed in Japanese
Patent Application Laid-Open No. 9-57850 is used on
tubular culverts that have a circular cross section; in
this technique, a small-diameter lining pipe is formed,
and the diameter of this lining pipe is expanded so that a
lining pipe is formed in conformity with the full cross

section of the abovementioned circular tubular culvert.



is injected into the space between the abovenentioned |ining pipe and the
tubul ar culvert fromthe standpoint of reinforcement after the |inik§ PAY €003
has been inserted over a |ong distance. However, the gap between the |ining
pi pe and the tubular culvert is small, so that this injection work involves
difficulties. Consequently, the reliability in regard to the finishing [of
the tubul ar cul N@¥eVETni by the pede, ChnthenfprBeEAEBCBI1HHE abovenenti oned
latter 3 ? 0 1l~~Y 2003 prior-art technique, such a back-filling
operati on (d@panese abatert abpplbaetiomhkapdeceanr NaveBtr6m30as, dédi sed in
order to achieve a further devel opnent of the abovenentioned prior-art

t echni quesis ndifif thul t ntogcaws& tse proldededlinshogpappi pe adhetact uri ng
apparatus that is self-propelled with a revolving notion, and in order to

find nmeanst pfheDy vi Hochdei Pt obl 6P5s@tradehotechai gussilakt cligvarpti neci pal
obj ect of the present invention first of all to make it possible to cause
the nol ded,Li ni pgspi PE {Re CONLALPLEVER PRLE)EhOSE! ¥ib8 thesEhaRfapection of

a S e =1 i )
the tubul ar culvert, and secohﬁ%y to ?a0|%|tate ?hé &or& o? |njegt|ng t he
back fillin rial EEH th I pr.oy %ﬁﬁ eliability. of such
back-f i ||i%‘g?f%‘%§&*§%% SRR P REERT (][:Pir)gilgfnsl‘el%fr%ﬁ) The tPRFst
i nvention of the present aﬁpLication relates to a tubular culvert interior
lini ng methotFOWme?eF @2 tbtPSF BRBYOEWAF cAVPLARSr neliUbyREFMPELY y1%i ndi ng
a continuously supplied elongated strip-Iike menber that has joint parts
formed on Behcaseeobdiee phrtser ahgchnggaygengianangspnPapaprts that are in
contact with each other, is left in place in the interior of the tubular
cul vert, ahppahodbheontLbidadpendyoi s9add@bOby akbhsugh atstisi p-1i ke nenber
that is newy supplied in 4 2 Gr;;a~ ?_003 front of the abovenentioned
t ubul ar bodyrthbhlhasossieddyto form a lining pipe that conforms to

the full cross section of the tubular culvert, an

expansion operation must be performed each time, and it is

not easy to feed in the strip-like member in a continuous

operation, so that a bottleneck is created in the work.

Furthermore, in both of these prior-art techniques, a

back-filling material such as a bonding cement or the like

is injected into the space between the abovementioned

lining pipe and the tubular culvert from the standpoint of

reinforcement after the lining pipe has been inserted over

a long distance. However, the gap between the lining pipe

and the tubular culvert is small, so that this injection

work involves difficulties. Consequently, the reliability

in regard to the finishing [of the tubular culvert lining]

is poor, and in the case of the abovementioned latter



been fornmed, this method being characterized in that a back-filliddg) MAY 2003
material is injected into the space between the exterior surface of the
abovenenti oned tubul ar body and the interior surface of the tubular culvert
in the abovenentioned tubul ar body formation process. The first invention
of the present aggFlcatlon is a copcept that ,is comon to all of the

embodi ment BT+R&T IFeEEnHEEErlEBthélBﬁFkaﬁal#ﬁ89u88§rﬁﬁéopa@PthéP t he
formation of the tubular body is acconplished by using a pipe nanufacturing
appar at us, faftbheaakhandanedperati on performed by a worker. Furthernore, in
regard to the position at which the back-filling material is injected, a
position of engagenpnésanthihhienhévhywsappeivededt inpolrdee menbehithat is as
far in front of the already-formed tubul ar body as possible is desirable;
however, thefipigeti 8veDEHhEAD bE BRt AB6EsAahiH¥nkdMpredrt-arihi s
position, and may be a nearby position or the opposite position. The

back- {1111 BgcARigntdl 1HSGH LA thR1RGeRERL KBVBALEBENLS ganGpehelypkndi cated
in the enbodi ment's bel ow; however, a bondi ng or non-bondi ng, expandlng or

non- expandj ng E%H@Q£1§§t§§ggka95 ”QHéEeES”E T?LgEb elﬁkﬁch@h”g.sy”thet'C
resin naterla S ong as guch causSeés no particul ar

pr obl ens. i% ~~I'~ 1~ 7t%0 In the flr% i.nvention _of the present
applicatioﬁ?v?ﬁg @ BRFiBR ofPEENHRERSEi FPi A HRlERPSI Ofr 504489t oget her
with the formation of the lining |ayer; accordingly, the back-filling work
can be per BfnBEOBABBENPY Féﬁérg?§§§1€ﬂe§he L&ngEh2oPriReiPrai R§IrR&Fer, and
even if the lining | ayer has bent parts. (Second Invention) The second

i nventi on of the present appehtaphofiiretarésaid &ot mbhkadtcpbesiblient eri or
lining nethod, and is a nethod in which a tubular body, which is forned by
spirally wtoadcagsa tbatmolidad! yisuppl pégdeekonganédrst eivpnl mbeemenber t hat
has joint parts formed on both side edge parts, and engaging the joint

p?rtﬁ that capgelp €6NtREt cYbkB saebiehher, the kabulbR phagerkn thg interior
of the

secondly to facilitate the work of injecting the back-
filling material and thus improve the reliability of such
back-filling.

DISCLOSURE OF THE INVENTION

(First Invention)

The first invention of the present application
relates to a tubular culvert interior lining method,
wherein a tubular body, which is formed by spirally
winding a continuously supplied elongated strip-like
member that has joint parts formed on both side edge
parts, and engaging the joint parts that are in contact
with each other, is left in place in the interior of the
tubular culvert, and another tubular body is added by

means of a strip-like member that is newly supplied in

4



tubul ar culvert, and another tubular body is added by neans of a erLg-l'hf
menber that is newy supplied in front of the abovenentioned tub@lﬁﬂ“?Béy
that has al ready been formed, this nmethod being characterized in that [the
abovenenti oned tubul ar body] is folded radially inward in a recessed shape

at the joipt rts of the abovepentigned strip:-like r or_in_qther

b trary SRRt paft Sher ABnRoREElERent! Bt L erbnptl ChBa) PeRebaRRII 11 i ng
material is injected into these recessed parts, and the recessed parts are
t hen causeeed fermed, rblyial ngtbodvwardngt ehakacbergradl ishhpat. a6~ ~ P~
e; ~ ?003 In this nethod, the use of a machine or tool is recomended;
however, neaagktfiblkngsmavereat| idetnjFheedetnohd theempaom betiwhenpresent
application is disclosed in the first enbodinent. In the second invention

of the preskateapptiscat sonfatéhert uhal abobetlyht adhedesubughtl! ¥ote t he
interior walls of the tubular culvert in cases where the external

circunferegtyatnéengtdr 0brt bertoraedrt vhal ahphody E81568ktSOnt RAE this
| ength matches the inner circunferential |ength of the tubular culvert.

||
However, thgo pLesER! ohBYepLbENakSp0aY ELIRLEoR0o3HER g cont iguration; in

short, a space tor the injection o Ing material is provided
in recessed parfa tgat gre folded ra iﬁély inmarﬁ. Fuithegnnre. t he tubul ar
culvert may be FoTint*AonPETHEIPelf ahdlil BFEBF hHoPfEBIAGE SRAped: Showever
the present invention is preferabl ggglied to a tubular culvert which has

y . /
a closed cFoRSeRECEMdRh +RatCBRPRNES a°§ubleapbaripepbavehat will
configuration, and the present invention is especially suited to a round

cross sectbondespribednbedowi hendt tnplufke phabéachayhbes ehastic or
non-el astic; in cases where the strip-like material possesses elasticity,
the recovefgroétite oEcessetulpatas bsdactenptcsehpdlibiiedebpsustinghis
elasticity, while in cases where the strip-like material is non-elastic (i.
e., plastip)pesepatpbetueCyeaypdeadts/ or by a manual operation

performed by a worker. Furthermore, in regard to the

position at which the back-filling material is injected, a

position of engagement with the newly supplied strip-like

member that is as far in front of the already-formed

tubular body as possible is desirable; however, the

injection position is not necessarily limited to this

position, and may be a nearby position or the opposite

position.

The back-filling material used in the present

invention is concretely indicated in the embodiments

below; however, a bonding or non-bonding, expanding or

non-expanding cement material or non-cement material

(including synthetic resin materials) may be used as long

as such use causes no particular problems.

5



2 ~; ~1AY 2003 are used for the recovery of the recessed parts. The
back-filling material is the same as in the abovenentioned first ?qy@nmi?mm
of the present application. In the second invention of the presen Y
application, the injection of the back-filling nmaterial proceeds along with
the formation of the lining |ayer; accordingly, the back-filling work can
be perfornmed snbdtHES FegardiR¥enbiornef| ERgt REBFERheaPPALRGtEaer .
Furthernore, since the tubular body that is fornmed is caused to adhere as
tightly asthessibeetiontpd theebpok-fallingf maheriabubapceatsert, the
cross-sectional [oss caused by the lining layer is mnimzed; noreover,
since the bvagkthéetr | whgh maher fatmasionj eft edei binifigl degerecessed parts that
are oriented radially inward during the formation process of the tubul ar
body, the 48t6sliRgLef the bask-tilhing weteritah be bagkbihakhed, so that
the working efficiency is inproved. (Third Invention) The third invention

et hod, - ard Pe e Fat The Rl ah ST ubaTar ooty ani thire Tarnea BpY

spirally winding.a_ con{inuous el ongated strip:Li ke menber that has j oint
parts forn%%e%nggoF%es# l%%gggﬁgthgsaﬁﬁn nﬁagFﬁg the joint parts that are
in contact with each other, is left in place in the interior of the 8 2 C
lY; r~"i 26%%C?%§u¥%YeEE}9%}t, and anot her tubular body is added by neans
of a strip-like menber that is newy supplied in front of the

abovenent i oned T@%u$%@0%@dynVﬁatlﬁasO§IEgédprbééﬁtfépﬁééFathpé met hod bei ng
characterized in that a formng frane with an internal-circunference

regul ati ngrayatesm thas ahbolsrexpamdrhginhdrtont tantinggmdibptacemdnt in the
radial direction is used, at |east a clanping nmechani sm part which has an
inner faceigohlmstiand an wuienh facebndhlepolihat wak aApitheoahevernpnt i oned

strip-like nmenber fromthe inside and outside, and a freely rotating

contact rokberaibptweRaingts 68t YRLbUSYYT 868p0ieliN810ngated strip-
like member that has joint parts formed on both side edge
parts, and engaging the joint parts that are in contact
with each other, 1is left in place in the interior of the
tubular culvert, and another tubular body is added by
means of a strip-like member that is newly supplied in
front of the abovementioned tubular body that has already
been formed, this method being characterized in that [the
abovementioned tubular body] is folded radially inward in
a recessed shape at the joint parts of the abovementioned
strip-like member or in other arbitrary edge parts of the
abovementioned tubular body, the back-filling material is
injected into these recessed parts, and the recessed parts

are then caused to return radially outward [to the

original shape].



tubul ar cul vert, are disposed on the abovenentioned form ng franme, the
portion of the abovenentioned forning frame on which the contact roflery i7803
installed is recessed radially inward, the |ocation of the abovenentioned
install ed tubul ar body that corresponds to the contact roller is folded

radially inward_and the back-filling material is injected into the recessed
part, and the r&eekldy pafhods ERenugqueédatBarkinenoradrall ¥Soutward [to
its original shape]. In this nethod, [lining] is acconplished using a

machi ne t hagecosmegdéppedhnorveiean naneahakotkr canhetenselndgdlating type
formng frame. Here, the term"internal circunference regulation” refers to
a pi pe nmanuf act Thé ngecondli gnvahtboni afwhhehptbeenhnt appalicdiaort és of the
formed 9 ~ () PL ", ~ 2003 tubular body is regulated as a result of the

[formi ng faaseloseat agtthg EhestnenBedsdehace of the wound strip like
menber. The third invention of the present application is disclosed in the

first embodiment, {fe!DECLARr dnbBYERLLOBEOEnL NG BEERENLARRLLEbRON, the
I radi al n

forming frame is not [Tmted to a circular or Igufation.
Further, t cl appi ng_npechani sm.part bl e as,a bondi ng_mechani sm
bosi 11 oned GPEL nEEPBr Al BarrS BrRERES o F L BET P ko nERBer e BEe SF S PAORS! | m t ed
to this. In_the invention of the present applicatjon, the external
ci rcunf er e?fi BRe| Bt Bf CEhESFbr nBdSREBEI PeBEdy et RELEFBEL- sect i onal
shape of the tubular culvert that is used, the elasticity or non-elasticity
of the stréprriréerenbeal daadtheobathef fPrmag wubulpal bady ésnfétmto
those of the second invention of the present application. Furthernore, in
t he abovenent tbatdtoosflgonghhi natchhet hbe: i(ert hércomfacencokller is a feed
roller which is disposed so that this roller noves in |linkage with the
j oi ni ng netéagtspathe wubhlhbhecalisrde sHowacerof thhi preekher protruding
to the outernost point, and with this

invention is not limited to such a configuration; in

short, a space for the injection of the back-filling

material is provided in recessed parts that are folded

radially inward. Furthermore, the tubular culvert may be

round, non-round, rectangular or horseshoe~shaped;

however, the present invention is preferably applied to a

tubular culvert which has a closed cross section that

extends in a substantially convex configuration, and the

present invention is especially suited to a round cross

section. Furthermore, the strip-like member may be

elastic or non-elastic; in cases where the strip-like

material possesses elasticity, the recovery of the

recessed parts is accomplished by means of this

elasticity, while in cases where the strip-like material

is non-elastic (i. e., plastic), separate recovery means

7



10 l i:~1~~"f ?_003 roller applying a feeding driving force in the
direction in which the strip-like nenber is spirally wound; or (2) Ltlme\Y 2003
contact roller is a spacer roller which is disposed so that this ro

noves in linkage with the joining mechanismpart, wth the outside surface

of this roller protrudi to the outer t nd with this roller
rotating f?é%lvgeg g ngg?eFeFBVeﬁerQSnEF cESFSésea p?ﬁesmnrﬁhﬁg of the
third invention of the present application, the contact roller is always
mai nt ai nedP?@kcEht hERIwheReEheli hs BBesGRMEcaSofNt hbet abaramestiioaed. | n
the third invention of the present application, the injection of the
back-filli Agraht envaht ponceédsheal pngsanthaphéifetaani.on of the |ining

| ayer; accordingly, the back-filling work can be perforned snoothly

regardl ess of the tregtbcohdt havehoiog bdyehe puekbatrmapelishmnéenthe
tubul ar body that is fornmed is caused to adhere as tightly as possible to

the InterleﬁewehﬁécetoﬁthtehelBécﬁutyettngtmsteteéi eee&eeagl ah 89§ caused
by the lining layer is mninized; noreover, since the back-f Ilng mat eri al

| S !”JeCteg%tﬂt9hé°%9§ﬂa£§8ﬁ58?dtﬁérE%BEPQt1§g§y°r'EEESQdEﬁghg"¥ Lnvar d

during the tormation process o e tu e I'njec the

back-fillin e is facilitated 0 t he in Lelency IS
i mpr oved. ?% Ea% iitgg worbosang ?tﬁ%FﬁSF §m8°F§§¥IFe§F 9&83858 of a
formng framne, _the fornatlon of the tubular body is nade nore efficient.
(Fourth | nbR@t }8Rythnets bort AiPaDeniryRTof FHET PESERE afpPFeathén rel ates
to a tubular culvert interior lining nmethod, and is a nethod in which a

t ubul ar botybuhir chody tbaheésbﬁOS@EﬁaiBycaﬂﬁéﬂngOaadbﬁFEnaeu§ﬂyh§uyplied
el ongated strip |ike nenber that has joint parts forned on both side edge
as possible to the interior walls of the tubular culvert,
the cross-sectional loss caused by the lining layer is
minimized; moreover, since the back-filling material is
injected into folded recessed parts that are oriented
radially inward during the formation process of the
tubular body, the injection of the back~filling material
is facilitated, so that the working efficiency is
improved.
{Third Invention)
The third invention of the present application
relates to a circular culvert interior lining method, and
is a method in which a tubular body, which is formed by
spirally winding a continuously elongated strip-like
member that has joint parts formed on both side edge

parts, and engaging the joint parts that are in contact

with each other, is left in place in the interior of the

8



parts, and engaging the joint parts that are in contact with each other, is
left in place in the interior of the tubular culvert, and another tubular
body is added by means of a strip-like menber that is newy suppl 268 MAY 2003
front of the abovenentioned tubul ar body that has already been fornmed, [the
apparatus used.in this nethod], co i Sing; cl psed type formng frane
which is dEVPYLArsGULKEETL hRE féngharnghBTP§ PQ¥|9Sbéﬁ&§Hrbey means of
a link mechani smconprising_a series of connected link bodies; a plurality
of gui de rBPRBEsORhRCATALR™ ARt BEMRPSURA2ENE SahEYeNe FUPEAd@ % dmi ng frame
so that these guide rollers are free to rotate, and which contact the

i nsi de sur facetobft hbel rhpomgmphpaonkdt tibuflermbddyy thpitr Alalsy adiredidyy a
strip-like menber; 12 2 ~~~r~,~Y 2. Q3 a joining nechani sm part which

i s attachepgetn fbemsbpvehnest nenaddf bedhggchaaaetreandedhiioh tha@rsiasts of an
outer face roller and inner face roller that are disposed in the joint area

bet ween the,ahoygmephihangdral baady tbehARd ki -BURG PR 2R gR@WY nguPP! | ed
strip-like nmenber, and that clanmp and join the strip-like nenber; a freely

tati oh . . 4
rechant om paFLonabieinskEoktt ehBafERRs e, BohP e R Y BT EEREE AR 01 e
and contacts %Fe wal,l iurtace of the tubular c Ivert;bg@% a.back-filling

material ineEtFohtuBd WAL ERtFS di§pEEEH  aftel SRS & &Rt %ned j oi ni ng
mechani smpart in the direction of advance adjacent to the outer face
roller of PRENEABGTBNBAFFoNBEC oPASNE N2EREAI $AFFarCl1Skd 2RMi éR RESS&t | east
a discharge port for the back-filling material located to the inside of the
abovenent | 6a6d saléerf tbatr ellpap; thei sbavensathensd chaiictlékiezed in that
t he abovenentioned formng frane is caused to rotate, the Iink bodies of
t he aboveneambenefirpmi hhaginedHanasm pattidee phdced fireed yf abded isgate vi a
the abovementioned contact roller that is caused to contact the wall
surface of cbheatububaleguk¥akt coathBsn@npi palis sheraed by sperally

tubular culvert, are disposed on the abovementioned

forming frame, the portion of the abovementioned forming

frame on which the contact roller is installed is recessed

radially inward, the location of the abovementioned

installed tubular body that corresponds to the contact

roller is folded radially inward and the back-filling

material is injected into the recessed part, and the

recessed part is then caused to return radially outward

[to its original shape].

In this method, [lining] is accomplished using a
machine that is equipped with an internal circumference
regulating type forming frame. Here, the term “internal

circumference regulation” refers to a pipe manufacturing

configuration in which the internal diameter of the formed

9



wi nding the strip-1like nmenber around the abovenentioned form ng franme, and
the back-filling material is injected 13 2 Uf~~y,~ ~ O).~ 2 @nititiez003
abovenenti oned injection tube in synchronization with the formation of the
abovenentioned |ining pipe. The fourth invention of the present application

is.disclosed ih the first enbodinment. In this jnvention, _an elastic body is
used as th%ud@ﬂ'af’bn?‘?i% h%nlb%‘?‘.lfﬁﬁ‘ilh%‘? n?)r%‘?s‘tlwér%ﬁa\:%e nbIPER{RFcti ons on

t he shape of the outside surface of this strip-Iike menber; however, in
cases wherkranel ecentea¢lebng se ginvide swriars ofitshdewaurflagbripPr is
desirable that a configuration in which the outer face roller of the

j oi ni ng nechiemirssmiparr t s has hook parts that fit into the recessed grooves

of the abovenentioned strip-1like nmenber be enployed. O herw se, the

external circunfies eftiiad 1evgitioh dhechorpedsénbubppl bodyiohhes
cross-sectional shape of the tubular culvert that is used, and the back

filling miygsdplsed! in comd of M40 dhsoPIryhPUSl y described second and third
inventions of the present application. Furthernore, in the abovenentioned

t ti , 1 | 1 i i : T [
construction | e fOLLAN RS gppidrat Lhetmicl il e conter ol or o

be a feed roller ichis ST vés 1n [inkage
with the |j chapi sm part h the outside, surface of thi Il er

i ni ne W T
or ot 1 udi ng- 1 THEVGIE of WURE oI et HHELGFEnTY R SO BFYLPT aPhI 91 H3Oh*F eedi ng
driving force in the direction in which the strip-1ljke nmenber is spirally
wound. 14 COBf¥QURALIEN o0oBuYBleHhet Ry nELRIPERY | BRCAR)IBR BAZHaRAY rol | er
whi ch is disposed so that this roller noves in |linkage with the joining
mechani sm¢etele vi g 2 thendingimeckanisterotithpredodt ekhgroetnting to the
outernost point, and with this roller rotating freely. (3) A
circunferemdrtad dngd sidristhekdé mectban; sbuthishnat| bisitdé foee
alteration of the circunferenti al
this.
In the invention of the present application, the
external circumferential length of the formed tubular
body, the cross-sectional shape of the tubular culvert
that is used, the elasticity or non-elasticity of the
strip-like member, and the back-filling material all
conform to those of the second invention of the present
application.
Furthermore, in the abovementioned configuration,
whether:
(1) the contact roller is a feed roller which is
disposed so that this roller moves in linkage with the

joining mechanism part, with the outside surface of this

roller protruding to the outermost point, and with this
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| ength of the abovenentioned formng frane may be installed on the,for }ng
frame. In the working of the fourth invention of the present appliédfﬂﬁh,-mm
the contact roller is always maintained in contact with the inside surface
of the tubular culvert. In the fourth invention of the present application,

the injection of the back-filli mat erial proceeds along with the
formation BPLt%E ?PB%%@“?a?ef?eagESrﬁFh&F?? fRECBak- FPPI PAGSHEEAR can be
performed snoothly regardless of the length of the lining |ayer.
Furt her nor&} whhek the stblpatibedperhar is fpinedlivswenndedoro adhere as
tightly as possible to the interior walls of the tubular culvert, the
cross-sectional (2psstbausedtbytt helleni hg bhagpaces mbhilarzedichoisover,
since the back-filling material is injected into fol ded recessed parts that

are orient@dspagdéal by tnyar dhdyr kpylthemboepaihonipkageswieh the tubul ar
body, quick working is possible. 15 2 (~ hihY 2()0~ Furthernore, as a

result of $benise RéchaflthPohike MREATLAL bRLiRASSESFEBCChESthGL!Y. the

formng frame confornms to the elastic shape o e strip-like nmenber in

ar eas Pthe£oif89d§P§tL88fﬁ OQomﬁﬁéeo§E8r§8$§?§E159"Sﬁd'%i9h598§§d1 S0 that
there is an Tnmediaté recovery fromthée folding deformation caused by the
cont act r0||ﬁL; accgrdlnglg, t?e.desired lining |ayer can be automatically
formed. FuFPherfof @ 2HhBOpAERSLYiIing material enters the recessed grooves
in the strip-like nenber, so that the lining pipe is reinforced, and so
that the |ipidgiplperadferesregealnBheicfghtly to the inside surface of the
tubular culvert. (Fifth Invention) The fifth invention of the present
application rel &atesheowarkibgl af thevehirdnisreocibhnpfigthet hodseand is a
met hod in which a tubul ar body, which is forned by spirally winding a
cont i nuoushypsiupptied, ethagabadastrrpllekeipeabeayshabhihaainedesaed grooves
formed in the direction of length in its outside surface and joint parts
formed on behbastdeiedoenpaihsidanduefgadi B8 the k@bllar culvert.
In the third invention of the present application,

the injection of the back-filling material proceeds along

with the formation of the lining layer; accordingly, the

back-filling work can be performed smoothly regardless of

the length of the lining layer. Furthermore, since the

tubular body that is formed is caused to adhere as tightly

as possible to the interior walls of the tubular culvert,

the cross-sectional loss caused by the lining layer is

minimized; moreover, since the back-filling material is

injected into folded recessed parts that are oriented

radially inward during the formation process of the

tubular body, the injection of the back-filling material

is facilitated, so that the working efficiency is

improved.
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parts that are in contact wwth each other, is left in place in the interior
of the tubular culvert, and another tubul ar body is added by neang D 2003
strip-like menber that is newly supplied in front of the abovenenti oned
tubul ar 16 ?. U hl~Y 2Q03 body that has al ready been forned, [the
apparatus used in this nethod] conprising:. a closed type formng frane
which is devi slsENeHaR e hi 35 fRrRFPgLErakethe veeePl Beh@BBLBIby nmeans of
a link mechani smconprising a series of connected |link bodies, and in which
t he i nwar difameli nghoffotratbspeet i Vel tulkgles bedyristwmadeampraral ity of
guide rollers which are nounted around the abovenentioned formng frane so
that thesesfificleeniol |l ers are free to rotate, and which contact the inside
surface of the lining pipe that is forned by spirally winding a strip-1ike
menber; a jobiiY MEEdRPiSH) part which is attached to the abovenentioned
formng frame, and which consists of an outer face roller and inner face
roller that ar S i | O4 N ntioned

al ready fornedgpg%iﬁgéﬁg%eP%%%§%£§?y6£3%§€iQgéégﬁﬁpgﬁﬁkggﬁgg er, and that
clamp and jojn the strip-like nmenber, wherein the.aboveneptigned quter face
rol | er hasi%%%%e%a}?satﬁ%yut?ﬁ ?ﬁg%?FEdl?%?ﬁl?ﬁef?%%%%s@ﬁgé?§0v3§80f t he
abovenentioned strip-1ike nenber; a freely rotatjing contact raoller which is
di sposed i+° the"abovdneht Yiohed F of WPhbe elfdhi stibaRt 15 ah8rRR8sBY out si de
surface protrudes to the outernost point and contacts the wall surface of

the tubul afPttallytwinging7a continuously supBliefagkonrgptedgshuaieri al
injection tube which is disposed after the abovenenti oned joi ni ng nmechani sm
part in theiki reetbeon ofatdvasceoanf apentst borhedoonepothceidel dgeof the
abovenenti oned joi ni ng nechani sm part, and which has at | east a discharge
port for therbackahd!éngi@ging the joint parts that are in contact
with each other, is left in place in the interior of the
tubular culvert, and another tubular body is added by
means of a strip-like member that is newly supplied in
front of the abovementioned tubular body that has already
been formed, [the apparatus used in this method]
comprising:
a closed type forming frame which is devised so that
this forming frame is freely bendable by means of a link
mechanism comprising a series of connected link bodies;
a plurality of guide rollers which are mounted around
the abovementioned forming frame so that these guide
rollers are free to rotate, and which contact the inside

surface of the lining pipe that is formed by spirally

winding a strip-like member;
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material |located to the inside of the abovenmentioned outer face roller;

t his nethod being characterized in that the restriction of inward{ffondi2ifd
of the Iink bodies of the formng frame to which the abovenenti oned j oi ni ng
mechani smpart is attached is rel eased, the abovenentioned formng frane is
caused to rotate, the |ink bodies of the apovepentjoned |oi ni ng mechani sm
part are pIacedai1P%ﬁﬂ?gw%ﬁ?ﬂ%n¥?Wmﬁﬁth%E%c@ih?tﬁ%t%%B9énEﬂthﬁed cont act
roller that is caused to contact the wall surface of the tubular culvert, a
| i ni ng pi prooeementeendy Epimbng yfyameli nignd hehiehi gonsket aepbednar ound t he
abovenentioned formng frame, and a back-filling material is injected from
t he abovenmnteonéalé nfeklevrandbenner sfacér ool kati ohatv ahet desposadt | on of
t he abovenentioned |ining pipe, The fifth invention of the present
invention i theclebetl ared heetwesh efidoghoesmentlohde &ltéhdyavention of
the present invention, the strip-like nmenber has recessed grooves in its

out si de Sufd A&y fﬁ%&ﬁﬁl§&§@té§db@@w1§fs@§§ﬂi@§ LPESpSike-hikBed8 1w

r' 4'd3 nmenber. OQtherw se, the external circunferential |length of the

f or med tqu%@ﬁﬂgggycké$§|%é%s S gc{ﬁgng{r§§g95k fmég§e£ubular cul vert that

is used, an ac mat erial, all conformto the previously
descri bed second, thiLg and fourth inventio pr esent agglication.
t

f th
Furthernmore, tHe ot r?EﬁT%ﬁgaﬁﬂnE??Euﬁ?gf%gtV%ngehﬁt 13RPRSE et

mechani sm of the formng frame also conformto the fourth invention. In the
wor ki ng of théi abovrment dened hiotoh acterbrndsmi B2AF na§R9ndnAt&i ned in
contact with the inside surface of the tubular culvert. In this invention,
t he inj ectownsbde tsier hback-protindesnterithé puberwdst apohgtwhRd t he
formation of the lining |ayer; accordingly, the back-filling work can be
perfornmed somoidity tlegawal essunfatdeof enige htobulhe tuhvragthayend
Furthernore, since the tubular body that is formed is caused to adhere as
tightly as possiblwate-theliNgehdOErial injection tube which is

disposed after the abovementioned joining mechanism part

in the direction of advance adjacent to the outer face

roller of the abovementioned joining mechanism part, and

which has at least a discharge port for the back-filling

material located to the inside of the abovementioned outer

face roller;

this method being characterized in that the

abovementioned forming frame is caused to rotate, the link

bodies of the abovementioned joining mechanism part are

placed in a folded state via the abovementioned contact

roller that is caused to contact the wall surface of the

tubular culvert, a lining pipe is formed by spirally

winding the strip-like member around the abovementioned

forming frame, and the back-filling material is injected
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wal I's of the tubular culvert, the cross-sectional |oss caused by t@quhniQ%
| ayer is mnimzed; noreover, since the back-filling material is inje Fidgell3
into fol ded recessed parts that are oriented radially inward during the
formati on process of the tubular body, quick working is possible.
Furthernore, as a result of the use of a strip-like material ,that possesses
el astici t yETPRet R rapeigeneahtoned injection tube 1posypehFerigatiobne

el astic shape of the strif-like menber in areas other than the |ocation
wher e t he wbh athe rbpreatiendpEpbledabeventntiohedelining Papedi at e

recovery fromthe fol ding deformati on caused by the contact roller;
accordingly, thehedesoueth!invagtiayestcahebprastntabppaliestionmed.
Furthernore, the back-filling material enters the recessed grooves in the

strip-1ikegresbssedsontbré thesti Bhpedphestis reinforced, and so that the
| i ni ng pi pe adheres even nore tightly to the inside surface of the tubular

cul vert. Since povegeefohelngiof the Longtng £rapesLsupoashbl enanl y at the

| ocation where the joining nechanismpart Is disposed, a secure tubul ar

bod be_formed, (Sixth Invention) The sixih.i | he. t
app! | cat i o FBrar ee (B Fhbul St EOPVBPESt nEbr ar S BnbRo aRpaFAERE Sand i s

used mainly in the working of the t hod gf the _fourth invenilgn. Thi s
appar at us % Bh¢i MRARC apbal B uRUF A MR EHE 52 EEbAf aFPbBdFETWRTEAKES formed by

spirally winding a continuously supplied el ongated strip-Iike nenber that
has joi nt PRPlPerf oredevArboth GagescWgerpaihsreandcergagragdt he j oi nt
parts that are in contact with each other, is left in place in the interior
of the tubmteevesl verthiandubnbddesutfbatar ibolly desaddedebyhataas of a 20
2 N ~~~~.~ ~oa~ strip-like nenber that is newy supplied in front of the
configuration in which the outer face roller of the
joining mechanism parts has hook parts that fit into the
recessed grooves of the abovementioned strip-like member
be employed. Otherwise, the external circumferential
length of the formed tubular body, the cross-sectional
shape of the tubular culvert that is used, and the back-
filling material, all conform to the previously described
second and third inventions of the present application.
Furthermore, in the abovementioned construction, the
following are optional items:
(1) The contact roller may be a feed roller which is
disposed so that this roller moves in linkage with the
joining mechanism part, with the outside surface of this
roller protruding to the outermost point, and with this

roller applying a feeding driving force in the direction

in which the strip-like member is spirally wound.
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abovenenti oned tubul ar body that has already been formed, this ap?a{g%ysﬂm3
conprising: a closed type formng frane which is devised so that IS"
forming frame is freely bendabl e by nmeans of a |ink nmechani smconprising a
series of connected link bodies; a plurality of guide rollers which are
nmount ed ar ound L?e abovenenti oned orning frame so that these guide rollers
are free to rotafe, 2R GAREACEORPatErtHAYi REi BeSBAFEACECHFCENENEFRI ng pi pe
that is formed by spirallg winding a strip-like nmenber; a joining mechanism
part whi chi$sdaspasdddseothat hbaverehlesnvavesr alnginkage, wakh whech
consists of an outer face roller and inner face roller that are disposed in
t he joi nt 3owEaibhetmeehathemapavenenitbntdeabneailgef snmEdcki nifnghpspe and
new y supplied strip-like nmenber, and that clanp and join the strip-Ilike
menber; a f6ERéY podatudgngobbather ohtermuwbt choiint (i spaswdthnthhe

abovenenti oned joi ni ng nechani sm part, and whose outside surface protrudes

to the outgsPst PoLatiAgdregpigcts the wall surface of the tubular
culvert; and a back-filling material injection tube which is disposed after

ad; acont 1o the sutch ThegRErrancEf PREhatR AlTaPthetl MBcREng et an s

part, and 21,  z r~~a, v _~po~ which has at | east a,discggr e pott for the
Dack. 111 i A5t Flt aF G Har B85 0% RETF PoPReoD EhReChbEVBABRERGIBY out er
face roller. This invention is disclosed in the first enbodinment. In the
abovenent i bPRAtRoPSt Fhet pBAverprttonedwf Agnane spemenarYi Pens: (1) The
contact roller nmay be a feed roller which is disposed so that this roller
moves in |inkbgbledtont hlee 6ornhaanBrdmAi sm part, with the outside surface
of this roller protruding to the outernost point, and with this roller
applying a feedimgtliei vongifigroé thet feudthethirentionwhEchhehpresenp-1i ke
menber is spirally wound. (2) The contact roller may be a spacer roller
which is disposest son) hahet Bbstaet!| 61 0BYessi Blkvhpkageinthhnthein

contact with the inside surface of the tubular culvert.

In the fourth invention of the present application,

the injection of the back-filling material proceeds along

with the formation of the lining layer; accordingly, the

back~-filling work can be performed smoothly regardless of

the length of the lining layer. Furthermore, since the

tubular body that is formed is caused to adhere as tightly

as possible to the interior walls of the tubular culvert,

the cross-sectional loss caused by the lining layer is

minimized; moreover, since the back-filling material is

injected into folded recessed parts that are oriented

radially inward during the formation process of the

tubular body, quick working is possible.
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j oi ning mechani smpart, with the outside surface of this roller onBqu}Q%DB
to the outernost point, and with this roller rotating freely. (3) “A !
circunferential |ength adjustment nechani smwhich allows the free
alteration of the circunferential |ength of the abovenenti oned form ng

franme may be installed on the formng_ frane. (Seventh |Invention) The
sevent h i nvent i BATBREERETBr 380 ABpPLEaPfoRlrelatesft 8 gtrdBalakecul vert
interior |ining apparatus, 22 2 0 rvt~~r ~no~ and is used mainly in the
wor ki ng ofmabherhdt hobabfpohecsseshelasbincion, Thesfappangt dgame a |ining
apparatus in which a tubular body, which is fornmed by spirally w nding a
conti nuoustynsoppsi ed ehengatedist shppki k€ thebetrtipal ikesmeapbessed grooves
formed in the direction of length in its outside surface and joint parts

fornmed on Hpthssbeleeedgranaths, 1988t eBgaghBget BRej BbALaRAr ke 11 BAL jare in
contact with each other, is left in place in the interior of the tubular

cul vert, a@ﬁsﬁ@@éaerséu?ﬁé?rt989¥ (3 QHdEHmQMiHEén§egBygggfSEBELEK% menber

that is new'y supplied ront of the abovenentione y that has
al ready be é I ar.at C |.sing; I ype formng frane
ot oY PeER1 AR Tt chbhay 208 cahREa ST khe thF?8§|§3§2ﬁ bl e by neans of
a link nechanis$1co ris&ng a seriei,ot coTnected Iigk bodi es, .and_in which
the i nwar d2FOPEFHEI6Y t hRer espeteflvel PRSI P¥CFeSEPi BRe@UtAMALEFAL LYY of
guide rollers which are nmounted around the abovenentioned formng frane so
that thesefgume@-rollers are free to rotate, and which contact the inside
surface of the lining pipe that is forned by spirally wnding a strip-Ilike
menber; a j oi ni Agrokeehmanrem phet babkekfiiliiatt meheditd theeaboverenti oned
form ng frame, and which consists of an 23

recessed grooves in the strip-like member, so that the

lining pipe is reinforced, and so that the lining pipe

adheres even more tightly to the inside surface of the

tubular culvert.

(Fifth Invention)

The fifth invention of the present application

relates to a tubular culvert interior lining method, and

is a method in which a tubular body, which is formed by

spirally winding a continuously supplied elongated strip-

like member that has recessed grooves formed in the

direction of length in its outside surface and joint parts

formed on both side edge parts, and engaging the joint

parts that are in contact with each other, is left in

place in the interior of the tubular culvert, and another

tubular body is added by means of a strip-like member that

is newly supplied in front of the abovementioned tubular
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? 0 ~~~a~r zao3 outer face roller and inner face roller that are di sposed
in the joint area between the abovenentioned already formed |iniad pil¥e2803d
new y supplied strip-1like nmenber, and that clanp and join the strip-Ilike
menber, wherein the abovenenti oned outer face roller has hook parts that

are inserted into the recessed grooves of the abovenentioned strip-Iike
nmember; a PPR¥| yRabt a2 nylEBRENCPeRRI FRFMGHT chthe BPBRBEEHS| HSEReln
abovenenti oned joi ni ng nechani sm part, and whose outside surface protrudes
to the outehhdsnepoddt eemprbaindgts the wall surface of the tubul ar
culvert; and a back-filling material injection tube which is disposed after
t he abovenenti oaedlpoedi hgpaecbanisg paainei whibk dir deviendokoadiance

adj acent to the outer face roller of the abovenentioned joining nmechani sm

part, and yhishrbaging feast asdisebay0BeRQEL1E0byt ReaRacksfkl Ling materi al
| ocated to the inside of the abovenentioned outer face roller; this nethod

bei ng_chargcteehzed Lopbhal; Lhear estiLct hencahnlBeand) Lakdhag gl the |ink

bodi es of orm ng ane t0 whic e abovenentroned jol ning Aechani sm
part is attached is.released. This_inyention s disclosed in.,the first
embodi ment 213450 AR B2 Enurgar ROt ing 88 hlia: FERRACESRE FUEEFoR® the
contact roller and the circunferential |ength adjustnment mechanismof the
forming frafetEbREefmto the sixth invention. (Eighth Invention) The eighth
invention of the present application relates to a tubular culvert interior
| i ni ng appar at ud, Phadalstghaf agvedezealiarehahicrh ake mbvpEREntrened sixth
i nvention and seventh invention, the outer face roller and/or inner face
rol |l er of the jbonemgnhechadi Sorpanyg &remeotat tbaal tiiedei gendby receiving a
driving force froman operating notor that is driven by the pressure of an
oper ati ng- poeBSUE eafé U ec atiol ApEstEPNagaUPhi 68 tuheavhi ehecofBuaRCAt €S
with the back-filling material injection tube is disposed in the axial
center of anrppesabEngnél Vifding pipe that is formed by spirally

winding a strip-like member;

a joining mechanism part which is attached to the

abovementioned forming frame, and which consists of an

outer face roller and inner face roller that are disposed

in the joint area between the abovementioned already-

formed lining pipe and newly supplied strip-like member,

and that clamp and join the strip-like member, wherein the

abovementioned outer face roller has hook parts that are

inserted into the recessed grooves of the abovementioned

strip-like member;

a freely rotating contact roller which is disposed in
the abovementioned joining mechanism part, and whose

outside surface protrudes to the outermost point and

contacts the wall surface of the tubular culvert; and
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rotary coupling in the operating-pressure fluid path that |eads tg &3§ .
abovenenti oned j oi ni ng nmechani smpart so that this injection coupki¥glAiumR803
can be freely inserted and renoved, and a back-filling material rotary
coupling is interposed between the abovenenti oned back-filling materi al
injection tube and the abovenmentioned injection coupling tube. The eighth

i nvention of the2ppecenfihbpnycaeieonial #nderbsied Fueenshirhsisenbodi ment .
In this invention, the operating-pressure fluid may be either a hydraulic
oi | or predstpoged after2Bhe fPovemrentyienedOIoiningi mechanigmepapti ng
device, the operating pressure fluid system (hydraulic systemor air
pressure systeng antetbeobask-idvadhog sajecent systre useeca €oaaxi al
structure; accordingly, the size of the rotary coupling device can be

reduced sordhpdrthe SRACEHELEHEREHHOE §HshahbahéORakBBmbEaredusad, and a
flow path cross section with a maxi num di aneter can be ensured by causing

the i nj ectyonogoupling fube:of hiechacks LLLENgoMALALI ALRYSLFLLG PasS

t hrough the axial center of the pressure urd rotary coupling part, so
that a large ampunt.of filling material, cap pe supplied. Furthernpre, since
the back.(TFFEREA heteratrdr bE o §o cEhp iR hat te cHRBLERF BoURas: PURFEhe
rotary coupling device by a sinple operation, a quick cleaning operation
can be perf3F®etCeH respect to the bonding back-filling naterial
following the conpletion of the lining work or during an interruption of
the work at an ihtermetdhedcbpbiat chasagtersued, isnbbah thai ng work can be
realized. (Ninth Invention) The ninth invention of the present application
rel ates torastoiatioroupl imgadévickdihatof sthisetlink bbéiesbokatheul vert
interior |lining apparatus of the abovenmentioned sixth invention and seventh
i nvention, fending chanactervgedhi théhabotrbrepti 8hcfiageinohber and/ or inner

face roller of the joining nmechanismpart are 26

mechanism part is attached is released, the abovementioned
forming frame is caused to rotate, the link bodies of the
abovementioned joining mechanism part are placed in an
inwardly folded state via the abovementioned contact
roller that is caused to contact the wall surface of the
tubular culvert, a lining pipe is formed by spirally
winding the strip-like member around the abovementioned
forming frame, and a back-filling material is injected
from the abovementioned injection tube in synchronization
with the formation of the abovementioned lining pipe.

The fifth invention of the present invention is
disclosed in the first embodiment.

In the fifth invention of the present invention, the

strip-like member has recessed grooves in its outside

surface, and an elastic body is used as this strip-like
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2 t~r.; ;'r a703 rotationally driven by receiving a driving force %np@uanq
operating notor that is driven by the pressure of an operating- pressur AT 2003
fluid, an injection coupling tube which communicates with the back-filling
material injection tube is disposed in the axial center of an operating

fluid rotary coupling in the operating-pressure fluid pat hat |eads to

the. aboverBaEbohad DURATHYSSechaR SHERERE oot RUPTERPSELre SETGR CBdR! | ng
tube can be freely inserted and renoved, and a back-filling material rotary
coupl i ng i%h¢nferpedetiubel atchodlie BhevereRerencaipaak- FhrPengfnkheri al

i njection tube and the abovenentioned injection coupling tube. The ninth

i nventi on ofibther pceseatt apphfcasi oneds dndctbsebdack-fhélfingst enbodi nent.

In this rotary coupling device, the operating pressure fluid system

(hydraul i cneystea pradlrcphessur eoSyséepreanduthe bBaskrfibkhi sBgcoateri al
system use a coaxial structure; accordingly, the size of the rotary

coupl ing deyifg §A8 BeureAUERUefPibAR oENERSPREEsEARYULEEY iEak1bASt al | ation
can be reduced, and a flow path cross section wth a nmaxi nrum di aneter can

h
b q ) t S ) ; ¢ T
mater al SoOVCREIRODO, PRe DLACLLPO-EONEY! Qo) UpPcRhebREaRIaL AEhGER
mount o mat er.i al can be

rotary couplin art, so that a Large E filli
cuppl 1 ed. S BIEREAL mehanSin ot nE MR P AT S ACETERE BAGR- FPITPAY MRt er i al
rotary cougling part can be renoved fromthe rotary coupling device by a
si npl e opeklei BAUrBNqLR¥RNEL@BNI ng operation can be perforned with respect
to the bonding back-filling material follow ng the conpletion of the |ining
work or during am theevpupingnodfthhe wovknaioan theerppdiaterpdilrt. (Tenth
I nvention) The tenth invention of the present application relates to stil
anot her tubsl alwsysveaintairedoinl conhhgctrewhol, thadinsidengtilrddcenohi ch a
tubul ar body, which is

the tubular culvert.

In this invention, the injection of the back-filling

material proceeds along with the formation of the lining

layer; accordingly, the back-filling work can be

performed smoothly regardless of the length of the lining

layer. Furthermore, since the tubular body that is formed

is caused to adhere as tightly as possible to the interior

walls of the tubular culvert, the cross-sectional loss

caused by the lining layer is minimized; moreover, since

the back-filling material is injected into folded recessed

parts that are oriented radially inward during the

formation process of the tubular body, quick working is

possible.

Furthermore, as a result of the use of a strip-like

material that possesses elasticity, the forming frame
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formed by spirally winding a continuously supplied elongated strip-Iike
menber that has joint parts formed on both side edge parts, and engaghpy 2003
the joint parts that are in contact with each other, is left in place in
the interior of the tubular culvert, and another tubular body is added by
means of a strip-like nmenber that is newy supplied in front of the
abovenenti?ﬁ%ﬁp¥%®u¢%rt%%d?l%ﬁ%%ch%%a%?r%ngh%e§Er¥Bfﬁéh? PRPeeHetRod bei ng
characterized in that an annular formng frame is used, a |ining apparatus
is used i PygaehodieT clkan atiee ahpragiaechaarentpar conhacthaglaarouser face
roller and an inner face roller that clanp and join the abovenenti oned
strip-likediepdesd f rom thet | tisede asdaR8immedDate~readbv@WP3foumstte, and a
plurality of guide rollers that are free to rotate and that contact the

insi de surfareimd Qutsimie: soiifosesed bhecsérepnthke perber; are installed
on the abovenentioned formng franme, and a feed nechanismpart is provided

which is att g t this: fegd; ppehani pa es,.| LE W th
t he aboveneﬁ??%%ed§$%?2?%% %aﬁe,&an mﬂ?c%ég%pl?%gnggfggggﬁét?ggggyto t he
abovenentiﬁngg éorning frame by contacting the wall surfaces of the tubular

culvert, t - Bbovenent i oned strip-like nmenber is fornmed into a tubul ar body

with a dianeter_that is smal]er thaF %hg internal dianmeter of the tubul ar
cul vert by the BAPUPRIMPEGul BRE R2GK T he LBSVBAERFIBheBFEF /i FBSframe, a

lining is continuously fornmed while expanding the diameter of the
abovenent i BRI $BUIEP OBy AINEh e aBisT hY~+ hke TeBReAEr BBdYheb BPProach the
i nside surface of the tubular culvert by causing [the spans of] the
abovenent i bhethgtpipe | ikereenberced, skidespethatveheolénthgophee during the
formati on process of this tubular body, and a back-filling material is
si mul t anecashyrésj €eéednd ié ot i filet Space bt weesidbesautacdeosuthace of the
tubul ar body and the inside surface of the tubular culvert during the
abovement i pagdh £x P3RBT &P Of $1ecdi aARien FHOM AgL8EKthe forming

frame is possible only at the location where the joining

mechanism part is disposed, a secure tubular body can be

formed.

(Sixth Invention)

The sixth invention of the present application

relates to a tubular culvert interior lining apparatus,

and is used mainly in the working of the method of the

fourth invention. This apparatus is a lining apparatus in

which a tubular body, which is formed by spirally winding

a continuously supplied elongated strip-like member that

has joint parts formed on both side edge parts, and

engaging the joint parts that are in contact with each

other, is left in place in the interior of the tubular

culvert, and another tubular body is added by means of a
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29 ~ h~~aY 2003 filling material injection tube that is attached ?QJWWW 2003
abovenentioned |ining apparatus. The tenth invention of the present™ =~ ~
application is disclosed in the second and third enbodi ments. This
invention is used for internal-circunference regulation and

external -circunference regulation, Here, the term"external -circunference
regul at i on®tFEPetike Jnembpethaki 4§ BoWtY gBYEPF 6Rdj AnwAFeRtt AE EREer nal

di aneter of the tubular body that is fornmed is regulated by contacting the
out si de sudbercenentioredtfipul akebodbehathhesi slneads. beant Apsmedvent i on,

t he back-filling material confornms to the first invention, and the
strip-1ikethmesbepparytbe eonbeiskthasti c or non-elastic. Furthernore, in
this invention, the expansion of the diameter of the tubular body is

acconpl i shed bya appbyéage ppshearmi agcerbpéWwerDchhes| ekt seaf sbhenstri p-1ike
menber. Factors that expand the dianeter include the braking force of the

|ining appayad ugohid Ugi et e £RLELDOLLRABYe bYCROahYi BY apeedof the

| i ni ng apparatus, the feedi ng speed o e strip- e nmenber, the feeding

f £ thi i p- L k he Like: th Lt £ th
expansi on BT R Rl Er B0 v PP R CBodgmAr St ot SR nBACBySs

appropriately controlljnpg these dianet expandi ng factors, 30 2 Q roY
2003 As one con?i%L?%Tibﬁyo?gt%%1§%o€% REP ol HchﬁéﬁsW8Hn5? t RECHREnet er,

the following are optional matters that may be apgro riately selected: (1)
The 1i ni ngtRppaarerenajoned chasedng of Ferat ecahllaadianée Byidhe feeding
force of the strip-like nmenber that acconpanies the formation of the
t ubul ar bodyllens ardérhkéagtdéorcbahay bedcwbsed tondettonhehissideati on and
advance of the lining apparatus. (2) The lining apparatus nay be driven so
that the surface of the lining pipe that is formed by spirally
winding a strip-like member;
a joining mechanism part which is attached to the
abovementioned forming frame, and which consists of an
outer face roller and inner face roller that are disposed
in the joint area between the abovementioned already-
formed lining pipe and newly supplied strip-like member,
and that clamp and join the strip-like member;
a freely rotating contact roller which is disposed in
the abovementioned joining mechanism part, and whose
outside surface protrudes to the outermost point and
contacts the wall surface of the tubular culvert; and
a back-filling material injection tube which 1is
disposed after the abovementioned joining mechanism part

in the direction of advance adjacent to the outer face

roller of the abovementioned joining mechanism part, and
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apparatus rotates and advances at a slower speed that the speed tha§

bal ances the rate at which the tubular body is formed. Furthernore,?tth8AY 2003
detection of the conditions of this expansion of the dianeter, and the
stabilization of these dianeter expansion conditions by controlling the

di ameter expanding factors on the basis of the detected val ue, are also

i ncl uded iMide GHresEntlediten i HFSCHaTInPEnt FOT nvedit Parkof 11 hENdr esent

application, the injection of the back-filling naterial proceeds along with
t he fornatnatrewfal Heodd gt ¢ aifed ; ingkds dbhgthe abhevepertionedngu®¥k can
be perfornmed snmoothly regardless of the length of the Ilining |ayer.

Furt her nor&scesingkldhe tubul ar body that is fornmed is caused to adhere as
tightly as possible to the interior walls of the tubular culvert, 31 z 0

f ~1i;Y Z03 thergy Hspnoeet i ohal s | @8scTass@di byt hderi + ot némbsd Bfehs.
m ni m zed. (Eleventh Invention) The el eventh invention of the present

application rel Q V, I i L ind ng et hody aRd is
characteri zed iﬁ{?ﬁﬁ ?%%ﬂ%%%%@%nﬁ%%%ﬁﬁﬁ n?r?},g met ho(()j o% tﬂ% tenth

i nvention, a%.f oregjn frame with internal-circunference regulation is used,
t he appar ARt U e%%]ui pped with an external circunference regul ating

frame body which is disposed on the outside of the abov ntioned formng
franme with a speblfiEe Epriast ]b%%%\%’éﬂn?%igee%g?%gl E‘Eff%ﬁrﬁ’}éjr%hcés

regul ating frame body and the formng frame, and which is arranged so that
this exterdie$Peied sl ckleriecthbyurallag nevse bodyintee’ YhtRiBRage with the
abovenenti oned formng frane, and is caused to surround the external

ci rcunf er enzinodg trhechami siy pape, thath i shewownds ddeusdr faee abbveheat i oned
formng frame, and the expansion of the dianeter of the tubular body is
regul at ed hyl 1de phovenenid onedtiext eibatmest cpoiet eneedreguhathng frane

body. The el eventh invention is disclosed in the second
roller applying a feeding driving force in the direction
in which the strip-like member is spirally wound.

(2) The contact roller may be a spacer roller which
is disposed so that this roller moves in linkage with the
joining mechanism part, with the outside surface of this
roller protruding to the outermost point, and with this
roller rotating freely.

(3) A circumferential length adjustment mechanism
which allows the free alteration of the circumferential
length of the abovementioned forming frame may be
installed on the forming frame.

(Seventh Invention)

The seventh invention of the present application

relates to a tubular culvert interior lining apparatus,
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enbodinent. 32 2 o r~Nr 003 In this invention, the back-filli ng A8 Lr 12803
strip like nenber and expansion of the dianeter of the tubular bddy conform
to the tenth invention described above. In the eleventh invention of the
present application, the injection of the back-filling material proceeds
along with the formation of the |lining |ayer; accordingly, the back-filling
work can HNPetd HiRY "It hl P reRr v eks %fofhEh?e%%Fﬁoéfo%hEhFining

| ayer. Furthernore, since the tubular body that is formed is caused to
adhere as fifgh |ineentpbeible to the interior walls of the tubular culvert,
the cross-sectional |oss caused by the lining layer is mnimzed.

Furt her northissappaestuhs D & heimtng omppdrates ekh ewlnachcar tubtidéaence

regul ating frame body, the diameter expandi ng operation of the lining pipe
can be pergedyedsisi@ot hd yfotrieel by hshivent y on)ndhegt aetdbhbihayesti;on of the
present application relates to a tubular culvert interior |ining apparatus

(1 ncl udi ngs%iilg]&rgg&n %@Xé@];{?ihlfké CHERSE BNERat Pk akbRgss¥gt em , and

is used mal t Ing o e nethod of the tenth invention. This
apparatus is a linking appara LN ich a tubul body i i s_formed by
spirally wndihg a ¢on ?nﬁ%u%#% %hﬁ%?l%%ne?%ngg?géhs gi%F¥?§§Qﬁ%§%er t hat
has joint parts forned, on both sid edgg arts, and en%ggin the joint
parts that>H¥eFh JoLBE NpAr§E oBpENEInPRchOWR t AT EBCAIBB BRI Fs I eft in
place in the interior of the tubular culvert, and another tubu]ar body is
added by rhseRIaGiRY ripe| I RENHeRDEEStBARti TRl yCUPPFFediFR £RBAL  of

t he abovenenti oned tubul ar body that has already been forned, this
appar at us dehew, charbeferizeplaeet hat thdeinppatarust hblkeahubnhakrar form ng
frame, a clanping nmechani smpart that has an outer face roller and an inner
face rol | etul¥ett cl @amg anodthetr nttibelar body is added by means of a

strip-like member that is newly supplied in front of the
abovementioned tubular body that has already been formed,
this apparatus comprising:

a closed type forming frame which is devised so that
this forming frame is freely bendable by means of a link
mechanism comprising a series of connected link bodies,
and in which the inward folding of the respective links is
restricted;

a plurality of guide rollers which are mounted around
the abovementioned forming frame so that these guide
rollers are free to rotate, and which contact the inside
surface of the lining pipe that is formed by spirally
winding a strip-like member;

a joining mechanism part which is attached to the

abovementioned forming frame, and which consists of an
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abovenentioned strip-like nmenber fromthe inside and outside, and a v an
plurality of guide rollers that are free to rotate and that cont ac? @ K& 2003
i nside surface or outside surface of the strip-like nmenber, are installed
on the abovenentioned formng frame, a feed mechanismpart is provided
which is attached so that this_feed nmechani smpart noves in _|inkage with

t he aboverRiHISNERFS ofh YRY faRtrel NRfe TRFR hr @bpeT eshat f 26 A§SPBFed to the
abovenenti oned formng frame by contacting the wall surfaces of the tubular
cul vert, aind Ehebgpkirit |d5ery batwedml the| deovemenubenéd ahseadlyed via the
abovenentioned form ng franme. The el eventh invention of the present

appl i cati oforimed i siiasedipe tded seoong aunsh 1 hed dsenboedl meatsemddt s
invention is used for internal-circunference regulation and

ext er nal - i€ WH L efiCng et afd 0. t B st 2i®- Mk kRSt whéseiAVEREI ON,

the back-filling material conforns to the first invention; furthernore, the
strip-like p{BOF SHALTeLLASIILIOF 00 RUGR!pLrc L ThALL eghLh
| nvent i on) e thirteenth invention of the present application relates to a

t
vent | on)" The tHi Ft eent i T resent " dppl IcatT o
egul ati ng ey Lt Tt e R RS ln Sk bL o on.

This apparatus is, a |lining apparatus in which a tubular body, which is
formed by SpiiRiadiK&mRIRRE 2 continuously supplied el ongated strip-like
menber that has recessed grooves fornmed in the direction of length inits
out si de surfaced afieRgly nopREirg feeneacon: obl¢r sileckdye ghgpesedndn
engaging the joint parts that are in contact with each other, is left in
pl ace in tttes iab@rereniofondd jeinidmy redhventsmaparanodhérwhaobel ar body is
added by neans of a strip-like nmenber that is newly supplied in front of

t he aboverandd oieds diadarp bodyuddat t hashal s easiymbeenpd ofitredndt hi s
appar atus being characterized in that the apparatus conprises at |east: a

;ﬁ;gleng f raame g £he @y 21 SPeeE Fd &8 G di e angb Wi £hcaBb ot @l NSz 88 annul ar

a back-filling material injection tube which is
disposed after the abovementioned joining mechanism part
in the direction of advance adjacent to the outer face
roller of the abovementioned joining mechanism part, and
which has at least a discharge port for the back-filling
material located to the inside of the abovementioned outer
face roller;

this method being characterized in that the
restriction of inward folding of the link bodies of the
forming frame to which the abovementioned joining

mechanism part is attached is released.

This invention is disclosed in the first embodiment.
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a plurality of guide rollers which are nounted around the abovenen&%ﬁnﬁg
formng frane so that these guide rollers are free to rotate, and cRAY 2003
contact the inside 35 r ~"~aY 2003 surface of the lining pipe that is
formed by spirally winding a strip-like nmenber; a joining nmechani sm part
which is attached to the abovenentioned form ng frane, and which consists

of an outer facE ridr¢ &b %Nﬁﬂ??ﬁ%9n$%c%o?%FF%?t%ﬂ%t Bhe 8P8pBSEd in the

joint area between the abovenentioned already forned |ining pipe and newy
suppl i ed steiler ided ndmberirowferent hal abovebkneddnetment enetharisnl | er

has hook parts that are inserted into the recessed grooves of the

abovenent i ehechet £fo1mindef ramdeson fo freetlo nelshasi sthpantenbich.i s attached

so that this feed nmechanismpart noves in |linkage with the abovenenti oned

form ng frameyhthi snd&edi sechani smpart having freely rotating rollers that
contact the wall surfaces of the t ubul ar culvert and this feed nechani sm

t t %@@N {gﬁ% f th
Fﬁgulgﬁlguﬁbgit y causing t %ﬁse%§;?$% ?QﬁFeggﬁ?gC%ggéggtothe aaH
surfaces of irtﬁtubular ulvert g teﬂ€ -C|r§unference regulatlng frame
body whi chF§ S pc2ed BHOMHET ottsY &t ot "t Rb Abovehth? i ORBATFOPT ng franme

with a specified gap left between this external circunference regul ating
frame body?Rhdls H'FER T L FFAMER %ﬁﬂtmh?cﬁh?sa%?V%%%%Hl%Be@hafx Ris
external -circunference regul ating frame body noves in |linkage with the 36

2 o r~~Y 200Enbevennd i pneen Hor i ventame, thndonseralded rolsarround the
external circunference of the lining pipe that is wound around the
abovenent i amdtborf ormaeny faesrerohhelr aoHacke f j dinhgy naéeéehani smnpeacti anet ube
which is attached via the abovenentioned formng frame. The thirteenth
i nvention ©ftd o EBEndr Bpdh il8Att®Peiving a driving force from an
operating motor that is driven by the pressure of an
operating-pressure fluid, an injection coupling tube which
communicates with the back-filling material injection tube
is disposed in the axial center of an operating fluid
rotary coupling in the operating-pressure fluid path that
leads to the abovementioned joining mechanism part so that
this injection coupling tube can be freely inserted and
removed, and a back-filling material rotary coupling is
interposed between the abovementioned back-filling
material injection tube and the abovementioned injection
coupling tube.
The eighth invention of the present application is
disclosed in the first embodiment.

In this invention, the operating-pressure fluid may

be either a hydraulic oil or pressurized air.
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is disclosed in the second enbodi nent. (Fourteenth Invention) The 4 . uay 2003
fourteenth invention of the present application relates to still agoQﬁéﬂ thad
tubul ar culvert interior lining nmethod, and is a method in which a tubular
body, which is forned by spirally wi nding a continuously supplied el ongated
strip-like nenber that has joint parts fornmed on both side edge parts, and
engagi ng the j oithttiphs tBotday RWlNgGoiewtse ni tre cardrathedT is left in
place in the interior of the tubular culvert, and another tubular body is
added by meaamsswfe af kitd psystkem nEmpadrathiat $gstewl gr sappl peessurér ont of

t he abovenenti oned tubul ar body that has already been forned, this nethod

bei ng charagdedm )z ethd eidasack$ O 1 gy fi@per w1 hs pot émt es@ah - cbaguat erence
regul ating systemthat allows expanding and contracting displacenent in the

radial di rgctionis; UsechoRdingBe! en&! 8Pé ngr necdapbsmparbuphiggd has an
inner face roller and an outer face roller that clanp the 37 o f~na~ Zoo3

aboverrenticpé\;aldc tLd gé kz[e%%(%aé@&r?gg ) %E@l%\g%g(g%??%%gi%%&?ﬁorand a freely

rotating contact roller conta 0 e tubul ar
culvert, are disposed on the aboyenentioned formng frane, the portions of
Che aboverits HALTO! G 17 RV G SRSt het Lob Bath rorrer SeCPHaRal ) eq
are recessed radially inward, and a lining pipe is formed by spirally

wi ndi ng a Yt @ 1l iEnirelang bt dcah L aboveredd | Bred E oERY nEhEr ane. The
fourteenth invention of the present application is disclosed in the fourth
enbodi nentinjectiir ¢avehinontubdeo £l tinpi packethbhizmmparertah al so be used
as a joining nechanismthat is disposed in the joint area of the strip-1like
menber; honwevesn tdegpresentougiveriié oamxisl noéntem ¢£dthe phéssutra this
invention, the external circunferential |ength of the tubular body that is
formed, theleidssosee)i onabl shapsast, toe thbul arlgphyeshothgtofs used, and

the elasticity or non-elasticity of the strip-Iike nmenber,
filling material can be supplied.

Furthermore, since the back-filling material rotary
coupling part can be removed from the rotary coupling
device by a simple operation, a quick cleaning operation
can be performed with respect to the bonding back-filling
material following the completion of the lining work or
during an interruption of the work at an intermediate
point. As a result, smooth lining work can be realized.
(Ninth Invention)

The ninth invention of the present application
relates to a rotary coupling device that is used in the
tubular culvert interior lining apparatus of the
abovementioned sixth invention and seventh invention, and

is characterized in that the outer face roller and/or

inner face roller of the joining mechanism part are
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conformto the previously described second invention. Furthernnre,zigfﬂﬁéimn
abovenenti oned construction, the following are optional itens: (1) The
contact roller may be a feed roller which is disposed so that this roller
noves in Iinkage with the joining nechanismpart, with the outside surface

of this 38 ~~nY~ ~00J roller protruding to the outernpst p0|nt and
with this ?Qﬂ@%&oQ&$ﬁ¥l %??e%ﬂlﬁ%g%%V%?%gaf%F%%lPﬂ £RBCHI FEERi BR i n which
the strip-like nenber is spirally wound. (2) The contact roller may be a
spacer roldrgrabinh netei sposedisodrhaentlpy sthel peesmpyesofnahi nkage with

t he joining nmechanismpart, with the outside surface of this roller

pr ot r udi ngop@rdthengub essdsie pplutd, asmd whfdcthos colpeingotabenghickrely. In
the working of this invention, the contact roller is always maintained in

cont act Wé&mﬁm(t@@ééiewﬁt&ﬁf@s@ Wickbei tubhyanacebvert inkBcthbs tamention,
t he tubul ar body that i's forned is caused to adhere as tightly as p055|ble

to the interiQfsy@d ﬁ§ the %yPgiaé fHLYeLE: 5 §088é9é99h¥nfiﬁ§dcross

sect i onal 0SS cause I Nl ng ayer Is mnimzed cases where the

ol asti ¢ SHARE BT TROSRETT poh Ko rener 1 0o e R ThPRr L ORE BRRRHER: Pon -

where the contact roller is dIS psed, so.that there is an i medi ate
recovery f%%ﬁ??hEOfBW%iﬁgoﬁ%@%?ﬁﬁ??%ﬂ &%ﬁ%%ﬂngG?ﬁ%néﬁﬂtBEFtrBPIEﬁat

accordingly, the desired lining |ayer can be autonatically forned.
Furt her noriehis ninfrecebee eburl How- enlhst fensbei precke hpabEEedsapdrate
recovery neans are used. (Fifteenth Invention) 39 2 ~fEnY 20D3 The
fifteenth remenedponand & heapkeSehiinapphatariah retatescoopsingl ianot her
tubul ar culvert interior lining nmethod, and is a nethod in which a tubular
body, whi cint&rposed between the abovementioned back-filling
material injection tube and the abovementioned injection
coupling tube.
The ninth invention of the present application is
disclosed in the first embodiment.
In this rotary coupling device, the operating-
pressure fluid system (hydraulic system or air pressure
system) and the back-filling material system use a coaxial
structure; accordingly, the size of the rotary coupling
device can be reduced so that the space required for
installation can be reduced, and a flow path cross section
with a maximum diameter can be ensured by causing the
injection coupling tube of the back-filling material
system to pass through the axial center of the pressure

fluid rotary coupling part, so that a large amount of

filling material can be supplied.
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formed by spirally w nding a continuously supplied el ongated strip2l( KgY 2003
menber that possesses elasticity and that has joint parts fornmed on both

si de edge parts, and engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular culvert, and anot her
tubul ar body is_added by nmeans of strip-like penber that is newy
supplied in frontroreEH %bo%h%%%t€%ﬁeﬁagﬁbﬁ}§}lB%dWaFﬁﬁ%aﬁa§°5PF¥ady been
formed, [the apparatus used in this nmethod] conprising: a closed type

form ng fr%%%P£h$%hP$§td@@ms%@ seneved fhe8 thenrapatryafeubpsingeel y
bendabl e by neans of a |link nmechani smconprising a series of connected |ink
bodi es; a duiadiby afsgupte opetatsomhi ghgaieknoliadeiingr opadathen
abovenentioned formng frame so that these guide rollers are free to
rotate, ancamibehpoepndagédthieth nséggestrtacenefvbh@ihfnbagkpepeltihgt is
formed by spirally winding a strip-like nenber; a joining mechani sm part
which is ati@achesh too1 ey ahoverentsnped: { oF nh RO fi& aiten ; A§d, Wb chyconsi st s
of an outer face rol?er and inner face roller that are disposed in the
joint areabejpeen, t g BPONSIEOLT oper 8l £6a0YaE0an 2rPoFAAY 208 Formed
lining pipe and®newly supplied strip-I1r1ke nen%er, and that ¢ anp and join
the strip-like nenber; and a freely rotating contact roller which is

di sposed i?°1he" abovenent i oned j oi ni ng mechani sm part, and whose outside
surface protrudes to the outernost point and contacts the wall surface of
the tubul afTeRt¥etveRrkiQnhet hod bei ng characterized in that the
abovenentioned formng frane is caused to rotate, the link bodies of the
abovenent i oned Thé ntegthethaentsheparf the prasedti appliochtiédnstate via the
abovenentioned contact roller that is caused to contact the wall surface of
t he tubul areratoerto anidlh dhothgr ptpeuisrfoubedrbyisperabkyliwnhdgng t he
strip-1ike nenber around the abovenentioned formng frame. The fifteenth

invention méthd@, piesens appbtieadi on weidhssl egedian bbayf owhtBhembodi nent.
In this invention, an elastic body is used as the

formed by spirally winding a continuously supplied
elongated strip-like member that has joint parts formed on
both side edge parts, and engaging the joint parts that
are in contact with each other, is left in place in the
interior of the tubular culvert, and another tubular body
is added by means of a strip-like member that is newly
supplied in front of the abovementioned tubular body that
has already been formed, this method being characterized
in that

an annular forming frame is used,

a lining apparatus is used in which at least a
clamping mechanism part that has an outer face roller and
an inner face roller that clamp and join the

abovementioned strip-like member from the inside and
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strip-like menber. CQtherwise, the external circunferential |engthZ0f fAe 73
tubul ar body that is fornmed and the cross-sectional shape of the tubular -
culvert that is used conformto the previously described second and
fourteenth inventions. Furthernore, in the abovenenti oned construction, the
following are optional itenms: 41 2 0r~vyY ~ 003 (1) The contact roller
may be a fREFIH I ndh YR opRedee netliers tort erraobeRei kOl i nkage
with the joining nmechanismpart, with the outside surface of this roller

pr ot r udi ngratmtehearolittdramstorpoiett , thading ide teusfacs |er appsydeg a feeding
driving force in the direction in which the strip-like nenber is spirally
wound. (2)sulhfac®ndficthe o il eirp+iedykdenemisqacedra olheta Wwhéed hoh stideé sposed so
that this roller noves in |linkage with the joining nmechanismpart, with the

out si de SRt 1disd red HeInPr Ot dmisl] Nend Oa t e QUASENDSI sROpAEL 88D Wi th
this roller rotating freely. (3) A circunferential |ength adjustnent

mechani SmAl il | NS TI @S alderad i om ol cife sieguptenantiql | ength of

t he abovertentioned formng frane my installed on the formng frame. In

t he workin f this invention, the .co ct,.roller | I intained in
cont act it & AT HE Butfds wfef N Gkt S Lo € "R B R ™ Mot on,
the tubular body that is forned is caused to adhere as tightly as possible

to the intfeia®i/ @1d IFCH IRPRIARSE &f LRFUERY  TRECRr P ngtS, the cross

sectional |oss caused by the lining layer is mnimzed. Furthernore, as a
resul t of abmverentforedtfopningef mnerbyl cemachrgetheswalbsticity, the
formng frane conforns to the elastic shape of the strip-like nenber in 42
2 C PLAY d03faremnsoDitier tidanldahechbeatton where the contact roller is
di sposed, so that there is an immedi ate recovery fromthe
the abovementioned strip-like member is formed into a
tubular body with a diameter that is smaller than the
internal diameter of the tubular culvert by the annular
regulation of the abovementioned forming frame,
a lining is continuously formed while expanding the
diameter of the abovementioned tubular body and causing
this tubular body to approach the inside surface of the
tubular culvert by causing [the spans of] the
abovementioned strip-like member to slide relative to each
other during the formation process of this tubular body,
and
a back-filling material is simultaneously injected
into the space between the outside surface of the tubular

body and the inside surface of the tubular culvert during

the abovementioned expansion of the diameter from a back-
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fol ding deformati on caused by the contact roller; accordingly, the desired
lining |ayer can be autonmatically fornmed. (Sixteenth |Invention) 7prﬁ 2003
si xteenth invention of the present application relates to still éno#%gr
tubul ar culvert interior lining nmethod, and is a nmethod in which a tubular
body, which is formed by spirally w nding a continuously supplied el ongated

strip-1ikefiehing mssest nfn B9 alstiori tYPe Haltahaks ratkeaskeed gkeotes fornmed in

the direction of length in its outside surface and joint parts formed on
bot h si de augeemartignethd engagiagpatetysint parts that are in contact with
each other, is left in place in the interior of the tubular culvert, and

anot her tubul arTh®dyertsh adgesh hyorresnstiod Broéenp-dpEeioepben 1hat is newy
supplied in front of the abovenentioned tubul ar body that has al ready been

formed, [tde;aRpaRtis Usehddoddi sndethod) SPiséRgs. a cl osed type
formng frame which is devised so that this formng franme is freely

bendabl e by ne . of. i C I i Sl 5 i nected |ink
bodi o5, _and | n W CHTHE T SR o 1T re ot rel Pl S e el Pl
restricted; 4 0 ~~~~Y ~ou3 a plurality of gquide rollers whjch are

mount e arRH AR S T § o T Ta0E SeTtFat SoResclEhP de 1ol | er s
are free tg rotate, and which contact the inside surface of the |ining pipe
that is fdrifed sgiFERIRA b Fef YL SR ¢D- FeKel Fehbrt ; Taf 68 nFRg2 nechani sm
part which is attached to the abovenenti oned form ng frame, and which

consi st s dfipermakiorg fewef twltatiamdin iweich athe rexternahadiametetrsposed in
the joint area between the abovenentioned already forned |ining pipe and
new y suppf ethesttuip:lakeooypbeiat ahsl foahed| bopragal 2 oed bpe strip-1ike
menber, wherein the abovenenti oned outer face roller has hook parts that

are insert@shidtoidde HecRpseigr Hovescodf ot henaboverent i poedesber p-| i ke

menber; and a freely rotating contact roller which is disposed in
that is wound.

In this invention, the back-filling material conforms
to the first invention, and the strip-like member may be
either elastic or non-elastic.

Furthermore, in this invention, the expansion of the
diameter of the tubular body is accomplished by applying a
shear force between the joints of the strip-like member.

Factors that expand the diameter include the braking
force of the lining apparatus (including the forming
frame), the driving speed of the lining apparatus, the
feeding speed of the strip-like member, the feeding force
of this strip-like member and the like; the conditions of
the expansion of the diameter of the tubular body are

determined by appropriately controlling these diameter

expanding factors.
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t he abovenenti oned j oi ni ng mechani sm part, and whose outside sugnfﬁe
protrudes to the outernost point and contacts the wall surface df W 2003
tubul ar culvert; this method being characterized in that the restriction of
inward folding of the link bodies of the forming frame to which the
abovenenti oned joining nechanismpart _is attached is rel eased, the
abovenentioned-A%NQﬁQKFQGQﬂﬁPW%F%%mS%% §Re r R AR HECRPAKSPRAR 2EOBF t he
abovenenti oned joi ni ng nechani smpart are placed in an inwardly fol ded
state via Qmet%cﬂ/mﬁémne@%omﬁwwmg ageroptionakapattersethahat is
caused to contact the wall surface of the tubular culvert, and a Iining

pi pe is faiapddyagps@tiytaindsabedtedstrip-1i ke menber around the
abovenentioned formng frame. The sixteenth invention of the present

application is disclased idddheappardtuehogi pEntaussdt be sbXa€ENAR
invention of the present application, the strip-like nenber has recessed

grooves i t,si i C 1 t

T oot ke bince S he K afig ARG A0 &8 Bold PR LEUoREnB0: BhEE |1
fornmed tubul ar boq¥ aq%lthg Cr 0SS- Sec i gnal ﬁga e o% %he tugular cul vert
that is usECTHRIOIH t 0 T he” prave orﬁs?él ScFPPet 5?3’ $30rfeent h and
fifteenth inventions. Furthernore, the contact roll|er and circunferenti al

| ength adjRAR P IREHRAMIMRE THESTHr iR T r et Bt 8o bRF P 281 he
fifteenth invention. In the working of this invention, the contact roller

i s al ways afvanee el the chinirg awRara®wesinsi de surface of the tubul ar
culvert. In this invention, the tubular body that is forned is caused to
adhere as tight(3) asTheoskimimeg tappdeatins enaproeadtsveh shethabutle cul vert;
accordingly, the cross sectional |oss caused by the lining layer is

m ni m zed. afpH t HQEHOF S a 0Ss dami@Saditanded her usesDbwar sepépd! tket maheri al

t hat possesses elasticity, the formng frame 45
speed that balances the rate at which the tubular body is
formed.

Furthermore, the detection of the conditions of this
expansion of the diameter, and the stabilization of these
diameter expansion conditions by controlling the diameter
expanding factors on the basis of the detected value, are
also included in the present invention.

In the tenth invention of the present application,
the injection of the back-filling material proceeds along
with the formation of the lining layer; accordingly, the
back-filling work can be performed smoothly regardless of
the length of the lining layer. Furthermore, since the

tubular body that is formed is caused to adhere as tightly

as possible to the interior walls of the tubular culvert,
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2 G~"";~l" ?_~03 confornms to the elastic shape of the strip-1like g%g‘g{ar in
areas other than the location where the contact roller is disposed, Ah2003
there is an i medi ate recovery fromthe fol ding deformation caused by the
contact roller; accordingly, the desired lining |layer can be automatically
formed . Furthernore, since inward folding of the formng frane is possible
only at trﬁhﬂ(ﬁ%ﬁﬁ%ﬂﬁ%ﬂﬁ#Qﬁ%4m9?%ﬁrﬁ?@ﬁﬁ%gﬁbhﬁ%%1b%ﬁ%ngs YYePosed, a secure
t ubul ar body can be fornmed. (Seventeenth Invention) The seventeenth

i nvent i on rofninkiezgek esent application relates to a tubular culvert interior

| i ni ng apparatus, and is used mainly in the working of the fifteenth

i nventi on. (Elewerapipalratarstiean) an apparatus used in] a nethod in which a

t ubul ar body, which is fornmed by spirally wi nding a continuously supplied

el ongat ed striprid kel dpsthed idddnpossessesnel gpsddsht Yagprithatiohas | oi nt
parts fornmed on both side edge parts, and engaging the joint parts that are

in contact,_ t i i y .l nterd of e tubul ar
cul vert, arn#%%oﬁeﬁ%r.' %u‘%&f%&é o%fgi‘?%f@ad%‘e%&%yéfrlm%g@l% Igé%}?(??b?%l%e menber

that is newy supplied in front of ithe abovenentioned tubular body that has
al ready beeh ‘f}ba?’%%t,eﬁjh‘—fesd aﬂba?%?hsl%o%$i%?%‘é‘?m%%tlor?egof?\”rlg-Y 2.003 a

closed type formng frane which is devised so that this formng frane is
freely berfRid B st 1R HK rehani sm conprising a series of
connected |ink bodies; a plurality of guide rollers which are nounted
around t he abowenEmiioredt famen with rbmeesealhairewetergnsee rollers are
free to rotate, and which contact the inside surface of the lining pipe
that is farepdldyispitalisgedd nding a strip-like nenber; a joining mechani sm
part which is attached to the abovenenti oned form ng frame, and which

consi sts of an nd efpgace-udlbesd and eéqupspéaceitol herekbainare di sposed in

the joint area between the abovenentioned already forned |ining pipe and

new y suppkigdistdidhdd keed®PeIng frame body which is disposed on
the outside of the abovementioned forming frame with a
specified gap left between this external-circumference
regulating frame body and the forming frame, and which 1is
arranged so that this external-circumference regulating
frame body moves in linkage with the abovementioned
forming frame, and is caused to surround the external
circumference of the lining pipe that is wound around the
abovementioned forming frame, and

the expansion of the diameter of the tubular body is

regulated by the abovementioned external circumference
regulating frame body.

The eleventh invention is disclosed in the second

embodiment.
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and that clanp and join the strip-like nenber; and a freely rotating MAY of
contact roller which is disposed in the abovenentioned joining machanignduu3
part, and whose outside surface protrudes to the outernost point and
contacts the wall surface of the tubular culvert. The seventeenth invention
of the present application is disclosed in the fourth enbodinent. In the
abovenent i oned EBnsRificiPBANtifR, f BReoRRrAY— At L1bPYi BARPLERensStELP-The
contact roller may be a feed roller which is disposed so that this roller
nmoves in |lhkageembeh an@ ¢ypanagonechabhendpameteni ofi the odubsilde surface
of this 47 2 t~ MivY 2003 roller protruding to the outernost point, and
wi th this bedyecorppryi g ehéeedholy dnirghbgofioteeckhbetieadorecti on in which
the strip-like nenber is spirally wound. (2) The contact roller may be a

spacer roller “@ﬁC@héSeﬁé§@@§§di§9ehbﬁéntsttﬁ@|%ﬁésgﬁﬁeﬁﬁbmihhﬂkéﬁ? with
t he joining nmechanismpart, wth the outside surface of this roller

protrudin t i a k LS..EQhl i eel y.
(3) A ciroanf crirerhroh ang: FRE Phck B 1D hRk ety BhoLBRaL RPRhbrT Y
alteration of the circunferential.length of._ the abovenentioned formng
Frane: my BECR neEs| FRATORSPReoF oFhF nhLPFAeLEVEF ghi BEHERCERELH | CHF The

ei ghteenth invention of the gresent apglication relates to a_tubul ar

cul vert int@rkofiHHragvapharatue® BRAIPEMEded™ARFALY FRIBRELRSFKPAG of the
met hod of the sixteenth invention. This apparatus is a |lining apparatus in
whi ch a t ublu$ akenadly, ohhtled {snipgnbayey. spFrathernprdi nginceobhhenuously
supplied elongated strip-like nenber possessing elasticity that has

recessed grobuksrfloodpdthatthe foreedi ba odubedgth adhets ent sidhtiyrface
and joint parts fornmed on both side edge parts, and engagi ng the joint

parts thataargosdispatest tmet hneaehootgrisi 651 eht tObphaeecunvehe,interior
of the tubular culvert, and another tubular body is added by neans of a 48
the cross-sectional loss caused by the lining layer is
minimized. Furthermore, as a result of the action of the
external-circumference regulating frame body, the diameter
expanding operation of the lining pipe can be performed
smoothly.
(Twelfth Invention)
The twelfth invention of the present application
relates to a tubular culvert interior lining apparatus
(including an internal and external-circumference
regulating system), and is used mainly in the working of
the method of the tenth invention. This apparatus is a
lining apparatus in which a tubular body, which is formed
by spirally winding a continuously supplied elongated

strip-like member that has joint parts formed on both side

edge parts, and engaging the joint parts that are in
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2 ~ ~"1~Y 2003 strip-like nmember that is newmy supplied in front qf the
abovenenti oned tubul ar body that has already been forned, the appgr%ﬁﬁ%YZWB
conprising: a closed type formng frame which is devised so that this
forming frame is freely bendabl e by nmeans of a |ink nmechani smconprising a
series of connected |link bodies, and in which the inward folding, of the
respect i veEIMTAGE Wit R idhen plartd it yiniPtREel R ot rer sntRF thr ar e
nmount ed around t he abovenentioned formng frame so that these guide rollers
are free tof ridiatteubakalr whiktegontard amethexridebelaf deedwfis haddedi ng pi pe
that is formed by spirally winding a strip-like nenber; a joining nmechani sm
part whi choy smedrnsachech tot 1 - hblow enemibe v gtk £ of i mew Iy asepp aneld whn ch
consists of an outer face roller and inner face roller that are disposed in

the joint gr&a het waed dheyahaversindd onesh b4 f eeslty f oraednds nangepiipe and
newy supplied strip-like nmenber, and that clanp and join the strip-Iike

menber, W}%ﬁ %H}t&‘%&b%’r‘?{@née%;%‘fgt@é‘tk?éjfﬁ?c@héﬁéé@érféédh? Kepagts that

are inserte nto e recess grooves o he abovenentioned strip-Ilike
menber; and a freeI% [ ot tigghcontact [0 whi ch i sed in the

| .
abovenenti oned ?Qﬁrlgﬁfﬁ% anl%%1%%r??n%.%§&£%§%}2% ?r%&éEONAY z0o03 outsi de

surface protrudes to the outernost point and contacts the |1 surface of
the tubul ar cul¥eF}aMRIRG BHPIRR TR BRY hotohar ARt 7R 224CFh tASE that the
restriction of inward folding of the |ink bodies of the forninghfrane to

whi ch t he BEbblhedRqd ot dil}of hi FRCAeEMBhE S nt palk t c1amat 2adheeipsthe| eased.
This invention is disclosed in the fourth enbodinent. In the abovenenti oned
const ruct i @mverentthormedtstolpelikadnehiecei feomf eheninaidéeagdh adj ust nent
mechani smof the formng frane conformto the sixth invention. (N neteenth
| nventi on)outside, and a plurality of guide rollers that are free to

rotate and that contact the inside surface or outside
surface of the strip-like member, are installed on the
abovementioned forming frame,

a feed mechanism part is provided which is attached
so that this feed mechanism part moves in linkage with the
abovementioned forming frame, and which applies a feeding
force to the abovementioned forming frame by contacting
the wall surfaces of the tubular culvert, and

a back-filling material injection tube is installed
via the abovementioned forming frame.

The eleventh invention of the present application is
disclosed in the second and third embodiments.

This invention is used for internal-circumference

regulation and external-circumference regulation.

34



The nineteenth invention of the present application relates to stZI10 MAY 2003
anot her tubular culvert interior lining nmethod, and is a nethod in which a
t ubul ar body, which is forned by spirally wi nding a continuously supplied
el ongated strip-like nenber that has joint parts forned on both side edge
parts, and engagiq&é{he.joint.parts that are in contact wth each other, is
left in place ikt $ nievenrien, thee thdckatlithingrnataria hnePREPIMEbuUl ar
body is added by nmeans of a strip-like nmenber that is newly supplied in
front of tte Ebovienent i omesht idwi ar flodye thate hashal seady-beka fornmed, this
met hod bei ng characterized in that an annular formng frame is used, 50 ~
~ rear ~OQmeribéi Mdlg BPPeIEHes ¢Fastsed én nbheblastieast a cl anping
mechani sm part that has an outer face roller and an inner face roller that

clanp and (i {vtdeh@bovereintioned strip-1ike menber fromthe inside and
outside, and a plurality of guide rollers that are free to rotate and that

and 2 pl ! to rotate and !
notalled on | h SEBVEHERTT Chert TorRERD T+ andc BRG" o} ceRPRERRGADEm par t i <

i ded which i ttached th this, feed,. i t i
F{gxggg\m¥éi%?é§a%6v§ﬁ5 ?i%%dc€%Y%¥%31?ggﬁbgggﬂggaﬁglﬁséﬁﬁgfégSal?eeding

force to the abovenentioned formng frame by contacting the wall surfaces
of the tubliWiEh can vErteridhe @bbv eRRRAITRTRIPLLNReSHERDB! /| 3nfotfred into
a tubular body with a dianeter that is smaller than the internal dianeter
of the tubsed twultks tméyhodeohnplud agleegutiat iovetheorr nalfhgdr cunf er ence
regul ation, external circunference regul ation) of the abovenentioned
formng f apweEratus i é ng 1sntogtappoostysf onnmedishi betekpaadi bgdyhe

di anet er of the abovenentioned tubul ar body and causing this tubul ar body
to approacihide iHsfsensdrbpcepofal Ng wibaiag subygtinh¥usaysi ng [the spans

of ] the abovenentioned strip-like nenber to slide relative to each 51
supplied elongated strip-like member that has recessed
grooves formed in the direction of length in its outside
surface and joint parts formed on both side edge parts,
and engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body is added by means of a
strip-like member that is newly supplied in front of the
abovementioned tubular body that has already been formed,
this apparatus being characterized in that the apparatus
comprises at least:

a forming frame which has a specified width and which
maintains an annular shape;
a plurality of guide rollers which are mounted around

the abovementioned forming frame so that these guide

rollers are free to rotate, and which contact the inside
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2 ~M ~"~" ? 003 other during the formation process of this tubyl ar body,
and the feed-in speed of the strip-like member is controlled on tHeUH44Y <003
of the angle of the expansion in the dianmeter of the tubular body, while

t he abovenentioned |ining apparatus is caused to propel itself at a
constant rotating and advanci ng speed. The nineteenth invention of the
present apifEss off il REPIRe tHR 5 ekdntP e rely aFRE ¥R 111

enbodi ments. This invention is used for internal-circunference regul ation
and ext er ndlndiing unfsrenrel regutenberny:. 1t is desirable that an

external -circunference regulating franme body be used in conbination in the
i nternal -circud eyeincend egadigdn s part hilsichventaotaciide ssértpel i ke menber
may be either elastic or non-elastic. In this invention, the expansion of

the di ametgioRfmdhier dreul @8 rody #5amReCosmd i wheeh byodppLys ngr aaghear force

between the joints of the strip-like nenber. The angle of the expansion in

t he di t t | : t i I
det(:aec!t gp? ?%t%%eﬂr}fene een% gljlﬁ%)e/lnrw%%d%g%hlggjblr%?e%?agg%fggg ?%ér)l,g&?he

tubul ar body that. is f d.i t o_,adh tight ible t
e it er O SR 11PTHC CHEA BIRITSRC Lo Ve 50 SORG BT HGT 9, - VA e boo. sect onal

| oss 52 2 Urlr~~~ 2~~3 caused by the lining layer is mnimzed.
Fur t her norf@rmghcel R g doRR 3N LY heRxbe?d i Dht b9~ 1 hke dremeeer are
detected, and the dianeter expansion operation is performed on the basis of
thi s det ecthmkaial udie sakdvenertl ehedredwieexbresi tondiras opeokan be
obt ai ned. (Twentieth Invention) The twentieth invention of the present
appl i cati grarted attest tare indent taed cihtverthe ntecessed i arogveppaf atlus, and is
used mainly in the working of the nethod of the nineteenth invention. This
appar at uUs disowerhd it 16h &P et 2 sl i ke Whérthe 8; t ubul ar body, which is forned by
a feed mechanism part which is attached so that this

feed mechanism part moves in linkage with the

abovementioned forming frame, this feed mechanism part

having freely rotating rollers that contact the wall

surfaces of the tubular culvert, and this feed mechanism

part maintaining the abovementioned forming frame in the

center of the tubular culvert by causing the

abovementioned rollers to contact the wall surfaces of the

tubular culvert;

an external-circumference regulating frame body which

is disposed on the outside of the abovementioned forming

frame with a specified gap left between this external-

circumference regulating frame body and the forming frame,

and which is arranged so that this external-circumference

regulating frame body moves in linkage with the
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spirally winding a continuously supplied elongated strip |ike nenfef) hat2003
has joint parts fornmed on both side edge parts, and engagi ng the joint
parts that are in contact with each other, is left in place in the interior
of the tubular culvert, and another tubular body is added by neans of a
strip-like menber that is newly supplied in front of the abovenentioned

t ubul ar boRBCYEENRERNSE r EQER)L B ehr #182 nedndt hf sCappafat asSperagnd
characterized in that an annular formng frame is used, at |east a clanping
mechani sm pag texterndbschinceonferefiaeecf other landnanpipaethéficésrol | er that
clanp and join the abovenentioned strip-like nenber fromthe inside and

out si de, ansurd phtsahd tyheof algoveenivlbeed foahiageftame; t oandt ate and t hat
contact the inside surface or outside 53 0 h'1~Y r?003 surface of the
strip-1ike menmbgrpa@kerinsiagl gdconisheiaporvensnt tapedwhoeni ng frane, a
feed nmechanismpart is provided which is attached so that this feed

mechani sm ] in Nl a ti formng frane, and
whi ch app|$€££%ﬁ%%:§?%gt %r%ggf%m%%gl%%%%eﬁgﬁﬁ?gﬁegggﬁghing frame by
contacting the | I, surfaces of the tubular,_culvert nd ans, are provi ded
Lhat control tHETT oot T FOEpeRd BTt heobebehBRt PoREEL FPRLFF RES REnber i n
order to obtain a specified dianeter expansi on angle of the tubul ar body,
this contrb? BEFAELIRLoHDI FRAHCHEI AP RGCEHBSTFt vi ng of the abovenmenti oned
feed nmechanismpart to cause rotation [of the |ining apparatus] at a

const ant speedrtecnth sIRy@netokhan the feed-in speed of the abovenenti oned
strip like nenber that is determ ned by the abovenenti oned cl anpi ng

mechani sm part.THhefoueheérth invention of the present application is

di sclosed in the second, third and fifth enbodinents. This invention is
used for inseited-€drsubferenceheeguhlabi on andvextetnabribrclirhengnce
regulation. In this invention, the strip-like nenber may be either elastic

or non-el agtigod) Nahdei s VeNhéehbai Nephion of ttbe1RressaYy, apRikgatison, the
i ning apparatus is caused to rotate at a

formed by spirally winding a continuously supplied
elongated strip-like member that has joint parts formed on
both side edge parts, and engaging the joint parts that
are in contact with each other, is left in place in the
interior of the tubular culvert, and another tubular body
is added by means of a strip-like member that is newly
supplied in front of the abovementioned tubular body that
has already been formed, this method being characterized
in that

a forming frame with an internal-circumference
regulating system that allows expanding and contracting
displacement in the radial direction is used,

at least a clamping mechanism part which has an inner

face roller and an outer face roller that clamp the
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constant speed by the driving of the feed mechanismpart; 54 ~ %)NhY 2003
accordingly, no excessive stress acts on the feed-in force of thg MAY 2003
strip-like nmenber, so that stabilized di ameter expansion conditions can be
obt ai ned. BRI EF DESCRI PTI ON OF THE DRAW NGS (First Enbodinent) Fig. 1 is a

| ongi tudi nal sectiopal view which illustrates the overall construction of
one enbodi #eATERINE @A pRt BtP el YerreTReEr FBPM FREngN8HPEr 8Rds of the
present invention; Fig. 2 is a front view of this lining apparatus with a
portion onduteide Fignd3aitrecpurrobitingeconbaatr pbahevi ehatin the
direction of the arrow 3 shown in Fig. 4) of the formng frane that
constitutescratpatrs oficethelli suinfaappafaths; tkbglad cslaepayt bakly sectional
side view (in the direction of the arrow 4 shown in Fig. 3) of the formng

frame ; FigisSossd ol g aabybésdnshonsdt herinnmgr erbgkgi ng preventive
mechani smof the formng frane; Fig. 6 is a side view of the attachnent

art of the form -« FLg. i j i he . di i of the
p ,@Eég%éfg?g%? b8 - tHe! 8b v@héHthﬁéa(EBﬁgbgg Eremt! BR

arrom<7 shown in Fi'g. 6) the attachnent part of the formng frame ; 55
circunter firan PaforonbipBoPabh EntdnRFLaraRy BHACHEESARRN ai i ng
npchanisn}disposed_pn thg fgrning frame; Fig. 9 is a sectional view along
line 9-9 i FPEYLLE: 1¥3rdn0?Rd a sectional view along line 10-10 in Fig. 8
Fig. 11 is an enlarged sectional view of the spacing maintaining mechani sm
Fig. 12 is a sextlbnbng\pPEReaidnforngd ky-spiralfygwinding a strip-
like member around the abovementioned forming frame.
The fourteenth invention of the present application
is disclosed in the fourth embodiment.
In this invention, the clamping mechanism part can
also be used as a joining mechanism that is disposed in
the joint area of the strip-like member; however, the
present invention is not limited to this.
In this invention, the external circumferential
length of the tubular body that is formed, the cross-
sectional shape of the tubular culvert that is used, and
the elasticity or non-elasticity of the strip-like member,
conform to the previously described second invention.
Furthermore, in the abovementioned construction, the
following are optional items:
(1) The contact roller may be a feed roller which is

disposed so that this roller moves in linkage with the

joining mechanism part, with the outside surface of this
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11; Fig. 13 is an operating diagram of the spacing maintaining necganisnl
Fig. 14 is a front view of the joining nmechanismpart; Fig. 15 is &0 MAY 2003
| ongi tudi nal sectional view of the joining mechanismpart; Fig. 16 is a
structural diagramof the joining rollers of the joining nmechani smpart;

Fig. 17 is a partially sectional partial side vieM/iIIustrating,the
const ruct i B BT tECF HERFYT chRpt hagodesTRest FPgintg aBdawphht FALBY
sectional partial side view which illustrates the construction of another

rotary coupblher dawpleingba fediny-~drivin@OfoFcg. in9the diveetion the
direction of the arrow 19 shown in Fig. 18, Fig. 20 is a side view which

i | I ustrat esn tigi €ONSth¢ ust £ - Di ké heeiaek- 151 sphga By ewbahdl nj ecti on
mechani smpart; Fig. 21 is a diagramof one exanple of the back filling

mat eri al supp!yfﬁﬁvi% EbBrad? 151 8efiagyaneof apatber rgxampl gnoknt he back
filling material supply device; Fig. 23 1S a schematic di agram which

il Iy el C whi ci
wor ke Fro o YT e BN Rl CRELERE RS MADI BRBD AR SRR i g

25 is di how _outline of the Iini licati t ubul
cul vert w IPCATR e L rbeasEEervory br goU2s e SSBFAGRAPAAPLA Shows

the conditions of the |ining pipe around the joining mechanjism part; and
Fig. 27 israltPagrertshdinagtanbitepube¥PPik BPLRRe RRAi VigtBpphieati on work

(tubul ar culvert with a rectangul ar cross section). (Second Enbodi nment)
roller rotating freely.

In the working of this invention, the contact roller
is always maintained in contact with the inside surface of
the tubular culvert.

In this invention, the tubular body that is formed is
caused to adhere as tightly as possible to the interior
walls of the tubular culvert; accordingly, the cross-
sectional loss caused by the lining layer is minimized.

In cases where the strip-like member possesses
elasticity, the forming frame conforms to the elastic
shape of the strip-like member in areas other than the
location where the contact roller is disposed, so that
there is an immediate recovery from the folding
deformation caused by the contact roller; accordingly,
the desired lining layer can be automatically formed.
Furthermore, in the case of a non-elastic strip-like
member, separate recovery means are used.

(Fifteenth Invention)
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Fig. 28 is a partially longitudinal-sectional partial side view 2 A 03
illustrating anot her enbodi nent of the tubul ar 57 zaM”r zoo3 cu{Jé p
interior lining nethod and |ining apparatus of the present invention; Fig.
29 is a front view of the fornmng frame of the tubular culvert interior

| i ni ng apparatus Flg 30 is a side, view of the sane (in the direction of
the arrow 30 i nti¢ g 1§§?en??glngﬁnFéo%nognFE?gEHeF?BEtaPPé&FBFlPHe j oi ni ng
mechani sm part ; Flg 32 is an internal structural diagram (sectional view
al ong IinereﬁaGQSihoF$@ilB1§n@th$hetPbﬂh@ngCﬁéﬁﬁahiéﬁtpﬁi@; Figing3 is a
structural side view of the driven feed mechanismpart; Fig. 34 is a
struct ur almétlosd, varay {sesthetiabdviewhiongal taeuddr3dodn, FwgicB3)sof the
driven feed nechanismpart; Fig. 35 is a side view which shows the

construct i piriéd tihe %Qkailj{ﬂw{lﬂdﬂﬁ@eél@bntﬂh@@hb@? pegpankgm part; Fig. 36
is a partially sectional partial side view which illustrates the

CO”Str“Ct'%?oH% atdg £9£ 1f989&éﬂge?afﬁatFstséZsé§ %lQE%@cYE?“%ﬁH” the

di rection e arrow one aspect o

ext er nal C|rcu erence fr b ~Y_20 Fig. 38

o frontthr bt o orat GOrkES | e Rn B0V, SEge; dog pa&%f ofigne s poct
of the external circunference requl frane bod .39 is a partially
sectional PARIEPISTRHR IPENF oP2tFhe EBﬁEt?é?nFﬂgc?B¥P@F WiLg. eaghis a

di agram whi ch shows one exanpl e of the connecting nechanism Fig. 41 is a
di agr am showWien, ahs obef¥nénopleame innthg interior of the tubular

culvert, and another tubular body is added by means of a
strip-like member that is newly supplied in front of the
abovementioned tubular body that has already been formed,
[the apparatus used in this method] comprising:

a closed type forming frame which is devised so that
this forming frame is freely bendable by means of a link
mechanism comprising a series of connected link bodies;

a plurality of guide rollers which are mounted around
the abovementioned forming frame so that these guide
rollers are free to rotate, and which contact the inside
surface of the lining pipe that is formed by spirally
winding a strip-like member;

a joining mechanism part which is attached to the
abovementioned forming frame, and which consists of an
outer face roller and inner face roller that are disposed

in the jolnt area between the abovementioned already-
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application work performed using this lining apparatus; Fig. 42 is &A() MAY 2003
detailed view of the feed nechanismpart; Fig. 43 is a diagram which shows"
anot her aspect of the rod body in the feed nechanismpart; and Fig. 44 is a
di agram whi ch shows still another aspect of the feed mechanismpart. (Third
Enbodi ment) Fig. 45 is a |ongitudinal sectional view which illustrates

still anot¥e¥medrbbinheatPbpe t #ed t udvl ¥r SeRPYeRE FREEPT bikFi BERGSHet hod and
lining apparatus of the present invention;, Fig. 46 is a front view (in the
directi on aidtheatarcbamdband Fogn 9he @tripfsikénmagbapparands; Fig. 47 is

a partially sectional front view of the formng frame of this |ining

apparatus; and $9re&l¥ totating2003t&te. r481e8 ahstHeivi @ivspbBetingn
direction of the arrow 48 in Fig. 47) of the sane. (Fourth Enbodi nent) Fig.

49 is a 'Ot'E‘tSJété@é@@x{le%%h&@aﬁoi’hfﬁi‘@%e&ﬂ&n%ﬁfﬁlal:tCOQﬁBfHﬁ&b@“ of still
anot her enbodi nent of the tubular culvert interior flnlng apparatus of the

bresent i NygnLi 90 o{ StLLp-bEke. Mogber) Fhg. ng{?emé)sgspnlﬁgcghana' vi ew

whi ch shows™ one aspec rlp |ke me use e present
i nvention; £ éh% secﬁlonal e %hé Eﬁsho _joining
ol at1 onoP PR TATET neReptRb] SREERPS ofFEY) FReSabodbTverE: 51(5) is a
sectional view which shows anot her aspect of the strlg Ilke menber used in
the present inviehisorethed PeyngsahebicterazedcifohBftvERB® whi ch shows the
joining relationship [of the spans] of this strip-like menber. (Explanation
of Synbol sabevememul anedufoeming Rfrémnai hg papeeds500, r6R8test thp- Like
menber, 504: recessed grooves, 600: hydraulic pressure piping, 610: air
pi pi ng. (Pbssie&nbddtnensbaneménutdhedEnpodhimgt heb6Banism part are

placed in a folded state via the abovementioned contact

roller that is caused to contact the wall surface of the

tubular culvert, and a lining pipe is formed by spirally

winding the strip-like member around the abovementioned

forming frame.

The fifteenth invention of the present application is
disclosed in the fourth embodiment.
In this invention, an elastic body is used as the

strip-like member. Otherwise, the external

circumferential length of the tubular body that is formed

and the cross-sectional shape of the tubular culvert that

is used conform to the previously described second and

fourteenth inventions.

Furthermore, in the abovementioned construction, the

following are optional items:
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~tJ ~~,~Y 003 S, S4: lining apparatus (with internal-circunferenceqg may 2003
regul ating systen), 1: formng frame, 2: circunferential |ength adjustnent
mechani sm 3: spaci ng nai ntai ni ng mechani sm 4: guide rollers, 5: inner

face roller, 6: outer face roller, 7: joining nmechanismpart, 8:

backfilling material injection mechanismpart, 9, 9, 9C. rotary coupling
device, 9A: rothty CERMIFPRERHEF t TRLLAT FBRY OBRr at FRAGIpFessaFevhLahdisoB:
rotary coupling part used for filling material, 10: link body, 73: feed

roller, 83ispypzedion thapl thys prpbles4movesaty tbupbgagwih: thack-filling
material injection tube, 96: injection part. (Second Enbodi nent) S1, S2:

l'i ni ng apppsatiisg (meéthanhserpatc) reduhetkaceutefjdbatungasygsbenrhiz0l:
formng frame, 202: guide rollers, 203: inner face roller, 204: outer face

roller, 208511&F NhAG PREIRGT 6 PRE L ouBmodf7poiged &RHI REERn 2A8s
back-filling material injection nmechanismpart, 209: external-circunference

regul atin L L Thir i andcFiLfth, i - Sb:
lining apgg§%?%€ %ﬁ?%%léikgrﬁ%%agﬁgcﬁﬁgg%gﬁc£g¥%%ufg??ﬁg ggg%éﬁ§$“401:
formng frame, 402: guide rollers, 403:. inner_face.roller, 404: outer face
rollers, 4ﬁ%:w?%$%iaﬁen%%ﬁ%%TLh¥%a??m?%§d?3uFPirﬁg}%rwﬂ%@?; 406: main feed
mechani sm part, 406a. driving rin ihydraulic not or 432), _406b: drjven
ring, 407: 61 (2)0 W?;C’?@nt&%sﬂg% YEnf¥ele nRcRRAFSH patteraphich
back-filling material injection nmechani smpart. BEST MODE FOR CARRYI NG OQUT
THE | NVENT O S irSsTe gEVBODF IMENTE I gsroll e arvagas 28ni Linkagat eibhetbabodi ment
of the lining apparatus that is used to performthe tubular cul vert

i nterior |jeoimongetdodantsmhheapt esenthi brenviosidSpecifacal by, tkigs. 1 and
2 show the overall construction of the lining apparatus S, and Figs. 3

t hrough 22rshpae tiheo€eonsimdict b otise Obut BeEmb €8ppEihy e pAAtGioh thHis
apparatus. Furthernore, Figs. 50 and 51 each show one aspect of the

strip-liker@?pggrroigtiﬁgsgrgégyres, P indicates a tubular culvert that has
a circular cross section, and indicates a lining pipe. Furthernore, the

fron part and repr Rati Olnthe.apparatysqere,destonaledutihlin ggpect Lo

the direction of advance (I ndi cated € apparatus S.
Strip-like Menber, 500 20 (See Figs. b0 and_5 Fig. 50_shows.one exanple
of "the strTBLTT hLRENb T naFoF s hoREE RO hEE | THE b hRPRGACSHEL AL pr ooeont
enbodi nent; The main body of the strip-like nmenber 500 has the formof a

flat sheet:$R¥Hh naf eFiel 2P Yemantigeadt AP ERARE sTraMe aBRY 0PI at e nunber of
protruding ribs (seven in the exanple shown in the figures) 502 are forned

vertical | ylstallegi Ry Poo3fanaieonframeusly in a | ongitudi nal direction on
the outside surface of the strip-like nmenber 500. Flanges 502a are forned
on the tip end porthensookindgeoprobisdingent bsn502he Gconrest 5041 dbergr oove
spaces are forned between the protruding ribs 502. The inside surface 506
is formed is always maintained in contact with the inside surface of
the tubular culvert.
In this invention, the tubular body that is formed is
caused to adhere as tightly as possible to the interior
walls of the tubular culvert; accordingly, the cross-
sectional loss caused by the lining layer is minimized.
Furthermore, as a result of the use of a strip-like

material that possesses elasticity, the forming frame

conforms to the elastic shape of the strip-like member in
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as a substantially flat surface. Joint parts 500A and 500B t hat o;?nlﬁg\aﬂﬁs
engage with each other inside and outside are forned on both side &f’ ﬁe
strip-like menber 500. Specifically, in the joint part 500A on the front
edge side, the base portion of the protruding rib 502A on the front end
portion of the strip-Ilike nmenber 500 is expanded in dianmeter, and a
recessed (FERAR BT sthan nre vEPEa bhoM yWhe ben Ehe GPueast rablehside
surface; furthernore, a protruding part 512 is connected to this protruding
rib 502A. dispdeeqoisw Paat HOOB: obstde imaededge s¢deyenypfotmutdhag part
514 is caused to protrude fromthe protruding rib 502B on the rear end
portion offdleirsd rd@fdihe: ienbesusdd, bantha povtacei ngliéb; 516 which
engages with the recessed groove 510 of the abovenentioned front-end-side

] oI nt partaé@@¥ﬁiﬁbi§¥r%%%!&bé&ﬂ@ﬂtlf@in%&lé&éﬂecgﬁﬁﬁetQ@t@ﬁQtPQQELQH of

t he abovenentioned protrudi ng part 514. en the joint parts are joined,
the front §§§§ ortion and rear edge portion of the adjacent [spans of the]
strip-like menber 500 are over |l apped, and the rear 63 | F~ i edge-side
joint part,500B is jojned tp the front-edge-side joint part 500A as a
resul t of E$h§§?ﬁ9ﬁA;¢ﬁY?PT%9%b subj ected to the clanping action of the
outer face roller and inner face roller of the joining roller part
(described | at ef)e SEXEeRRCR HENVRREFCRI 7 FP® BUSSERL| ABRELEACEARO the
recessed groove 510, and so that the end portion of the protruding part 512
is insertetelatestthe $htlHeandthére tulmbersoebvefrtt hetproerudingngi b 502B.
In this case, the main engagenent is acconplished by the recessed groove
510 and prodthush ngarid bi $16, natidod S contah ya ebglagearnbodg, aghbdapl i shed by
the protruding part 512 and protruding rib 502B; in sonme cases, therefore,
the secondgsym&dgsgeseitalBy Pen@Mhdt £deofrtii hl6uIDY EsUpPLLBE Present

enbodi nent, the joining characteristics are enhanced by interposing a

sealing mal£Lih M+ &d8st Pighei RE e@er{%eﬁoﬁé%ésQfﬁéé’;\’s@ﬂaéﬁ'ﬁc%g?tEHQ%“HaQ?‘r_tS
512 and 514. It the engagenent acconplished by the insertion of the joint

parts 500A§§%§%§%§“§%§oégéf%&%ﬁ@é’in the direction of length in its

outside surface and joint parts formed on both side edge
parts, and engaging the joint parts that are in contact
with each other, is left in place in the interior of the
tubular culvert, and another tubular body is added by
means of a strip-like member that is newly supplied in
front of the abovementioned tubular body that has already
been formed, [the apparatus used in this method]
comprising:

a closed type forming frame which is devised so that
this forming frame is freely bendable by means of a link
mechanism comprising a series of connected link bodies,
and in which the inward folding of the respective links is

restricted;
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this sealing material 518 may be omtted. The strip-like nmenber ig q{&
froma synthetic resin material; in particular, a polyvinyl chlorlde g$03
resin which all ows continuous formation by extrusion nolding is espeC|aIIy
desirabl e fromthe standpoint of noldability. However, the strip-Ilike

menber may also be formed froma netal material. 64 ~ O MAY 2003 Fig. 51

i |l ustrates anct Hehunmbdst of Fhdstroblerkevhvgberre mounied saFewndi ke
menber 520, an appropriate nunber of trapezoidal protruding ribs 522 are

for ned verttha:adhq;vémrera:iamﬁd niotrsi o i anueli sval tloh tr echéom guidde out side
surface of the strip-like nmenber 520, and valley parts 524 are forned

bet ween t hesiel g Htatuli Med IS AAZatdhead obiish Ngorit HSt SPe anflsvad | ey parts
524 have an equal pitch in the direction of width. The strip-Ilike nmenber

can be madg,fiid anddd ghtyd wgg ggbltp@ytﬁgg M N0 SRRE QP Z%aéﬁlpgiiyw parts

inside the protruding ribs 522, "The inside surface 5 forned as a

substanti al.l flat surfac oi I's 520A and 520B that overlap and
engage w th %d herg?)belt kée Inpn%r?kg&[ ‘and outsi de are fornmed on both sides

of the strlpllke rrerrber 52 SpeC|f|caII the protruding rip of the
outside joint FartoBYeR iCFHRHER FIH t )%ﬁ)%u%%dtﬂ% %P%t rudi ng

ribs 522, and a rounded recessed groove 530 IS vertlcall formed in the

i nsi de suraf%‘éef‘%ﬂnttllfﬁ%e%uﬁ%lir@élq FRAMGardnd 2oni ch (Fe et #bF eOf a@Pr ot r udi ng
part 532 is formed so that this protruding part 532 is slightly | onger than
t he wi dt h oftetheface eyl iy tand2indghefdeamgtdl b r ttleaprare udi sigopadt 534 of
the inside joint part 520B is set so that this length is slightly |onger

t han the wirdtdthefjdie: Va&éaeyoémﬁé@uaﬂﬂe sl emeotinstesd ps bt eadyng rib 536
whi ch engages 65 2 (t r'?~"1Y C003 with the rounded recessed groove 530

of the ab%’&c‘?ﬁﬁ'ﬁr}?ﬂq@%?@%ﬂ@id@w rdup@lied Ssveipi cakd ymémpard in the
end portion of the protruding part 534 urthernore, a cut-in recessed

groove 538 {5 Medicalhy {08 npshid ntﬂé"esflo%—llke member, wherein the

abovementioned outer face roller has hook parts that are
inserted into the recessed grooves of the abovementioned
strip-like member; and

a freely rotating contact roller which is disposed in
the abovementioned joining mechanism part, and whose
outside surface protrudes to the outermost point and
contacts the wall surface of the tubular culvert;

this method being characterized in that the
restriction of inward folding of the link bodies of the
forming frame to which the abovementioned joining
mechanism part is attached is released, the abovementioned
forming frame is caused to rotate, the link bodies of the
abovementioned joining mechanism part are placed in an

inwardly folded state via the abovementioned contact
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portion of the protruding rib 522. Wen the joint parts are joinéﬁ? %ﬁé 2003
inside joint part 520B is pressed into the outside joint part 520A by the
outer face roller and inner face roller of the joining roller part, so that
the rounded protruding rib 536 is inserted into the rounded recessed groove
530, and the end portion of the grotruding Eart 532 is inserted into the
cut-in receRLERI gFRvel 53B2usPdsteatePhgct hehporat L parEsacs BE FBPned.
Lining Apparatus S (See Figs. 1 through 22) The construction of the |ining
appar at us Silofilahecpleseht @nthodi hbningi Pirpeideseringddbyi sRirefévence to
Figs. 1 through 22. As is shown in Figs. 1 and 2, this lining apparatus S
conpri ses whwedind| ohé ngt niap Al phe t sembet oapbngdf thaeahowembnanoardul ar shape
that is freely bendable by nmeans of a |link nechanismthat is constructed
froma pl urgtmingofrdh&k bodi es having a specified width, a circunferenti al
| engt h adj ust mrent nmechanism 2 which is interposed in this formng franme 1,
a spaci ng nai nt&j Qi i Leh kSyAs i i Lon W th
this circunferéﬁ%?a?gﬁgggﬁgﬂafgtg E@%ﬁSOFeEg?hﬁgé%gggngﬁﬁgggéﬁg%PsEFZ, a
plurality of ide.rollers whjch are di sppsed on the respective shaft
parts of t%%sgf%ieﬂeﬁ%aﬁP%n?%?rtﬁee?g?ﬁ%ﬂﬁggrane |, a joining nmechani sm
part 7 which is_attached to the formng frapne 1, and which conprises an

i nner face rol | 8¢ %h%nﬂlﬁﬁe%%FErl?gﬁﬁthPIEF BNeaR¥e8eBhck-filling material
i njection nechanismpart 8 which is disposed adjacent to the joining
mechani sm a@Ptigat Font hehepfbripheikpaBemgerahAfararAg§SAEcARAPEAB3 ARy be
omtted, and in sone cases, the circunferential |ength adjustnent nechani sm
2 may al soibe onisted. sThéapeesand anbedastnt bedal s6 vhedaesethied by an
operating pressure fluid (hydraulic) systemwhich acts as a driving source
for the jostig-Dekbanesbepartofheantlsa, r ohar gxeeuphing device 9 which is
installed in coomon with the back-filling material system of the

back-filliagrggheetahtinl ecbhgpnmeehenksELPAEY Bubular body and the
cross—-sectional shape of the tubular culvert that is used
conform to the previously described second, fourteenth and
fifteenth inventions. Furthermore, the contact roller and
circumferential length adjustment mechanism of the forming
frame also conform to the fifteenth invention.

In the working of this invention, the contact roller
is always maintained in contact with the inside surface of
the tubular culvert.

In this invention, the tubular body that is formed is
caused to adhere as tightly as possible to the interior
walls of the tubular culvert; accordingly, the cross-
sectional loss caused by the lining layer is minimized.

Furthermore, as a result of the use of a strip-like

material that possesses elasticity, the forming frame
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The detailed structures of the respective parts will be described 2 g
Forming Franme 1 (See Figs. 1 through 13) The formng frame 1 has a n&|£903
body with a specified width. As a whole, this formng frame 1 is freely
bendabl e in the outward radial direction by neans of a |ink nechanism this
formng frame 1 possesses lateral rigidit and a portion of this formng
frane 1 67conporpsfto the~81Q©DBCa%h§p950gntb@taéﬁhﬁnilbgrmembﬁrthé j 0i ni ng
mechani smpart 7. Specifically, the flexibility of this annular body is
obt ai ned favwaa dtmkr chiaam thewhochtaopl whaket yhef cbnhkicbodoédetOiare
connected via shaft parts 11. (Link Mechanism (See Figs. 3 and 4) In the
present erdbpshoeed, &5 tsashomsreniki g8. idmaddade tBeolehl BedmeshdO adopt
two aspects, 1. e., outside |link bodies 10A and inside |ink bodies 10B,

whi ch al t ef bl en i 4B 8ARL: DEREE DG Byt§hgecbhﬂgc909b§§e%0A have an
overall H shape, and each consist of parallel side pl ates 12 and a

cContral arcoufiiorhy g AR IIEET 1RRRE SATRE: BoEPmat bR ALl i e

plate 12. The |nS|de | i nk bodi es 10B are assenbl ed fron1tmo split bodies
10b that haRE"@AC shape, so that these inside |ink bodies 10B have an
overall H shape simlar to that of the outside |ink bodies 10A

Speci fi cal TyrtRERCBE, t HERES shrYarBobipedinghohakha Ecsmape EBA%EsEFng of
short side plates 16 and a back plate 17, and the back plates 17 are
rigidly cdwn@@ibhet@nbﬁcatoth@rlgyabb©DSWhﬁdenuhs {eadnisgomachant hw
figures), so that the inside |link bodies 10 are rigidly assenbl ed as

H shaped boalt€sis Rdlimdosdaf ta hetéesrd8tabel fornedyi aahhpeshorinedil de pl at es
16 in 68 2 ~ f~'",~1Y 203 positions corresponding to the shaft holes 14 in
t he side

(Seventeenth Invention)

The seventeenth invention of the present application
relates to a tubular culvert interior lining apparatus,
and is used mainly in the working of the fifteenth
invention. This apparatus is [an apparatus used in] a
method in which a tubular body, which is formed by
spirally winding a continuously supplied elongated strip-
like member that possesses elasticity and that has joint
parts formed on both side edge parts, and engaging the
joint parts that are in contact with each other, is left
in place in the interior of the tubular culvert, and
another tubular body is added by means of a strip-like
member that is newly supplied in front of the
abovementioned tubular body that has already been formed,

this apparatus comprising:
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pl ates 12 of the outside |ink bodies 10A. Furthernore, the |ink mechani sm
is constructed fromthe outside |ink bodies 10A and inside |ink bpdq ¢g710083
by overl apping the side plates 16 of the inside Iink bodies 10B with the
insides of the side plates 12 of the outside |link bodies 10A aligning the
axial centers of the shaft holes 14 and 18, and passing the shaft parts 11
t hrough these shaftoddesyna gﬂﬁm{@gmﬁ?ﬁm%eﬁFFﬁﬁleOd?HaﬁeﬁréofEgﬁgned and
held in the shaft holes 14 and 18. (I nward-Fol ding Preventive Mechanisn
(See Fig. B)ighetotmikg bbdime 19 Eamebe pehdedleubwamdaby afstahdakd 180
relative to each other, but inward folding is prevented. However, as wl|
be descri bheschatetsm thhsrietsgnatsappey 66 tbenattadhienk padies;

Accordi ngly, an inward-folding preventive nmechanismis provided; one

exanpl e of thisynEchagi 88718t S§e¥Aei PoF1L8rsSwhSpRCAEECAbLN 8 hBERAgEd part
22 for stopper use is forned recessed in the end portion of the side plate

of one Ii o] ; e I C o] S rd the
abovenentﬁgﬁgdgg?%%m%%%§o€%g(€?§%£H§igﬁ%@%SQ%ng?%% gﬁgggpﬁgﬁﬁgof anot her

i nk body 10, (11)._This_stopper 23 contacts one end _surface 22a,qf the

St opper | cEESLEEE AT 5550 b Faf T Rnab Aot SR UPRGCP it by B AR SR APt hor mor e,
outward folding is Possible up to,the point 69 ?. 0 ~~f AY 200 where the
st opper 233¢bheGRtQL t Hee ot Hetn@neiRer Fakk 29pfeFmefeP¥t 8BhER 1 8cessed part
22. The opening angle of the recessed part 22 (a, e. ¢g., 30) constitutes

t he swi ngiwgndwielg ha Spetpfltke|pemagrone aspect, outward fol ding up to 150,
with 180 as the limt, is possible. (Attachnment Part) (See Figs. 6 and 7)
The form ng framejdihbsgancahdatsdmepdrpavhichnidst Aetpohadngonebhani sm part
7 is attached [to the form ng frame 1] via this attachnent part. The

at t achment ;3 pafémath SPoh &8 MBo Pm PG t F PAMOf &he hRishngohsases anpdagonstitutes
a link body. Specifically, as is showmn in Figs. 6 and 7, the attachnent

part conprigesrt ¥R-SPLbi1bpdhss Eénéﬁdfgéetbténépvghge apd Heokgokhg inner

face roller 5, and that sw ng about the shaf
in the joint area between the abovementioned already-

formed lining pipe and newly supplied strip-like member,
and that clamp and join the strip-like member; and

a freely rotating contact roller which is disposed in
the abovementioned joining mechanism part, and whose
outside surface protrudes to the outermost point and
contacts the wall surface of the tubular culvert.

The seventeenth invention of the present application
is disclosed in the fourth embodiment.

In the abovementioned construction, the following are
optional items:

(1) The contact roller may be a feed roller which is
disposed so that this roller moves in linkage with the

joining mechanism part, with the outside surface of this
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part of this inner face roller 5. The outside split part 26 is used for the
attachnment of the joining mechanismpart 7. In the |ink body 10b'Z [JoBAY 2903
in the direction of rotation of the attachnent part, the front side plate
is retracted to the rear, so that the |link body has a narrow wi dth. The
width by which this front side plate is retracted is set at., a wwdth that is
suf fi ci entreol el |RFP HRSRDH IR | o FPUEHENREF iBRiTke ARADELCAOBNLS
Furthernore, an inward-folding mechanismwhich has a configuration that is
t he opposit@ldr tdpploing e ferdind f&f dvheg pfeveat {vethecAaneshioand which
prevents outward 70 ?. h M=,Y i 003 folding but allows inward fol ding

t hrough a fn xa@thi @ngties ¢$tsrdb-shblsednembé hei sbewenaht yomedndt t achnment part.
Specifically, as is shown in Fig. 7, a recessed part 27 is forned about the

axis of rotatiomyjn the Siseadt ate1DértheySpei s Ppate26rodbdrawbsiopper 28
which is inserted into this recessed part 27 is disposed on the side plate

of the Sp'iéscg%%%ggd 2%3’)“1%&?‘% oppes 281 eontactssthe endiayelaeen gqe and 27b

of the reces so that 1 nward ng 1s allowed 1n the range of

the spread, angle (3 (e._g., 60), of the recessed.part. 2Z. In_th xanpl e
shown in t1ﬁ9$ﬁ?ﬁw@§éh??é%%t%%%%T wHt o%?%c?%g?ﬁgge%arga? a%% gggsof t he
recessed part_ 27 and hol ds an angle of 180, and,inward fo[d'ng to an angl e
of 240 isi@%%%?%l%???%#ﬁ%mﬁst%o%??i%%FeE?O%BuP%%?tth?gdiﬂhéﬁd RbPding angl e
is appropriately determ ned in accordance with the circunferential |ength
of the forrhie¥ regwatinghreedwdrd fol ding angl e adopts a circular-arc
angle that is symmetrical with the circular arc shape of the inside wal
surface of the t3bulArctutweferéntingat hlend8l sdnearmentt wvegbanhemaxi s of
symmetry (y) (see Fig. 24). In the formng frame 1 of this enbodi nent, the
form ng framEch SaTDOSS rtics eflrés om ddrat bknbofi ese boveurtcerehtsabunber nay

be freely decreased or increased. In short, this nunber is increased or
decreased i@ngéh of the abovementioned forming frame may be

installed on the forming frame.

(Eighteenth Invention)

The eighteenth invention of the present application
relates to a tubular culvert interior lining apparatus,
and is used mainly in the working of the method of the
sixteenth invention. This apparatus i1s a lining apparatus
in which a tubular body, which is formed by spirally
winding a continuously supplied elongated strip-like
member possessing elasticity that has recessed grooves
formed in the direction of length in its outside surface
and joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each

other, is left in place in the interior of the tubular

culvert, and another tubular body is added by means of a
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2 0 hihy ?.003 accordance with the diameter of the tubular culvert 7thai,y 003
the object of working. Crcunferential Length Adjustnent Mechanism 2 et
Fig. 2 and Figs. 8 through 10) The circunferential |ength adjustnent
mechanism 2 is di sposed in an appropriate |ocation on the |ink nechani sm of
the formng frame 1, and adjusts the circunferential length of this form ng
frane 1. Jdé‘t]dt}‘f%d“%@?\%ﬁ iRt oS orewhy sSerptigd etentrart | ehgthe

adj ust mrent mechanism?2 is shown in Figs. 8 through 10. In the figures, 30

i ndi cat es ahavdoziiteisoned tiulll bt éxodiyl] tiza e s bol readharedraveornedi ng parts
32; these adjustnment bolts 32 have screw parts 31la and 31b in which threads
are cut ircroppaspdeatdis esdmmiissidg: | ndi cates bolt through-holes that are
formed in protruding parts 17a of the back plates 17 of the split bodies

10b; the adj ustqredito il tisydd B4 e Da§ Seeah®ogel ¥h t hs owahi sbeseo behit
t hr ough- hol es 34. 35 |nd| cates screw holes in the nut bodies 30; here,

paired scr A, tien n the
adj ust nent@éiogl]ts ﬁlﬁfe ture:,gigs af]ﬁee&%t ué}fcﬁ)%l)&%%po |I?ée£ﬁl§1tbg %I le%%go that a
screwed into .the screw arts 3la and. 3 €(§ i.on that causes
the nut bdWfi BEBET SRS Wgt%g%ef]f‘ﬁe(?s o? Cno%n%l? ? tIJOIﬁ P3¢ ¢2uses t he

nut bodies 30 72 ~a ~~,~~r zoos_to be separated fromeach_other; as a
resul t, t YIS el g weEIR et HEERN D X e@ﬂ?r%?p?ﬁ@lﬁ%u &k §p+1°’t
bodi es 10b can be freely adjusted. Spacing Mintaining Mechanism (See Figs.
11 t hr oughras)rifeedpaci ng mai nt ai ni ng mechani sm 3 is disposed in
conbination with the circunferential |ength adjustnent nechanism?2; in the
pr esent enbodir&%plui&ﬁiiymmﬁmgﬂiﬁniBOH&@p@S@Mi@htmrehmosanedcwnSMmdction
on both end portions of the inside |ink bodies 10B. Specifically, as is
shown in Figs.addvdieotidnda, féhhBng pacamg @i that ntngsgeghaaesm 3
conprises tapered plates 40 that are installed on the back plates 15 of

rollers are free to rotate, and which contact the inside

surface of the lining pipe that is formed by spirally

winding a strip-like member;

a joining mechanism part which is attached to the

abovementioned forming frame, and which consists of an

outer face roller and inner face roller that are disposed

in the joint area between the abovementioned already-

formed lining pipe and newly supplied strip-like member,

and that clamp and join the strip-like member, wherein the

abovementioned outer face roller has hook parts that are

inserted into the recessed grooves of the abovementioned

strip-like member; and

a freely rotating contact roller which is disposed in

the abovementioned joining mechanism part, and whose
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nmutual ly facing split bodies | Qb, inner and outer spacing maintainin
bodi es 41 and 42 that are cl anped by both of these tapered pIatesZEh%dY 2003
bolts 43 which are nounted between these spaci ng nai ntaining bodies 41 and
42. Furthernore, this nmechani smalso conprises a connecting plate 44 that
is nounted between the outer spacing maintaining bodies 42. In the figures,
40a i ndi ca?esStHe $Apbies EE?FgE%§SoF°tE%etabE?EEOEFaPeénHO?HQOb i ndi cat es
the guide walls of these tapered plates 40, 4la indicates the tapered
surfaces otontrctainkre spati ngunbaee aphi blge bbdbesasiculgerndi cat es bol t

t hrough-hol es that are fornmed in the centers of the inner spacing

mai nt ai ni ng bodiless 4dppanatds B8ingzcharadterbdoedi hdi tAhestRatewvhbol es t hat
are formed in the centers of the outer spacing naintaining bodies 42. 43a

i ndi cat es t&erbpttibeast pakitsraf t6haihgl b5 d8e #3Rki pdbigakesrt Bgebolt shaft
parts, and 43c indicates the threaded parts. 48 indicates bolt

through- hokesnt hat cpsfe (05 TRAILR the SBOPERLARIoRLA! Sodftinbhese bol

t hr ough- hol es 48 af ow the 1nsertion and w t hdrawa bolts
acconpanyin he. advanci ng_and_retractin tion of the outer spacing
naintainiHag%%ai%§m4ﬁég$mg%ga€$%ghe 1l?h?%g§ﬁsi ;, Figs. 11 and 12 show t he
condi ti ons of tqs,spaci%g naintaining mechanism 3 in a state i.n which the
ci rcunferenti al TPEhgt NV REF 4R bRt AHRChARPINI R FRecHAVFERt 8BPOddMEREL t he
gap between the inside |ink bodies 10B is narrowed (gap a). Fig. 13 shows
the conditions bt the apacengnhhrnedi apngt reehapnsninA @oBtace in which the
circunferential |ength adjustnent nechanism 2 is expanded, so that the gap
bet ween t heolhst dendl i tike botlr esmi€Bentiai deerdtli gapg] by tmént deeBbbhésm 4 (See
Figs. 1 through 4 and Figs. 6 through 9) The guide rollers 4 are nounted on

t he respecéf viehshedimpad t Srde ofohhermot i tigef s agEh 1i80ehbabnt hese gui de
rollers 4 are free to rotate. The roller main bodies consists of a hard

synthetic [eshécs@dteri ehvortshpl material, and contact the inside surface
of the strip-1like
The nineteenth invention of the present application

relates to still another tubular culvert interior lining
method, and is a method in which a tubular body, which is
formed by spirally winding a continuously supplied
elongated strip-like member that has joint parts formed on
both side edge parts, and engaging the joint parts that
are in contact with each other, is left in place in the
interior of the tubular culvert, and another tubular body
is added by means of a strip-like member that is newly
supplied in front of the abovementioned tubular body that
has already been formed, this method being characterized

in that

an annular forming frame is used,
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74 2 a ~"~1 ~'" 2003 nenber 500. The standard guide rollers 4 Q4@hm@ﬁ%ﬁ&?
length that fills the inside width of the |link bodies 10; however, a

speci fied nunber (ordinarily 1) of the guide rollers 4 (4b) on the front
part of the joining nmechanismpart 7 (described |later) are shorter [than
the standard guide rollers 4a] by an anmount equal to the width of the
strip-1ike menterlBDNY sEPIFRYUS 6LandsTy. 10ovhiey dMech@nfSniPart 7 (See
Figs. 1, 2, 6 and 14 through 16) The joining nmechanismpart 7 is nounted on
t he att acholkamp jpag tmedhambsh gparhgthianead . aTheunaknfdodyrol lehi anfoi ni ng
mechani smpart 7 conprises a joining roller part in which an inner face

roller 5 sl duier face roller that ecrtandi aed §5in srE. Furthernore, this
j oi ning mechani smpart 7 al so accomobdates a gear mechani sm 51 which

effects synchyondzetor&d ast Sl Of i kdeméRbe 1 BrémaPle 6inandef Bhfher conpri ses
a housing body 53 which holds a feed nechani sm 52 that noves in |inkage

ith th hani . a2 h i 4 i j dt
the housi o ERE R and i u B Gy MELBUL A8 PO Dk 8 e e e PEL R EBCd o
the rollers 5 and

6. Furthernmore, this,joinin chanismpart .7 i s di sposed
in a posit?%ﬁ?%%r?%gp%mﬁFnﬁo?Ba?%et?%ih#ﬁbd%rgﬁgg?c?harsﬁﬁfﬁFgﬁ wound
strip-like nenber 500, i. e., the 75 I Ir'1l position where [the
respect i veSwpEace obf e IEFip-1ike ReRDRF: s0bCatlstaliedl PY FBENed.
(Housing Body 53) As is shown in Figs. 14 and 15, the housing body 53 is
di vi ded i lmovemeppeengdr fosRManirane pwend par fesdBneahdnismapaahged so
that the upper part 53A can be opened about a pin shaft 56, and so that the
upper partp53A dedh wiel ch osedatatached ned what thes| deed pachab3Bmby a
j oi ni ng device 57.

part moves in linkage with the abovementioned forming

frame, and which applies a feeding force to the

abovementioned forming frame by contacting the wall

surfaces of the tubular culvert,

the abovementioned strip-like member is formed into a

tubular body with a diameter that is smaller than the

internal diameter of the tubular culvert by the annular

regulation (internal-circumference regulation, external-

circumference regulation) of the abovementioned forming

frame,

a lining is continuously formed while expanding the
diameter of the abovementioned tubular body and causing
this tubular body to approach the inside surface of the

tubular culvert by causing [the spans of] the

abovementioned strip-like member to slide relative to each
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In the figures, 58 indicates a rib, 59 indicates a connecting rod ﬁﬁi¢myiﬂm3
pi vot -mounted on the rib 58, 60 indicates a receiving shelf that
accomodat es the connecting rod 59, 61 indicates a coil spring, and 62
indicates a nut; these parts constitute the joining device 57. (Gear
Mechani sm 51) As is shown in Fig. 15, the gear nechanism 51 has three shaft
parts 64, ®Hhehdleeingithe afernduteedpeE¢MRenCf hehipohubuharrbadywal | s of

t he housing body 53 in that order so that these shaft parts are free to
rotate, ammhdears 67, 68 and 69 are fastened to the respective shaft parts
59, 60 and 61. Furthernore, an inner face roller 5 is connected to the

second shaft pathe 66ced@nin agpostiest fage soriprl bkésmeapsecied to the third
shaft part 66. The second shaft part 65 rotates in the reverse direction,

76 2 0 ~=én RaPBe@h tige tHAS s Sbﬁfﬁh@aéﬁ%ﬁé 58t 8h&SckPahBEoh 0f war d

direction, with respect to the rotation of the first shaft part 64,

accor di ngl yyo LA dONEE SACENL oLty 2 800, 0UL 6k {acenl oLhey BehoighEdi N -

opposite dire rom eac er. ernore, a spacer ro

is used to, maj ntain thets acing IS t%ached tf tFe i ird shaft part 66 so
that this SPaded FRI%E “7‘8 T3 F788°Q 0 P O HERE ThH§°spaBer@roPPeFanb is
formed with substantiallg the sane dianmeter (including a snaller dianeter)
as a feed FOIFINTPRP{ACVRRFIBE FR2RHi bed | ater, and the external
circunference of this spacer roller 70 contacts the inside wall surface of
the tubul ar culTee thimetkentierimyentidn sofpolterprestet Fophhganien be
appropriately omtted. (Feed Mechani sm 52) The feed nechani sm 52 conpri ses
a driving spracketosd@d wn cthée sséashénethi odt iwdsetodnd shiadbtlipants60 out si de
t he housi ng body 53, a sprocket-equipped feed roller 73 (73a indicates the

feed roller parthi@nthvebeiogi catesed htospiRekehapact ycit&hehSemunt ed on
the third shaft part 61 so that this feed roller 73 is free to rotate, and

a chain 74.oJ@0) depoh i beq tdk S iR DLERL SlinbSt &hte LHGUILEYERT 1t is

desirable that an external-circumference regulating frame
body be used in combination in the internal-circumference
regulation.

In this invention, the strip-like member may be
either elastic or non-elastic.

In this invention, the expansion of the diameter of
the tubular body is accomplished by applying a shear force
between the joints of the strip-like member.

The angle of the expansion in the diameter of the
tubular body is [detected] using an appropriate detector.

In the nineteenth invention of the present
application, the tubular body that is formed is caused to
adhere as tightly as possible to the interior walls of the

tubular culvert; accordingly, the cross-sectional loss
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sprocket 72 has gear teeth 72a on its external circunference, and is
fastened to the second shaft part 65 77 2 o r~ ~Y ~QO3 via a key(jopay mm3
spline engagenent, so that this driving sprocket 72 rotates as a unit wt
the shaft part 65. The sprocket-equipped feed roller 73 conprises a
smal | -di ameter sprocket part 73b and a | arge-dianeter feed roller part 73a,
and i s MOUWREEDPY Hehe hf Finhatayparis epininl aeBear FREERBIPAEL this feed
roller 73 is free to rotate. The sprocket part 73b has gear teeth on its
ext ernal céimemfehencendifhonhadh THeisxpoupied oh the diameéhgrsprecket 72
and the sprocket part 73b of the sprocket-equipped feed roller 73, and
transnmits ddweedtéy) ngnd ofice Of arhdreedr éxpangs 5o osetat20hoithe
sprocket - equi pped feed roller 73. Furthernore, the rotation of the feed

roller 73 contachsqthe thbubasi yabt @ﬁléh@ew@ﬂéarvgybaergtaolwzébat the

rotation speed of the apparatus S is determned by this rotation; this

speed 1 s e{i;acrgégﬁzg MDA NEQLEBOLONEROED Ghelbfobini ng pipe R That s

manuf act ure I Ning rol par (descri ater). In this
appar at us the crooss dinension of the apparatus (including the feed
rol ler 73 BYYERFLeFR et FRR kAR 5m 52) shows a maxi mum dianeter in the
natural state, i. e., unconstrained state. In regard to the relationship

bet ween t he feéﬁh%eE%%%?%%F%Zl%ﬁ%nFh%ns%%c%?erBF?%?nVOapB6%ﬁaEéPPs are
installed in conmbination in the present enbodi nent; 78 2. 0 MAY 2003
however, onelates heo or hewbwiarhewtventtsnhayiee biningdapFarehepnore, the
driving systemof the feed roller 73 may be omtted, and this feed roller
73 may be smdoiedused hmaiwl §uict toa mérhisgacérthelMethodFVﬂrahéic Mot or
54) As is shown in Fig. 15, the hydraulic motor 54 is attached to the front
surface ofniherbonsh NOnvedlyids. Wrhbhs apparatus is a lining

apparatus in which a tubular body, which is formed by

spirally winding a continuously supplied elongated strip-

like member that has joint parts formed on both side edge

parts, and engaging the joint parts that are in contact

with each other, is left in place in the interior of the

tubular culvert, and another tubular body is added by

means of a strip-like member that is newly supplied in

front of the abovementioned tubular body that has already

been formed, this apparatus being characterized in that

an annular forming frame is used,
at least a clamping mechanism part that has an outer
face roller and an inner face roller that clamp and join
the abovementioned strip-like member from the inside and

outside, and a plurality of guide rollers that are free to

rotate and that contact the inside surface or outside
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the driving shaft 54a of this hydraulic notor 54 connected to the;fpr@uy n
shaft part 64. "In" side piping 76a which feeds oil into the hydraul’i'¢" 2003
notor 54, and "out" side piping 76b which discharges this oil fromthe
hydraul i c notor 54, are connected to the hydraulic notor 54. Furthernore,

t hese sets of piping 76 are connected to a rotary coupling device 9 which

i s attachehtfGdhe@hdd iy byl B drenf i e repetalled aon appeopri at e
position, and hydraulic piping (external piping) 77 (see Fig. 1) which
comuni catamwdntan taioreed eforiipy eSsame, source is connected via this rotary
coupling device 9. Rotary Coupling Device 9 (See Fig. 17) The rotary

coupl i ng devi cea ¥ nesdiarofsm wonbi tatpowv dded wyDelaul $ catoaeigd coupl i ng

part 9A, and a back-filling material rotary coupling part 9B which is
di sposed tdy quaft the £ efidRlmdadn Om U St S ddil 1.6 T OhREYe CRLPH | PiGe part
9A. 79 2 0 ~l,~aY 2003 (Hydraulic Rotary Coupling Part 9A) The hydraulic

rotary co i By j C ! i . cyl1ndr ] fixed
body 7o, e et o SRS, Sarfe GRY i O AP THEL 2 R ERT e
fixed body. 79 sq that this rotatin ody 80 is_free to rotate.. A circular
ol 6 81 WHEFDES eI Ty A o Srbtng *r AT Mo ST hi o hol e
passes through the axial center of the rotating body 80. An "in" port a and
an "out" pote Bl SHorRP i vt tHee (U Ho SR TR T EhePRF 0" port a s
connected to the "in" side piping 76a of the piping 76 via a connecting

pi pe 79A, and teEnAre gorevided Yurherertreb the ferd inriskeed ppbhg 76b of
the piping 76 via a connecting pipe 79B. The rotating body 80 is engaged

i nsi de t hecHae xdbothn 7% rsad t dtat i p-hel ko tregmivgr bodyoBder stdreetddnrot at e
while maintaining a liquid seal, and two connecting ports ¢ and d are

formed in ddw-enices W fatese Ofetpnd Ddratamgl Hosly Sfe Hyshi Batk i So@Ppssages a
and f that communicate with these two connecting ports ¢ and d ("in"

connect i NG PO tednih "Wiing CORNGEST NehROTEy As fhE €196 NBE: v sy degt he
rotati ng body 80, and these passages
the abovementioned feed mechanism part to cause rotation
[of the lining apparatus] at a constant speed that is
slower than the feed-in speed of the abovementioned strip-
like member that is determined by the abovementioned
clamping mechanism part.

The twentieth invention of the present application is
disclosed in the second, third and fifth embodiments.

This invention i1s used for internal-circumference
regulation and external-circumference regulation. In this
invention, the strip-like member may be either elastic or
non-elastic.

In the twentieth invention of the present

application, the lining apparatus is caused to rotate at a

constant speed by the driving of the feed mechanism part;
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respectively communicate with oil grooves i and j that are recessedyimay 803
circunferential direction in the circunferential surface of the rotating
body 80 via conmmunicating holes g and h. The oil groove i 80 ?. C hl "~Y
203 comunicates with the "in" port a, and the oil groove "j" conmuni cates
with the "out” port_b. Furthernore, the fixed body 79 is attached to the
housi ng bRFFEIERHLY huRC tXFPRS+ VP nFhECFPaRetd ORathf SeedchhefPrpPate 82.
82a is a bolt hole. Mdreover, the "in" side 77a of the external piping 77

i s connect@dl the tleripnlikermenbeng porthatostahelhyadadiavererary coupling
part 9A, and the "out" side 77b of the external piping 77 is connected to
the "out" egrarestiomge@odittond ¢dne hydolaubinedotary coupling part 9A
Furthernore, the external piping 77 is connected to a hydraulic driving

source G As a result dfrife HEdEEPESIdN QOF of it hbRAlyGE@ul ic rotary
coupling part 9A the operating fluid is exchanged between the piping 76 on

the side o I tor 54, which perforns a rotating operation,
and the exgg%ﬁgﬁh%ﬁ%?%gh§3?pmhich does not performany rotating operation.
Furthernore, the, driyving force of th ydraulic tor 54 is transmtted to
the first shat it 6aty ThE Sear RalrShethotaakeony Apatni ¢ notor 4,
and this drjving force is transmtted to the second and third shaf% parts
65 and 66 VLUt HER Gosr THECHERF Sht SN THEUSELORAOShaPE BEPPIE8RRAGOF NI r d
shaft part 66 rotate in nutually opposite directions. (Back-filling

Mat eri al Ret@r§ulTolal i ¢igl vare OpfeBior pimping §ppap8tTaecbatRefilling
material rotary coupling part 9B conprises the follow ng nain parts:
nanely, arpregectiomvenupbnng pi pe 83 which is passed through the round
hole 81 in the hydraulic rotary coupling part 9A, and a rotary coupling 84
which is nountegi®n 2 hesfsontoendvpentodnt®fs lining apparatus with

a portion omitted;

Fig. 3 is a partially sectional plan view (in the
direction of the arrow 3 shown in Fig. 4) of the forming
frame that constitutes a part of the lining apparatus;

Fig. 4 is a partially sectional side view (in the
direction of the arrow 4 shown in Fig. 3) of the forming
frame;

Fig. 5 is a diagram which shows the inward-folding
preventive mechanism of the forming frame;

Fig. 6 is a side view of the attachment part of the
forming frame;

Fig. 7 is a plan view (in the direction of the arrow
7 shown in Fig. 6) of the attachment part of the forming

frame;
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this injection coupling pipe 83. To describe this in greater det?i@wdthe

i njection coupling pipe 83 has a circular pipe shape with a rel ati eﬂ%x 2003
short fixed length; the external dianeter of this pipe 83 is set so that
this pipe 83 can be passed through the circular hole 81 in the hydraulic
rotary coupling part 9A, and a specified protruding |length is maintained in
the front and rBag- plris dhearthelpypeegsipsapapdes vheyugh &hspecified
position. The internal diameter of this injection coupling pipe 83 is set
at a sufficiepuhferangeavalergtbh adavsthent ingchendobst rodt spacahgt he fl ow
of the filling material through the pipe 83; furthernore, a stopper 85 is
fast ened byadhteinbhdyaaborahisradikpesédooh end, fapmihberexment to which

t he pi pe 83 passes through [the hole 81] is regulated by this stopper 85.
Two screws 86a phng, 86bjarg beroednan vhewextengahipkrousf enepgg of;the rear
end portion of the injection coupling pipe 83; 'the front screw 86a faces

t he back surfacg.; posigi f ; ting b 0 t he_hydtauli.¢c rotary
coupling part 9§3§he%6tﬁg ?nf%g %éﬁggogg angépgelgée Eg Eﬁhiﬁh$&§003 83 is
passed through the round hole 81, and the injection coupling pipe 83 is
fastened by’tightening a fastening nut 87 that is screwed onto this screw
86. Furthernore, the rear screw 86b is forned with a taper that decreases
the dianeter tobkfd Lhelfi preRBlarged, 8e5FyORBUPVLRY 84 EBRPFPaEINE short

pi pe 89, and an annul ar body 90 that is fit over this short pipe 89 such

t hat the anaimbaipbdy mechaniswe to rotate. One end (the rear end) of the
short pipe 89 is closed off by a closing cover 89a, while the other end
(the front end)Fig.op2nisAasseeni®8blwhieh eXpapddihm dRamet én Faward t he
end portion is formed with a tapered shape in the internal circunference of
t he short pipe 89, and this screw 98b is screw engaged with the tapered
screw 86b of the injection coupling pipe 83. A plurality of discharge ports

89c are fornmed piga specifhrdogRagt MHgOR1LEeaRki peuURhEr epge:ipf the sanme
circle in the vicinity of the central "portion of the short pipe 89, and

0-ring grogyes 824 AL enlERSRSEM; ' N the

Fig. 14 is a front view of the joining mechanism
part;

Fig. 15 is a longitudinal sectional view of the
joining mechanism part;

Fig. 16 is a structural diagram of the joining
rollers of the joining mechanism part;

Fig. 17 is a partially sectional partial side view
illustrating the construction of the rotary coupling
device;

Fig. 18 is a partially sectional partial side view
which illustrates the construction of another rotary

coupling device;
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9la are nounted in these parts. 89e indicates a spanner engagement part.
The annul ar body 90 faces the discharge ports 89c of the short pipe 89, and
is nmounted with a liquid-tight seal so that this annular body 90 is free to
rotate about the short pipe 89. 91b indicates a fastening fitting. A w de
83 2 0 MNAY 20039 grbdves 9@av1r%wcmtm@.o@smcw@ﬁeafihh@hérrﬁWeRgm
circunferential surface of the internal circunferential surface of the
annul ar boslyow®® imchig. t h®; di scharge ports 89c; furthernore, a discharge
port 90b which comunicates with this groove 90a is fornmed at one | ocation
in the annul ar bbgly 20.i4 di sthargeepi priO wWhicbteavwentrnates with this

di scharge port 90b is installed on the outside of the annul ar body 90.

(At tachmentopaich-ReePyRl o f t ROt BE YK CPUPL 1 NG RRYEEEA D) iﬁ«]tjéaﬁbaﬁnt The
installation of the rotary coupling deviceé 9 is acconplished as foll ows:

first, th | C ary coupling part 9A is attached to the housing
body 53. ﬁ@%%@gﬁﬁéTH%éggbk-filIing material rotary coupling part 9B, the

injection coupling pipe. 83 is, passed Lhrough the. roupd hole 81 of the
hydraul i ¢ rotar@lgou%fihﬁ %aﬁ%gﬁﬁéﬁnﬂ£s?%%p%ﬁa%?l?h%gpgg?t?ﬁﬁ%Bf cont act
with the stopper 85. The fastening nut 87 is then inserted fromthe rear
part of thelt+h}jRZtTdFeEDUDI PHIPHY pdeBBCeafter which the fastening nut 87 is
turned and tightened down on the screw 86a of the injection coupling pipe
83 so that the Figec2?obs cauplagrapi pk 83otRefaskenedei af ptheebaTken, the
screw 89b of the short pipe 89 of the rotary coupling 84 is screw engaged
wi th the t&bElady sodesw B6b efpphe deyecér on coupling pipe 83 so that
mounting is conpleted. 84 2 p ~"*, AY 2003 Renpoval Renoval is acconplished
by a procedure th@l 23 iH€a schematic diagram which illustrates the

outside of the short pipe 89 parallel to the discharge ports 890;3@-pkwg%03

overall layout of one aspect of the lining application
work;

Fig. 24 is a diagram of one example of a shape-
maintaining tool;

Fig. 25 is diagram showing an outline of the lining
application work (tubular culvert with a circular cross
section);

Fig. 26 is a diagram which shows the conditions of
the lining pipe around the joining mechanism part; and

Fig. 27 is a diagram showing another outline of the
lining application work (tubular culvert with a
rectangular cross section).

(Second Embodiment)
Fig. 28 is a partially longitudinal-sectional partial

side view illustrating another embodiment of the tubular
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opposite of the abovenentioned attachnment procedure. Specifically?[imAﬂh&m3
case of the back-filling material rotary coupling part 9B, the rotary
coupling 84 is turned in the reverse direction and renoved fromthe
injection coupling pipe 83; then, the fastening nut 87 is turned in the
reverse direction and renoved, after which the injection coupling pipe 83
is removedY¥ oyt rﬂerlmla%%Jﬁen%reﬁazwt%@pw%glyawg9¢ppN@EPﬁa9ﬁvéﬁ9, in
the case of the overall assenbly, a procedure may be used in which the
hydraul i c pogsent coupentigopart 9A is renoved fromthe housing body 53,

after which the back-filling material rotary coupling part 9B is
di sassenbl ed. IMigaszs iMes ef tdwet | vhewmgo Applae af osmisg st oppedofintdhehe
filling work is halted during the pipe manufacturing process, only the

back-fillifng B erédlve pt af ¥t EPLPE I NonPRGtaSBatsthigpoved fromthe rotary
coupling device 9. (O her Rotary Coupling vice 9C) Figs. 18 and 19 show

th t | 0. [ . Thi j dgyi :
Consists. of an Sebbrty v Or s 63T i R Freet hoay D3 ARd R For Ak Tng body

94 that is én erted int% tfis {ixe 9 ody 93; this 85 2 Ur~r~Y 2003
devi ce 9C 5 T HREH 42t of *%oth hiidraul i ¢ pressure and filling with the
back-filling material. For hydraulic pressure, use, an "in" port a and "out"

port b are fornetdi 3t hesS idketnbdEged3tronk vianw pbrihe JeigdhAfected to the
"in" side piping 76a of the piping 76, and the "out"” port b is connected to
the "out" me¢ekaplPngayeb of the piping 76. The rotating body 94 is engaged
inside the fixed body 93 so that this rotating body 94 is free to rotate
whil e naintai nifigga 32 qus dan i ghteseal , sandctwoatodhagtamg (pectsonaadnd d are
formed in the end surfaces of the rotating body 94. Hydraulic passages a
and f thatyLomamnse@t Bixe t 24 hesen t g COBNECHE NGhOOFbSnEngntledhbni Bm
connecting port ¢ and "out" connecting port d) are fornmed inside the
rotating bodyr 94, and these passages respectively comunicate with oi
grooves i and | that are

Fig. 33 is a structural side view of the driven feed
mechanism part;

Fig. 34 is a structural front view (sectional view
along line 34-34 in Fig. 33) of the driven feed mechanism
part;

Fig. 35 is a side view which shows the construction
of the back-filling material injection mechanism part;

Fig. 36 is a partially sectional partial side view
which illustrates the construction of the rotary coupling
part;

Fig. 37 is a plan view (in the direction of the arrow
37 in Fig. 38) of one aspect of the external-circumference

regulating frame body;
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recessed in the circunferential direction in the circunferenti al S@I‘J?f% [?j
the rotating body 94 via communicating holes g and h. The oil grgo gl 00
comuni cates with the "in" port a, and the oil groove "j" conmunicates with
the "out” port b. Furthernore, the "in" side 77a of the external piping 77
is connected to the "in" connecting port c of the rotary coupling [device]
9C, and the "oltlgsite IFR oframe eh@wr hed Phoi dbreytien cohineltéed to the
"out" connecting port d of the rotary coupling [device] 9C. 86 2 0 f'~AY
208 For backewW i34 iing Mg er3 8l aSeona gpapect o8 floe nedttémnahe fi xed body
93, and a connecting port mis fornmed in the end surface of the of the

rotati ng hoidyc e fandderdmirat ind i fkdie pas$pge n that conmuni cates with
the connecting port mis forned inside the rotating body 94, and this

communi cates wig{y a ILCeSSLhLHFOOVR P ddétidSsal Fﬁ&ﬁ@f&liéliél@eview of

circunferential direction in the circunferential surface of the rotating

body 94 vi,g a co ni.cat.i e. 0. Furthernore, an injection tube 95 is
connect ed )%%oet oenng[;%;rr lr?lrt‘)#]g{#e)i?%‘t ary coupling part 9C, and a back-filling

mat eri al supply_pipe 98 is connected to the connectin ort The
fluid-formor I5fn dt¢ olr%%afg’;é‘i”ﬁ@i%l%t%?%? Per SRR LG Ph RS the
back-filling material supply pipe 98 passes through the |iquid passage n
fromthe cHHRIGIRE Per¢haRishd is conducted into the recessed groove p via
t he conmuni cating hole o, after which this back-filling material flows out
into the injectiion tdibel®5 fdbrgrdre Porwing anfeastbhiagofatieei dinsuppl y
device K which feeds the back-filling material into this back-filling

mat eri al sagpl Vet pen Sborls ok sposesd atsihe ohherl enmingfapperdack; filling
material supply pipe 95. The rotary coupling devices 9 and 9C of both of

the abovementi onggd, esbotd nErdsSt A Bed Neial | €€ tHe COSBRMéEHEN Bdm
part;

Fig. 43 is a diagram which shows another aspect of
the rod body in the feed mechanism part; and

Fig. 44 is a diagram which shows still another aspect
of the feed mechanism part.

(Third Embodiment)

Fig. 45 is a longitudinal sectional view which
illustrates still another embodiment of the tubular
culvert interior lining method and lining apparatus of the
present invention;

Fig. 46 is a front view (in the direction of the
arrow 46 in Fig. 45) of this lining apparatus;

Fig. 47 is a partially sectional front view of the

forming frame of this lining apparatus; and
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2 0r;~ 2003 the rotary coupling of the hydraulic notor 54; however, these
rotary coupling devices may also be installed as separate parts. £n) suyh2@3
case, the nechanismof the rotary coupling is sinplified. Joining Mechani sm
Part 7 The description will now return to the joining nechanismpart 7.
(Joining Roller_Part 50) In the joining roller part 50 of _the joining
mechani sm part Figasif sisrdpwhide H v ?B? Bhei dhkecther ?61 FBR 8rEAY an
outer face roller 6 are installed side by side in the axial direction of

t he pipe; 4&rihefrorej’t hefethol $ang.5, 6 are di sposed with a specified gap
mai nt ai ned t herebetween so that the strip-like nmenber 500 is cl anped

bet ween t herdwerif atrhiesSiberattd 6. Furthernore, as was descri bed above, the
inner face roller 5 is directly attached to the second shaft part 65, and

the outer face poll|efg6idsadisegityadhsnchedtionhbevtbyrdrshpbt part 66.
Fig. 16 shows the detailed structure of the joining roller part 50. Fig. 16

h ' ' t I d 6 of
tSthjSO?Ri ﬁég‘&ef%%fgré/%rgér"{%ﬂg%ﬁi‘@n'QPeétIf‘feaﬁé‘ghQP &Bbé&&ﬁeﬁg LErspa an 0

and shows the correspondence between these
rollers 5_@ d 6 and %he strig-like fenber 500. I€ thefpgﬁsent enbﬁdinent,
88 2 0 1IPWPUARHIELCTS HRoWRIPh this Y JorRr 2t RRsR r bI'FePES8Hhd 6 are
di sposed across a plurality of spans (three spans in the present
embodi nentdN @K stri p-1i ke nmenber 500. Furthernore, Hindicates the area
of initial joining of the spans of the strip-like nmenber 500 to each other.
The inner f3teipolike Memgrh cylindrical shape. This roller 5 adheres
tightly to the inside surface of the strip-Ilike nmenber 500, and incl udes
the joining arefidl Thi sayolsen Sesuppoalsvide shich- sh&esmenber 500 t hat
is pressed fromthe outside by the outer face roller 6. Furthernore, an
expanded- di sp@t€r o Pathe Sat t fpf DI K@ Umembéheubea@ninetle pprékentof the inner

face roller 5, and a hook
invention;

Fig. 50 (b) is a sectional view which shows the
joining relationship [of the spans] of this strip-like
member;

Fig. 51 (a) is a sectional view which shows another
aspect of the strip-like member used in the present
invention; and

Fig. 51 (b) is a sectional view which shows the
joining relationship [of the spans] of this strip-like
member.

(Explanation of Symbols)

P: tubular culvert, R: lining pipe, 500, 520:
strip-like member, 504: recessed grooves, 600: hydraulic
pressure piping, 610: air piping.

(First Embodiment and Fourth Embodiment)
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5b which engages with a groove 510 in the inside surface of the s rip-like
menber 500 is caused to protrude fromthis expanded-di aneter part< 5aliAY 2003
However, this part may be appropriately omtted. In the outer face roller
6, a plurality of annular hook parts 6b are forned on the cylindrical main
body 6a at a specified spacing, and these annul ar hook parts 6b are
inserted into the 9t oovesnHod depHeRRUS heWpEDt t0BPRE2L T BErSORIBrenRe
strip-like menber 500. Furthernore, the external circunference of the
cylindricaremmlmtb@@y5ﬁ®¢¢m)prsteﬁoa@én@sframe,oatsidérsumfacestéalthe
protruding ribs 502. Roulette working is applied to the outside surface of
the cyli ndréewgth nad fudbadynbanesivahhah, sBt ppspgcB88g mainfainthgY ?. OB
between the cylindrical main body 6a and the strip-like nenber 500 is

prevent ed. m&&KINESAPr £; 0feiRAr toPBerbOf 5t heigybi-ndateakomeip, bgdy 6a] is
formed wwth a small dianeter, so that this part is renoved fromthe

[Corr?Spoggﬁ@Q} Pé rPﬁiP&r['@ 50?01$P%glreéﬁaﬁ9s%a§ ﬁ@”“bar BQ8EbPartS 6b,

the circu rentla side parts of " two annu ook parts

corresponding,to the joining are contact . t he st [ip i ke pber 500. In
the case o ?%%n%t%%Féﬁh%L g?J%%gkoﬁaT?g BBLSPHRPE fs9h05pa??EBular need
for these annul ar hook parts to contact [the strip-|ike nenber 500]; the

essenti al POTREY hePeP1ENY AR ViHRr athiul aFORhdbK %%FP%l%% BREL] HEedt 88T nt o
the grooves 504 between the protruding ribs 502. The attachment of this

j oi ni ng neekrM SR papreTSERe t hkuidni Al pi pet®vscaeebipyi Bhetd Buseflol | ows:

t he upper part 53A of the housing body 53 is opened, and the annul ar hook
parts 6b ofothtiblimyg Macerial) et06 alenklbgded WBth fhedprbdtheof the
protruding ribs 502 of the strip-Iike nenber 500. Furthernore, the annul ar
hook partsg®p’ afifePosdhi Oneslingtheps) 08t hg aseary, cahpeinyhi ¢b:t he upper

part 53A is closed with the | ower part 53B so that the joining device 57 is
closed, anghiperntife hstdsobt eDefedo¥On OQbe, 96: injection part.
(Second Embodiment)
S1, S2: 1lining apparatus (with internal-
circumference regulating system), 201: forming frame,
202: guide rollers, 203: inner face roller, 204: outer
face roller, 205: Jjoining mechanism part, 206, 207: feed
rollers, 208: Dback-filling material injection mechanism
part, 209: external-circumference regulating frame body.
(Third Embodiment and Fifth Embodiment)
83, S85: 1lining apparatus (with external
circumference regulating system), 401: forming frame,
402: guide rollers, 403: inner face roller, 404: outer
face rollers, 405: joining mechanism part (hydraulic

motor 420), 406: main feed mechanism part, 406a: driving

ring (hydraulic motor 432), 406b: driven ring, 407:
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2 |1 ?~1Y 2003 Back-Fillip Material- |Injection MechanismPart 8 (See Fig.
20) The mai n body of the back-filling material injection nmechani sénlpiy 2003
consists of a single back-filling nmaterial injection tube 95. An injection
part 96 is disposed on the tip end of this injection tube 95, and the base
end of this injection tube 95 is connected to the abovenmentioned_rotary
coupl i ng pHriven fegrbdieghanise paek- 14981 ngedekefi bl ingtmayesdbabl i ng part

9B. Furthernore, the back-filling material injection nmechanismpart 8 is
di sposed adjpeEnion onedtear oimiparnechani smpart 7, and after this joining
mechani smpart 7 in the direction of rotation. (Back-Filling Materi al

I njection Tube 95) BheTi MPPEt FOR CRRRYINGCOUPr rHES IRVBEMIONUbe t hat
possesses rigidity. This injection tube 95 Is fastened and cl anped by a
supporting fitting 97 that is faskepedvioptfensi de surface of the housing
body 53 of the joining nechanismpart 7, so that a specified position is
mai nt ai ned. Spegi ficy | i 44 i C i rigontal part
95a which is o?ﬁeﬁ 'egi p%}}%#@ %ﬁo%fc%ieg%%%%?(gf%g% %%%%ﬁ%ngf g?h{.éﬁjgoi ni ng
roller part, 50, a vertical part 95b which runs_al ong the side surface of
the housi ng-'bdH) FPAHH AT abhrik?td pa? t PSR ThS r bR dhar d t he
rotary coupling part 9B fromthe vertical Part 95, with respective bent
parts bei i TREY poslerlr It webhita mebhesl T Shoppnesprkel PEeREiIOR: t he

i njection tube 95. Mreover, the portion of the injection tube 95 that
precedes the sUjporifip¥ivs ifigE9o7 Ingndposshes thejieveyalihe portion that
is located further toward the rotary coupling part 9B than the supporting
fitting 97%carethectfiexidf echdhisnimy exppanatubes 95and digposedd beside the
joining roller part 50 of the joining nechanismpart 7, and is disposed
after the {lotdligly ID|3iedw Petid Ebhat flict BSPECHE tohé heegibeeeivonpattadvance.
(I'njection Part 96)

of this apparatus. Furthermore, Figs. 50 and 51 each show

one aspect of the strip-like member.

In these figures, P indicates a tubular culvert that
has a circular cross section, and R indicates a lining
pipe. Furthermore, the front part and rear part of the
apparatus are designated with respect to the direction of
advance (indicated by the arrow A) of the apparatus S.

Strip-like Member 500, 520 (See Figs. 50 and 51)

Fig. 50 shows one example of the strip-like member
that is used in the lining method of the present
embodiment.

The main body of the strip-like member 500 has the
form of a flat sheet-form material with a fixed thickness;
an appropriate number of protruding ribs (seven in the

example shown in the figures) 502 are formed vertically
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The injection part 96 is fornmed in the tip end portion of the hOZkaPtal
part 95a of the injection tube 95, in an area that i.s |ocated ft &Y 2003
inward than the tip end of the outer face roller 6 of the joining roller
part 50. A single injection port is formed which faces toward the center of
the pipe with respect to the direction of the pipe dianeter, and which
faces rearait dotinteaspectin @ thengitedinah diradvhereonfthfe j oi ning
mechani smpart 7. This injection part 96 may be nmade renopvabl e.

Fur t her norest sl ddugines | ofh ey der Bppl Dyednémbehi th0a pFlangesy of
injection ports are fornmed in the injection part 96 at specified intervals.
In this casma tdiee | A REEd oon petié OFp hasd apdbendbhstbatthe pguetudionghe width
of at |least one [span of the] strip-like nenber 500. 92 2 0 MAY 2003

Fur t her mor g 4 hey SpacE gL Al s 4 | OF e5Ed OPe POBL Se b Sa FAUBSANEQ BOENEEAE With
t he spaci ng between the flanges 502. Furthernore, a single injection port

96a i s us K-fl Li erl ! p Lty of
injectiongggégéféﬁéﬁﬁgiél%%ﬁgagﬁghtﬁg%+cfg%£?% %@%ﬁaggﬂibgi?fi%EEﬂ% erial.
Mor eover, the base end of Lgefin%ectign tube 95 is connected to the

di schar ge 37 o ¥ V2P et ki 13t ITRGE 8t erial rotary coupling part 9B of

t he abovenentioned rotary coupling device 9, and a_back-filling materi al
suppl y pi pe 98 q%l%%ﬁ%%%ﬁ%d5Q€At%%dr%%?BeﬁHanoYﬁél?Bj@E@i%ﬁgéﬁﬁpling pi pe
83. In concrete terns, a so called hose that possesses flexibility is used
as the baokith |¢daciy oher i hssdppiydpbpesdBe The founedfonnpothl i qui d-form

back-filling material FL that is fed in via the back-filling nmateri al
supply pi pei@8s pas sese tdirolighl 1 e pepiee pasGage Sbpetheicajegii don tbhapl i ng
pi pe 83 of the back-filling material rotary coupling part 9B, and is
conduct ed &t thergrooye SPacid thenansgsarsbedy OReVbaséhgoshosh pipe 89
and di scharge ports 89a of the rotary coupling 84; this back-filling

A S B T A e
strip-like member 500 is expanded in diameter, and a
recessed groove 510 is formed vertically from the side of
the inside surface; furthermore, a protruding part 512 is
connected to this protruding rib 502A. In the joint part
500B on the rear edge side, a protruding part 514 is
caused to protrude from the protruding rib 502B on the
rear end portion of the strip-like member 500, and a
protruding rib 516 which engages with the recessed groove
510 of the abovementioned front-end-side joint part 500A
is formed in a vertical attitude near the end portion of
the abovementioned protruding part 514.

When the joint parts are joined, the front edge

portion and rear edge portion of the adjacent [spans of

the] strip-like member 500 are overlapped, and the rear-
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is discharged fromthe injection part 96 via the injection 93 8 L=l =Y
2.00 tube 95 of the back-filling material injection nmechani sm par4 gliA 2003

back-filling material supply device K which feeds the back-filling materi al
into the back-filling material supply pipe 98 is disposed at the other end
of this back filling material |y, pipe. 98. Back-Filling Material Supply
Devi ce K, ®A9¢Sebdf $_inbipany QggBlhsth@lﬁﬁﬁséﬁttéﬁbéap nedoengide
back-filling material supply device K has the function of supplying a
fluid-formointipard- oM dack-fesulhgofmthei abirtapaatspbeifived pressure
to the injection tube 95 of the back-filling material injection nechanism

part via téebietbey couphénglaeyving Scandnbackthel bungrmaheei abliekary
coupling part 9B; this device K has at |east a punping function. The

back-fill Iéhgdr@ﬁﬁérafaéélpia&méi@vwetﬁesﬁ@mlhg Fb@1e2lphgtused for a cement
type back-filling material; here, a pressure-feeding deV|ce 100 feeds out a

cement pas g ot GE0RN o FDL] A LAk o f ScAUPPLE LAY ﬁgs bgpegr, 101 to the

supply pip y nmeans of a cenent punp riven by an electric
notor M The cement . punp,,102_obtainsg a_feed- sure f eedi ng

o Con o MiaSfTED) 1hHTPeae5- 02800, Brbeve, Rub  DRERe ShorB¥s0 R L SR
limted to thls conflguratlon sone ot her conflguratlon (for exanple, a

plunger typerptap of the PrREFUCHIPAPAFE0 94 1521DSRFLe411n5008M6e freely
enpl oyed. The pressure-feeding device 100 is carried on a car 106 that can

nmove by nebhside oheehe fbsngandladvahceBet bgethedindt hibhe0dBvanéhnng
notion of the pipe manufacturing apparatus S. A traction systemis
gener al | y €mps$ oyzsle f othe hngicaendfemboteier acaospl ispedpblyl edecar may al so
be used. Furthernore, Fig. 22 shows another aspect of the back-filling
mat eri al stpPeysaevieeo¥d; 51hi sndispadtruding rib 516, and a
secondary engagement is accomplished by the protruding
part 512 and protruding rib 502B; in some cases,
therefore, the secondary engagement may be omitted.
Furthermore, in the present embodiment, the joining
characteristics are enhanced by interposing a sealing
material 518 in the area of contact between the protruding
parts 512 and 514. 1If the engagement accomplished by the
insertion of the joint parts 500A and 500B is sufficient,
this sealing material 518 may be omitted.
The strip-like member is formed from a synthetic
resin material; in particular, a polyvinyl chloride (PVC)
resin which allows continuous formation by extrusion
molding is especially desirable from the standpoint of

moldability. However, the strip-like member may also be

formed from a metal material.
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exanpl e involving the use of a liquid-formsynthetic resin type ?
back-filling material. Here, a liquid-formback filling material sPovAY 2083
a container 110 is drawn upward by an electric punp 111, and is fed into
the rotary coupling part 9 at a specified pressure. This container 110 is
al so appropriately mounted on a car (not shown in the figures), _ so that the
cont ai ner can nov@: i%r%h%?%%%%te%o%%?ﬁ%?¥n@SPﬁ%thﬁdeh?nﬁtFFHE 6ket he
back-filling material, the distance fromthese back filling material supply
devi ces K membed. to the back filling material injection nechanismpart 8 is
set on the short side. Back-Filling Material The back-filling material used
in the present Bwrbodh srest r iyl Diee aneeiv@nt S2ypeanr asyndbpeiacer aembetype
back-filling material; however, the back-filling nmaterial used is not

limted tQofh@ﬁ@péﬁ%&@éifﬁ%o€¥@@P$§ ribsessandr85forhe8 MEYL209319my al so

be used). In the case of a cenent type and synthetic resin type

back-fi 11119 satgti ghyothe dagkefhlhinoarBLeriah shomge! Lutdify during the

filling process to show a specified strengt referably,

t hi s back- f|| terial ssesses _foanm n ropertie Mbr e_spe ically,
2 coment 1JPEEHEEK "f ‘f*f? g hEverTar nolert el ae, 8P oY ChReR® “Reder.
and water (hereafter referred to as a cenent mlk or paste ot her

appr opri at¥F i SO FE IR TegR , LhePRPEPFLUALRGI AgPageAts Wh'Bh exhi bit
foam ng properties or gas nerating agents (e. pomdered al um num or
the |ike) Rireteaedbeg E&hﬁt%%Zv@@@o@&l%eYspaﬁPasﬁg@ Bavehan e@vakmterial has
an appropriate self-maintaining force. Alternatively, a nortar in which
fine sand hasclhebn Gueledi tect hen cefremidplst eThat et rap-hakeahsobbe used. In
this case as well, simlar mxing materials are appropriately added.
So-cal | ed ¢pamamsyat hegid #4681 DEglat ewssght asy syothehyCappsbpriype

back-filling materials. Such foam ng synthetic resin back-filling materials

POSSess 1 acki 1% Spd Pt &N AL eeh St 8L 8 r @A T 815 A28, | NThe inside
surface 526 is formed as a substantially flat surface.

Joint parts 520A and 520B that overlap and engage

with each other on the inside and outside are formed on
both sides of the strip-like member 520. Specifically,
the protruding rib of the outside joint part 520A is
formed with the same shape as the protruding ribs 522, and
a rounded recessed groove 530 is vertically formed in the
inside surface of this outside joint part 520A;
furthermore, a protruding part 532 is formed so that this
protruding part 532 is slightly longer than the width of
the valley parts 524. The length of the protruding part
534 of the inside joint part 520B is set so that this

length is slightly longer than the width of the valley

parts 524, and a rounded protruding rib 536 which engages
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form Furthernore, after curing, such materials exhibit a specified

strength. In the case of such foaning synthetic resin back-filling0 MAY 2003
materials, the duration and extent of foam ng are appropriately adjusted by
means of reaction 96 2 0 ~"i~lY ?_003 accelerating or inhibiting agents,

f oam ng agents and foamregul ati ng agents. Odinarily, such materials are
adj ust ed s®ithatheheoupdedoreraperdt 96ACHE PRB Péathroabryemenijencd
Furthernore, the viscosity and tacky adhesi on are adjusted by neans of a

t hi ckeni ngoagehde spoihhtpahe baGk-isl venyicaldyi &brinedadpushedend a
viscosity that prevents the material fromdropping to the bottom of the
l'ining pipsoRiendofsthd] psbedutiong gegtes3of tagkyhadheseonat bat-gauses
the material to adhere to the groove surfaces of the lining pipe R On-site
foam ng pl astissegughodsef 9981 g palyurst hgnesrmbgarhngnir egokesins,

foam ng phenol resins and the |ike can be appropriately used as such
foam ng sy, i sins. - LLpinpa: Met abovenenti oned |ini ng apparat us
S is used gégg%%gréfe%ﬁ§np¥hg£€?ﬁﬁ§gpg? ggg'interiors of tubular culverts
as descri bed be%gML {%gs. 23tthr0ﬁgh 26 show gn P tline,aof one %spect of
the |ining work: 'R ¢3LR- Pt hP s Pn? RY“WOr k- "8nBRaMHI é°F8 shown in
which the work is perforned on a sewage |ine tubular culvert P which has a
circul ar cP®ss é%%gibﬁ pEessedbunbe EREverEstfgt IPantneeakl ed08n8Er gr ound.
In the figures, QL indicates a manhol e on the upstream side, and

i ndi cat es themphbée daceheolbensendaimspdefag? rolileg~of-theyjednings is
shown in Fig. 23, a pay-out apparatus T equipped with a w nding stand
around whichlhestpapt) i ke teabeth800oiusdedupdotsudiaposetd bAct he
above-ground area on the side of the upstream manhole Ql, and a hydraulic

driving sourger€elisihtst ghbedogndbherstdeseli §h6ove 530, and the end
portion of the protruding part 532 is inserted into the
cut-in recessed groove 538, thus causing the joint parts
to be joined.

Lining Apparatus S (See Figs. 1 through 22)

The construction of the lining apparatus S of the
present embodiment will be described with reference to
Figs. 1 through 22.

As is shown in Figs. 1 and 2, this lining apparatus S
comprises the following main parts: a forming frame 1
with an annular shape that is freely bendable by means of
a link mechanism that is constructed from a plurality of
link bodies having a specified width, a circumferential
length adjustment mechanism 2 which is interposed in this
forming frame 1, a spacing maintaining mechanism 3 which

is installed in combination with this circumferential
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downst ream manhol e 2. The work is perfornmed fromthe upstream s?d]er"it""\(’ﬁwﬁﬂﬂﬂ
t he downstream side. Furthernore, the back-filling material supply device K
(K1) is disposed in front of the Iining apparatus S near the |ining
apparatus S as described above. Conveyance of Lining Apparatus S into
Interior of Tubular Culvert P The lining apparatus S is conveyed into the
tubul ar culererth RAEtRent Hee @bt of, refREBFahi g @f s0¢ik@e manhol e QL.
The formng frane 1 of this lining apparatus S can be assenbl ed, so that

t he conveyariderd 4 héhiapparmt udispeoed hen neEmhofesgict v ashaft ape:dts
Specifically, the opening parts of the manholes Q are small; however,
conveyancesfathedsinly me-raatiosml ¢ 5 hete bfo freiwxy | figamhdiel pod t fomingut s from
the back plates 17 of one inside |link body 10B, or by renoving the

adj ust nentp e%g’latnl% 21007 G LaHTT £2 et abnd@ngd heiadi BiSEABRG FRSRAN sm 2.

Fol | owi ng 't conveyance of the apparatus into [the manhole], the form ng

frame 1 is_f d..into u tac h

abovenent i% onedﬂgoﬂ comré‘nlnsa%] %‘g llprgg% %/L%\%g% &E § %rjl’us A 8 Bolt 31 in

t he manhol rthernore mschanlsm art.7 is arranged SO
Lhat | thi s TR Ko B o (HEhetl T3 CHE LR T orbh TOISFhEohr ame I - and
on site attachnment of this part 7 is also easy. At the sane tine, the

back- f|II|mﬁfhﬁﬁ%ﬁmeﬂa#?uﬁxﬂﬁ%ﬁprﬁﬁﬂﬁ&ﬁ@ﬁﬁ?ﬁw%dlﬁ%ﬁﬁﬁr%?a?@ecbﬁbm%%% devi ce
9 are also nmounted. In regard to the hydraulic systemwhich is used as the
oper at i ng r@EsEUrsn fpaftd sy sty thsemeus i ctipd psprc 500 haicoabecned via the
hydraulic rotary coupling part 9A of the rotary coupling device 9, and this
hydr aul i ¢ nqha g S0 insa ¢ dwmemt et ¢@, tdred hipdr swihé ccalseéy) nghsource G in the
above-ground area. In regard to the back-filling nmaterial system the end

of the injectdanrdrdie: 951 of eddien bagtudthd B LR igh 2 NheGt 4 DHo NBEhani sm
part 8 is connected to the back filling material rotary coupling part 9B.

There is ng,; y of the back-filling material F fromthe back filling
mat eri al supply device K

The present embodiment is also characterized by an
operating pressure fluid (hydraulic) system which acts as
a driving source for the joining mechanism part 7, and a
rotary coupling device 9 which is installed in common with
the back-filling material system of the back-filling
material injection mechanism part 8.

The detailed structures of the respective parts will
be described below.

Forming Frame 1 (See Figs. 1 through 13)

The forming frame 1 has an annular body with a
specified width. As a whole, this forming frame 1 is
freely bendable in the outward radial direction by means
of a link mechanism; this forming frame 1 possesses

lateral rigidity, and a portion of this forming frame 1
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Adj ustnent of Circunferential Length of Form ng Franme 1 The ci r?ugf gx\e%bfl
| ength of the formng frame 1 in the lining apparatus S is adjust J."‘*'
Specifically, the adjustnment bolt 31 of the circunferential |ength

adj ust ment mechanism 2 of the formng frane 1 is turned, so that the
spacing y is adjusted. Odinarily, the adjustpent bolt 31 is positioned in
the neutr &Ctosts iddh. atggpchuent Z603 tRe a1 QER1INY  Me ARt FRUNFEY ent i al

|l ength of the lining pipe Rthat is fornmed is regulated. Furthernore, the

i nsi de and’ out si de spaci ng mai ntai ni ng bodi es 41 and 42 of the spacing

mai nt ai ni ng mechanism 3 are placed in a state in which these spacing

mai nt ai ni ng bodescifi-skpar attesl f e leplht ptdierthds t drenwbxr nboad g xi ent

possi bl e. Mdreover, the circunferential length of the formng frame 1, nore

speci fi caldpsatden | engh ha of idbecioaderienyviel epea ob1 i hgl guyderroihers 4, is
caused to coincide with the circunferential length of the internal dianeter

of the tulylar. cu yest ,Féoerh@&?é@evféii {1t pfstpe circunferential length

adj ust mrent mechani sm 2e|s conpleted, the bolts 43 in the spacing

mai nt ai ni ng mechani,sm3 are turned so that .the inner and outer spacing

mai nt ai ni ngmggﬁiqgesc HEand 42 A gﬁ%ﬁ%mﬁt%gv\d/arﬁd]) each other and caused to

contact the tapered surfaces 40a of, K the tapered pl ates, 40, , Lini gﬁr\{grk The
1

lining work is Jerftf Mt sitordagtiteihe o1 Howrrgprbkebilve: he
strip-like menber_ 500 is pulled into the manhole QL, I|nside the nmanhole Qi,
t he assentdedche niiyk dppdked U0 RdePlrivesReCEhat 1t he- st PRpSEfRe nenber
500 is wound several tines (about three tines) around the formng franme 1
with the drink rigpafes he03 camd npnsreddahi sin dodies GLOBr ~¥h2003 part 7, thus
formng a lining pipe (referred to as the "starting lining pipe") Ro. The
ci rcunf er et edndtengiitiofeach other.
The outside link bodies 10A have an overall H shape,

and each consist of parallel side plates 12 and a

connecting plate 13 that rigidly connects these side

plates 12 in the central area. Circular shaft holes 14

are formed in both sides of each side plate 12.

The inside link bodies 10B are assembled from two

split bodies 10b that have a C shape, so that these inside

link bodies 10B have an overall H shape similar to that of

the outside link bodies 10A. Specifically, each of these

split bodies 10b has a C shape consisting of short side

plates 16 and a back plate 17, and the back plates 17 are

rigidly connected to each other by bolts and nuts (not

shown in the figures), so that the inside link bodies 10

are rigidly assembled as H-shaped bodies. Round shaft

holes 18 are formed in the short side plates 16 in
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the inside surface of this starting lining pipe Ro is equal to they q 1Y 2003
circunferential length of the lining apparatus S. Furthernore, th|% ¢
starting lining pipe Ro maintains a circular shape in a natural state

(wi thout the application of any constraining force) by virtue of the
elasticity of the strip-like nenber 500. (2) Inside the manhole Q in the
li ni ng apRASiticons \Gatr R ine 52 ke nghafhi kel 9f pbd RN §hassEd®l ed in
t he abovenentioned state, the attachnment part of the formng frame 1 to
whi ch the };}Jcﬂ‘aﬁmglmarhesmtpaﬁida hiazk beetieas t Behed is placed in an

i nward-fol ded state via the links, and the joining nechanismpart 7 is

pul l ed i nward iFudtteermsha) the ecinlomdogethen i tbdotdierstaedi figomi ni ng
pipe Ro. In this case, the outer end of the feed roller 73 of the joining

mechani sm{al tok 4 Sad! BGAE U Lde ThA Cad ef eHL&e Of 1 hAREpSHBEET DGR HPI NG pi pe
Ro in a natural state or |s caused to protrude slightly outward fromthis

C|rcum‘ere e fr r

“initial - age % pi pe % %%ﬁs Pis@ugfed&fag %’?gl%?aggn%ﬂg?dl S inserted
intothet | ar_.cul vert P S d. Th hape- mai nt |n|ngtool
nio he (il ar APTHS et Tt B1% L2 50T atAnaht Ehare: Bt -
2003 Fig. 24 shows one exanple of this shape-naintaini ng tool J. This
shape- mai n]tja?}ﬁl]?fbdlt%%ll%A'coﬁ‘%‘i%Je%g atRe ratt At GFRCPFALR (?ﬁ‘%s%lilﬁﬁtpl at e)
120 which substantially exceeds an angle of 180, end part screw hole
menbers 1210148 cH and it exrdl PaSehRg | Pt delkabt BerhSehd Paresdbf the
circular arc plate 120, two fastening screw rods |23 which are interposed

bet ween t hasess cstenf thdl@l eenbérand 218 with abeaninags 2¢remabodeemenber | 22
bei ng further interposed between these fastening screw rods 123, and a

pul | -in scroywdmsh 124 WdTd 115 Sk eyhengagetesni 1h 4he s8rew hole of the
abovenenti oned central screw hole nenber 122. To describe this in greater

detail, therghd CulpET@ £y Pb AL Perlly & MDEL S8R sw@é piet es{hat has a

circul ar- arc shape; this plate 120 possesses a slight elasticity, and
The link bodies 10 can be folded outward by a

standard 180° relative to each other, but inward folding is

prevented. However, as will be described later, this does
not apply to the attachment part.

Accordingly, an inward-folding preventive mechanism
is provided; one example of this mechanism is shown in
Fig. 5. Specifically, a recessed part 22 for stopper use
is formed recessed in the end portion of the side plate of
one link body 10 (I), and a stopper 23 which protrudes
toward the abovementioned link body 10 (I) is disposed on
the side plate of another link body 10 (II). This stopper
23 contacts one end surface 22a of the stopper recessed
part 22, so that inward folding is prevented.

Furthermore, outward folding is possible up to the point
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the outer side surface thereof contacts the internal circunfereq;bﬁ
surface of the formng frane 1. Screw holes 121a are forned in th é’% 2}933t
screw hol e nmenbers 121, and these screw holes 121a receive screws 123a that
are formed on one end of each of the fastening screw rods 123. Screw hol es
122a whi ch accommpdate screws_123b fornmed on the other ends of the

f ast eni ng RSy FRRISSTIRPYF 23 of PReER TS t Hlae cehliehl erdr eWrhare AeRbef 122,
and a screw hole 122b with which the screw 124a of the pull-in screw rod
124 is scridhe esigageslr i se¢osped parthd2centlee openphrg angle' vf; tke2003 t he
central screw hole nmenber 122. The screws 123a and 123b of the fastening

screw rodsrd@dssé¢ pareaped(dh eppges)t 80U rantdonsutddecd heyimpth®f the
pull-in screwrod 124 forns an attachment part 124b which is attached to

aspect in B4 0q TRFCL e LRy A RRLTTE FbRE PibheardC bRl il ot an”

joining nechanismpart 7 is acconplished as follows: the attachnent part
124b of t he2Qul Mith d&lkwafodhe241Ras t A6 PEEMELea di sk, and is engaged
with a counter-force receiving nenber 125 that is caused to protrude from
t he back suafaschmént heatousiBge bbiys 5360&ndhe)j oi ni ng nmechani smpart 7 so
that this attachnment part 124b is free to rotate. In regard to the use of

thi s shape- mai ntraé N et 0@ £ damé he §HaPEn NBE PAEhAERE HAOL, Jahg €heposed in
a specified state inside the formng frame 1; then, the fastening screw

rods 123 argififstmd i aefsmophpat 7t Ne diauehes ofot PReCELEMLAG- BESmR! ate

120 is expanded and this circular arc plate 120 is fastened 1 n place by

bei ng preSf]edY%an{p%ﬁ ép@aém&w%afl;j&rcum erence of the formng frane 1.

Furt her nore, -Th SCrew r 4 which is engaged with the joining

mechani smpart 7 by neans of the attachnent part 124b is turned so that the
{oi ni ng. mechani i 1A T2 MENLUPRER T hSRr HOTRSt RePPEREAR AFr BBEI on. |03

forming frame, and constitutes a link body. Specifically,
as 1s shown in Figs. 6 and 7, the attachment part
comprises two split bodies 25 and 26 that envelop and hold
the inner face roller 5, and that swing about the shaft
part of this inner face roller 5. The outside split part
26 is used for the attachment of the joining mechanism
part 7. 1In the link body 10b’ located in the direction of
rotation of the attachment part, the front side plate is
retracted to the rear, so that the link body has a narrow
width. The width by which this front side plate is
retracted is set at a width that is sufficient to allow
accommodation of the strip-like member 100.

Furthermore, an inward-folding mechanism which has a
configuration that is the opposite of that of the inward-

folding preventive mechanism, and which prevents outward
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F' C- ~r~Y 2003 and the Iink part of the attachnment part of the formng
frame 1 is placed in an inward-fol ded state. Furthernore, as |ofglasit (9603
shape-mai ntai ning tool J has a conparable function, this tool J is not
limted to the abovenenti oned aspect. (3) The lining apparatus S in this
state is pulled into the interior of the tubular culvert P, and_is

t enpor ari | 5P ¥ SRS | B PPt el BV B SQhYHRY i BRECHOR| #i Hh%eH #RSlBubul ar
culvert P (ordinarily the inlet end portion of the tubular culvert). During
this pullihg-disproedst;y the apeverentivngd appbrahmens pantl udi ng the
initial lining pipe R) is in a state that can be accommpdated within the
internal dianet&seoifidelipypudarisusivewtn P Bigor dj ngl yecéheed psrho
particular difficulty in this pulling-in operation. Afterward, the

shape- mai dai 1 NP+ dobst redOVEgi s ekt rotAti6gaif tRet Bedbagkatel ling
material injection mechanismpart 8, a connection with the back filling
material s 1 j de,yha,t bl 1y er | ary
coupl i ng ﬁgfﬂhg%%ﬁg%fgﬁgéf?hgg'b%%i??i?f?ﬁ%gﬁa%%r$%FgFﬂ?%c%#%%rﬁgghanism
part 8 is ready for the supply_of e. back-fillin erial., The |ining
Poparat us B0 HHY choCes YRR Ealt i Al ni e e TRnbrscrirecPipg - - (-
~~r~,~r 2003 Specifically, the feed roller 73 of the feed mechanism 52
contacts tPk tDIFRILIWaPETHi2The ThbBI 2FORRETefE PONERALFeEREVERIt he
reaction force fromthis tubular wall, so that the |lining apparatus S is
rotational $yréresen’/Furnte? dref the reaessafddratte?’fage EbRFers 5 and 6
of the joining nechanismpart 7 are driven, so that the newy supplied
strip-likelmenmbdrf&Dding joimbtowed hin hehénrangeé dfnthg pppead afgdea
result of the joint structure) in the joining area H of the strip |ike
nmenber 5008 bye  he, cl @i R friLa fedhRy ipaiar face mpldy aphouter face
roller 6. The formng frame 1 noves along the inside surface of the forned

lining pipg B as; @ L85ULl o8 Lheck Ot BLLEN. OF o6 e QUL EE, T phLELF4 AS 2

surface 27a of the recessed part 27 and holds an angle of

180°, and inward folding to an angle of 240° is possible

from this position. Of course, this inward folding angle
is appropriately determined in accordance with the
circumferential length of the forming frame 1. The inward
folding angle adopts a circular-arc angle that is
symmetrical with the circular arc shape of the inside wall
surface of the tubular culvert P, with a 180° linear state
as the axis of symmetry (y) (see Fig. 24).

In the forming frame 1 of this embodiment, the
forming frame is constructed from 17 link bodies;
however, this number may be freely decreased or increased.

In short, this number is increased or decreased in
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result, the strip-like nmenber 500 is spirally wound such that the linin
pipe Ris manufactured. Then, the fornmed lining pipe Ris left 4% Piic]03
the entire lining apparatus S revolves in the circunferential direction of
the pipe, and this |ining apparatus advances in the axial direction of the
pi pe while a new strip-1ike menber 500 is added. In this process, the force
that is apsldaganse e tdl tdunfdrasiater Qferdth Hhukahertl FeEhattat 2 as the
forming frame 1 rotates is received by the spacing maintaini ng nechani sm 3,
so that ndsexdessibiecdct reessvarkitth () f'l:~";"' 2003 generated in the
circunferential |ength adjustnment nechanism 2. (4a) In this process, the
lining pi pe Rt dr@imtedl naigtl adpudeconeeseacisver] 636 agpgi 2t he area
of the joining mechanismpart 7 of the Tining apparatus S, and this surface
recovers tg f @idLulgr: ig) €., a convex curved surface, as the

j oi ning mechani sm part 7 passes. Furthernore, the lining pipe Rthat is

left inthe re r ecQV t Cl+ asticity
of this lini ngali)}}epecﬁcg‘@f)feecﬁoe?rﬁcla%]l %’éxﬁiﬂ?%@mﬁnﬁﬁ éﬁ%ééﬁa@%s&é% g% in the
area of the lining pipe Rthat is gripped by the j.oinjng nmechanismpart 7,
the pressiHFABITE Yha? i PREIRMESF t q%‘“%/rheo%etlrﬁ%rijr‘gkr%% tet*%i a the
feed roller 73 and joining nechanismpart 7, so that a concave, curved
surface (Af ithe ofrcrwnwg@m 11 &@and ATyt gt e pel IpupkReRiesid+ om t he
joining mechanismpart 7 in the circunferential direction and direction of
dept h (axilendtilr exft itdn)s fowohvext vame/ed. surface (B) is gradually forned as
a result of the elasticity of the lining pipe R In this case, the convex
curved surface TH) dstherlesd tegidi yudtol dheofhvathi suef acembérameid Lbul ar
culvert P, or approaches this wall surface as closely as possible. In a
desirabl e Pe%mﬁﬁit 2 SRR | kdhShedie 2 siadopded im wgeh @ thAsuyht hat

e

passes throug al f-way point of the distance fromthe inside 106
10.

In the figures, 30 indicates nut bodies. 31
indicates adjustment bolts that have turning parts 32;
these adjustment bolts 32 have screw parts 3la and 31lb in
which threads are cut in opposite directions. 34
indicates bolt through-holes that are formed in protruding
parts 17a of the back plates 17 of the split bodies 10b;
the adjustment bolts 31 are passed loosely through these
bolt through-holes 34. 35 indicates screw holes in the
nut bodies 30; here, paired screw holes 35a and 35b are
cut in opposite directions. When the adjustment bolts 31
are turned, the mutually opposite nut bodies 30 that a
screwed into the screw parts 3la and 31b move in a
direction that causes the nut bodies 30 to be drawn

together or in a direction that causes the nut bodies 30
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~ ~~rf J~~' 2~~3 contact point of the outer face roller 6 to thE i nsi de
wal | surface of the tubular culvert P (contact point of the feed ¥di I'EY 2833
is taken as the axis of symmetry. (4b) At the same tinme, in this process,
the back filling material supply device Kis driven, so that the
pressure-feeding device 100 is actuated, thus causing the back-filling
material, 0 Re serwedicdut et fach RENESE/ f SR oReEREL hopPp@r 101 to be fed
out via the supply pipe 98; a specified anount of this cenment material is

i nj ected wibstdrece ot dreytwerupltiheg ek el & &g difi tde thy qedixosd pstit96 of the
injection tube 95 of the back-filling material injection mechanismpart 8.

The quid-ggg{ggxg@%fégﬁi§@ FRLSTV alqy §sdhgcharged into the space of the
(

concave curved surface (A) of the lining pipe Rlocated to the inside of

e outer Sagn (81 st, oSl AR S Dy R L Pl Dy gD 35

gradual |y changes into the abpvenenti oned convex urveg_surface_ B) and
adheres to the Waf | SRIFIR MG HFEFHRIRADDFSRaRUFDer t 1B 18ROl t, the
back-filling material is widely spread, and enters the groove parts 504 of
the strip-¢omeimniber wODh Nee colveeumfereneiahsbength datwstnentng materi al
whi ch consists of a foam ng synthetic resin, the back filling materi al
supply devieeshdiisms 2ri viem, tlaadotdeedO7embédimgnty, 2008s | mgohanfsnmis
back-filling material in the container 110 is drawn upward by the punp 111;

then, a specigdask anbtmttiod &dre f ooms tgusyndbhedn Coboesi endapkrtibhsng
material is injected fromthe injection part 96 of the injection tube 95 of

t he back-fdflimg 1w £dd al 1w 186di08 p@shani smpart 8 at a specified
pressure via the supply pipe 98 and rotary coupling device 9. The

back-fillin Lak: LS1{nj ected, i h e r of st he
strip-:ik; gemﬁggééﬁ%é%%i%)r%%u ?I%@8¥%ef?g%ﬁﬁgédﬁgsﬁgﬁégﬁht%?é

back- {11119 (RESTily FDEFELEIES n3dEhES "9 LhGoPUELE0EaL Lhe i g

plates 40 that are installed on the back plates 15 of
mutually facing split bodies 10b, inner and outer spacing
maintaining bodies 41 and 42 that are clamped by both of
these tapered plates, and bolts 43 which are mounted
between these spacing maintaining bodies 41 and 42.
Furthermore, this mechanism also comprises a connecting
plate 44 that is mounted between the outer spacing
maintaining bodies 42.

In the figures, 40a indicates the tapered surfaces of
the tapered plates 40, 40b indicates the guide walls of
these tapered plates 40, 4la indicates the tapered
surfaces of the inner spacing maintaining bodies 41, 46
indicates bolt through-holes that are formed in the
centers of the inner spacing maintaining bodies 41, and 47
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e., to the insides of the groove part 504 of the strip |ike nmenber 500.
This back-filling material accordingly foams and sets w thout falpineay 2003
downward. (4c) Furthernore, in this process, the strip-1like nmenber 500 is
successively supplied fromthe pay-out apparatus T disposed in the
above-ground area. As is indjcated by one_exanple of construction shown in
Fig. 23, tindieairdutcipparatts Thek 2uRstpiReedinsthel Fensers 6t ating
stand 622 is disposed via rollers 621 on a circular tack 620 installed
around t hetiopemiteyr pspacig tihel madhol =g Glodbes hd? . t hi 3ar brdicagest and 622
is free to rotate, and a wi nding drum 623 on which the strip-1ike menber
500 i s woutitk ivo Bt Neew@rpihias af | one Hbetst4Bp- 3keingnbetes500héo be freely
paid out is supported on this 108 "% ~~'aY 2008 rotating stand 622 so
that this wbndi §10 6 Usaissf reedt P3¢ oiRbecatds The tRiestied Haarkng
back-filling material fills the space between the tubular culvert P and the

manuf act urggl | e 0o LS R. ArdubRSbicof hlie Loantygnand; seLiing of this

back-filling material, a speci strength is nanifested, and the |ining

pi pe R and_tubul ar culvert are_formed jnto an integral it,yvia the back
i PTing nef @it el Freatt s Thooneoehetnfoasteiales hetbleR 11111 g
material, this materjal is forned into a finely textured material inside

t he groovetartRs&oal R %P?e%h??dﬁﬁw%%eogxh%ﬁdgﬂbt%C?Fﬁﬂmﬁ?nYH%gfBaﬁing
agent; furthernore, the reinforced strength of the lining pipe Ris

i ncreased dyvanreingtandgreoftrani snpasktieon| pAgthat entar. speeenger, since the
back-filling material in the groove parts 504 is bonded to the inside wall
surface ofmdtetdimwinarbeddieer42P, the tubular culvert P and |ining pipe R
are formed into an integral unit. Furthernore, in cases where the
back-filling nemsn@l Figsa {vathAgugyni BetrEgsesin haadipgsnekethal as
well, this back-filling material adheres strongly to tubular culverts P

made of congh@i€iofddofiths sPeciRGeRse J1APNGSnOEnLAGsAY Bt DRt AC resin
lining pipe R i. e., the
state in which the circumferential length adjustment
mechanism 2 is contracted, so that the gap between the
inside link bodies 10B is narrowed (gap a). Fig. 13 shows
the conditions of the spacing maintaining mechanism in a
state in which the circumferential length adjustment
mechanism 2 is expanded, so that the gap between the

inside link bodies 10B is widened (gap b).

Guide Rollers 4 (See Figs. 1 through 4 and Figs. 6 through

9)

The guide rollers 4 are mounted on the respective
shaft parts 11 of the forming frame 1 so that these guide
rollers 4 are free to rotate. The roller main bodies
consists of a hard synthetic resin material or metal

material, and contact the inside surface of the strip-like
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groove parts 504 of the strip-like nmenber 500. This back |09 ?'~,~9
"1 2003 filling material is constrained inside the spiral'éL83We2%Brts
504, so that all three of the abovenentioned parts, i. e., the lining pipe
R, back-filling material and tubular culvert P are fornmed into an integral
unit. (6) When a lining pipe R has been forned through a specified |length
of the tubtgBPeEuPVert PreoPbRRARTFyovhdet BPALeFEndt h4R? ofPYRe@manhol e QL
to the manhole @), the |lining apparatus S is renoved. (6a) Prior to the
renoval oflemathivhaly bpphsatlie Brside wadkhf oFl thg dhankrbatiest afy
coupling part 9B is renoved fromthe rotary coupling device 9.

Speci fi cal hywetde, | &) sgécDhi¢dbeudbetrs (ontlinhtilyomn t bE baekghibki ng
material rotary coupling part 9B, and the screw is |oosened by turning the

rotary COUﬁéiDQr§44iO4bheoﬁeﬂﬁéS@;theﬁékﬁnofnthéejB@ﬁkn&ihébﬁgnﬂgheria'
rotary coupling part 9B, after which the rotary coupling 84 is renoved from

the i nj ection. CPUPLLEGPHOE B3rolPXbro! BROLASECRLRINNheBL LAgRRASENed and

renoved, a Injectiron coupling prpe 83 1s pulled out o e rotary
coupling devige 9.,The b ct-fillin material _systemis tg cl.eaned as
pronpt |y a%uho%s?%+%?r%u?? e?%n?%,g?%u?ggggaaioé?h Spér gﬂnafpgggsure
fluid system (hydraulic sgstgg% as well, the piping 77 is renoved fromthe
rotary coupFfHy He¥F cBe®PeE 1 5S®° MAYI2008 €BB) 'Next, the entire lining
apparatus S is renoved. Since the |lining apparatus S has a circunferenti al
| engt h adjJ@inbng Meehani sm Parhal caacbEidesassedbl édangdhild Ebrevah wor k
can easily be perforned. Furthernore, the lining apparatus S can be split
as descri bke) above, so that conveyance to the outside via the manhole Qis
al so easy. In this way, the lining work of the present enbodinent is
conpl et ed. The joining mechanism part 7 is mounted on the

attachment part of the forming frame 1.

The main body of this joining mechanism part 7

comprises a joining roller part in which an inner face

roller 5 and outer face roller 6 are combined as a set.

Furthermore, this joining mechanism part 7 also

accommodates a gear mechanism 51 which effects

synchronized rotation of the rollers 5 and 6, and further

comprises a housing body 53 which holds a feed mechanism

52 that moves in linkage with the gear mechanism 51, and a

hydraulic motor 54 which is attached to the housing body

53, and which is used as a rotational driving source for

the rollers 5 and 6.

Furthermore, this joining mechanism part 7 is

disposed in a position corresponding to the joining area

of the spirally wound strip-like member 500, i. e., the
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In the lining work of the present enbodi nent, as was descri bed aboz?L %
lining pipe Rthat fills the entire cross section of the tubul ar ctl BAY #03
can be forned as the formation of the lining pipe R proceeds, so that there
is no cross-sectional |oss. Furthernore, a double pipe is obtained as a
result of the integration of the tubular culvert P and |ining_pipe R caused
by the setRPHHtbPntHeeBACktie| FerReaRatBei aPanpt afsethengtpiBpeikees that is
sinmul taneously injected, so that a lining pipe can be nmanufactured

econoni calmgmioeeral0 . anrieoletralihejodtedproofing is i nproved by the
setting of the back filling material. In addition, since the injection of

t he back-f {(fidusngewedyab3j s performed sinultaneously with the formation of
this lining pipe R the working efficiency is greatly 111 2 0 M~Y 2003

i nproved conpargd {9 $hékn ofn cenyentisnaghq et hodsei Roubi £ HbKL1 Bg work i's
perfornmed afterward. Mreover, in the rotary coupling device 9 of the
present e ! ; u re | i.ch e er at | p u fluid
systen1(h§§$g% |g&%%2%£{ i%gug%%€-¥?#fi%%ﬂn%§§r%a bgggté%?gréggbaxial is
enpl oyed; accordi ngl the size of the rotary coupling deyvice is reduced,
so that tH%nip%%eafﬁ u??%ds?ofh?BsY%?I%??%ﬁ gngeggéeg?naﬂa SPREEYt he

i njection coupling pipe 83 of the back-filling material system passes
through t PeXF o RemtErablt Phe Rydranl FeatotAryuepepl Pagt padh 921 a flow
path cross section with a maxi num di anmeter can be nmai ntained, so that a

| ar ge anoure ©fogrdkamd|joheedarteh atheahover spppti 2B Furahgeimirg since
the back-filling nmaterial rotary coupling part 9B can be renpved fromthe
rotary coupdviage deVice 9 by a sinple operation, the setting back-filling
mat erial can be quickly cleaned away when the lining work is conpleted or
during interruptnoftse of igliees] NENYiNOIKatdS @ FesHl 69 sn@OEAtEENANg wor K
operations can be realized. In the abovenentioned |ining work, application

to a tubul @sncadvend Mhd hyy soung g{@@@-ﬁ@&ﬁt@a ¥asthodi¢pt 68, Bewever,
application to tubutar culverts with an oval

indicates a receiving shelf that accommodates the
connecting rod 59, 61 indicates a coil spring, and 62
indicates a nut; these parts constitute the joining
device 57.

(Gear Mechanism 51)

As is shown in Fig. 15, the gear mechanism 51 has
three shaft parts 64, 65 and 66 which are mounted between
the front and rear walls of the housing body 53 in that
order so that these shaft parts are free to rotate, and
gears 67, 68 and 69 are fastened to the respective shaft
parts 59, 60 and 61. Furthermore, an inner face roller 5
is connected to the second shaft part 65, and an outer
face roller 6 is connected to the third shaft part 66.

The second shaft part 65 rotates in the reverse direction,
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cross section or horseshoe-shaped cross section can al so be accorrpéidﬁt}ﬁ\c# iZHUB
the same manner. 112 ~hY 2003 This lining work can al so be appli to
tubul ar culverts with a rectangul ar cross section (see Fig. 27). There is

no substantial change in the lining apparatus S [in this case]. There is

| i kew se no substantial change in the shape-majntaining tool J, either,

J
except forathdheadthitthishald RA%s P HokHeeTi Feuthe - 50" PHrdt e 430 t hat
contacts the formng franme 1 is altered to conformto the |ower half of the
r ect angul atinadhilar, oulttertespgactperd orim ngptdteion mhgthwrkirstheskafip-1i ke
menber 500 is wound around the formng frane 1, and the shape nai ntaining
tool is mparteds0 tdwdomdindliy, alhd i immgr pfpee RroMidh B specoited shape is
obtained prior to the insertion of the apparatus into the tubular culvert.

Afterward rddd Srdidd @ AdPHIW B RppBsite R I&S 10K FRgntahahar cul vert,

and the work is perforned as described above. \Wen the joining mechani sm
part 7 reaghgs. a corner part, the links of the attachment part of the
forming frame 1 conformto the variation in the shape of the corner part.

Thi s enbodi nment_ i ncl udes the follow n e (1), The strip:like menber
o ot T ted B HE St n R T TRe 1T gtied T S et any

strip-like 113  ~' h'f 20D3 nenber which possesses elasticity, and in

whi ch bot MEiHe i DaTRIC M alge FHEaHRed ot U1 it S, shadt be2tsed. (2)
The joining mechanismpart 7 is not limted to hydraulic driving; an air
pressure rfft gro gl gol hespperlt (Mkex s7Of1s heres esentot@bodi mEiy In the
lining work perforned using the |lining apparatus of the present enbodi nent,
a lining ppedihatoller 70 is formed with substantially the same

diameter (including a smaller diameter) as a feed roller
73 that will be described later, and the external
circumference of this spacer roller 70 contacts the inside
wall surface of the tubular culvert P. Furthermore, this
spacer roller 70 may also be appropriately omitted.

(Feed Mechanism 52)

The feed mechanism 52 comprises a driving sprocket 72
which is fastened to the second shaft part 60 outside the
housing body 53, a sprocket-equipped feed roller 73 (73a
indicates the feed roller part, and 73b indicates the
sprocket part) which is mounted on the third shaft part 61
so that this feed roller 73 is free to rotate, and a chain
74. To describe this in greater detail, the driving
sprocket 72 has gear teeth 72a on its external

circumference, and is fastened to the second shaft part 65
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fills the cross section of the tubular culvert can be forned as th

formation of the Iining pipe proceeds, w thout any need for a spec?@iVAY 2003
di anet er - expandi ng operation, by using a formng frame that has ordinary
flexibility, so that there is no cross-sectional loss. Furthernore, a
doubl e pipe that results fromthe |ntegrat|on of the tubular culvert and
lining pi pelaauskay BF t$RL 578 19PN Her bAKLRFT | FinkS ndE&YiBY with setting
properties that is sinmultaneously injected is obtained, so that a lining

pi pe can Erredactdreet atohors caalmlyibv@iiamlthwle@ﬁ*@rpamm ebproofing is
al so inproved by the setting of the back-filling material. In addition,

si nce the injecthomnsmiodiet bagkigped | figedatellatr 73 panpoised a

simul taneously with the formation of this lining pipe, the working

ef fi ci encysn#] Bt & P OVEEk SO PRFEd7 319 éﬁ@taoiaﬁ@@ﬂ@ﬂém@ﬂéf pethods in
which filling work is perforned afterward. 114 M ~Y Z003 Moreover, in

h h
the rotary. sounl g devige glalhe psasens fllpva@é'%ra 8, 9PET AL DT pr essur e

fluid syst iC systen) | Thg material systemare

coaX|aIIy djspo ed; accordi the iz tary-coupling device is
reduced, athaafb‘?% HLPate t{’}g‘ﬁ% i f%‘?eﬁ?ng?]aﬁlétfg l?s %%IUJE%d and

attachnent is facilitated. Furthernnre since the injection coupllng pi pe
of the backeTa1t i ngliifat e TFKEy Jtart phid daat HFRRGHCTHEN o3h af CBent er of { he

operating pressure fluid (hydraulic) rotary coupling part, a flow path
cross secte¢dieniah alpeun RF@neter can be maintained, so that a |large

anount of back-filling material can be supplied. Furthernore, since the
back-filling meltles iclaiot st yisouphnined pam t tltand beviegosedotken The rotary
coupling device by a sinple operation, the setting back-filling materi al

can be quigkd ytitd esprask @ ypaden7 3theo £ | thdgs pos Kk & 5-Qapbpesedfesdaduri ng
interruptions of the lining work. This contributes to an I nprovenent in the

wor ki ng effdci@ncys, SEOND EMBOD VBT Fi85yi 28 EHFOMObs 4nd | hHstiRge
anot her enbodi ment” 'of the tubul ar cul vert interior |l ini ng apparatus of the

sprocket 72 to the sprocket-equipped feed roller 73.

Furthermore, the rotation of the feed roller 73
contacts the tubular wall of the tubular culvert P, so
that the rotation speed of the apparatus S is determined
by this rotation; this speed is synchronized with the
formation speed of the lining pipe R that is manufactured
by the joining roller part 50 (described later).

In this apparatus S, the cross dimension of the
apparatus (including the feed roller 73 of this feed
mechanism 52) shows a maximum diameter in the natural
state, 1. e., unconstrained state.

In regard to the relationship between the feed
mechanism 52 and the spacer roller 70, both parts are

installed in combination in the present embodiment;
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present invention. In this enbodiment, a pipe manufacturing method) g may 2003
configuration with a so-called internal-circunference regulating systemis
used. 115 ~ 0 ~,~Y 2ao~ Specifically, Figs. 28 and 29 show t he overal
construction of this lining apparatus S1, and Figs. 30 through 40 show t he
constructions of the respective parts of the apparatus. Figs, 42 through 44
show anot HEW&EHectONF % Hetdr@lef ret Hike sk heray the ehitbedi ke nenber
that is used is that sane as that used in the first enbodi ment. Lining
Appar at us BIr thereorsst ridvg i dnioing heystemn ngf appar feed Silbérthd mpaesent
enbodi nent will be described with reference to Figs. 28 through 40. As is
shown in Bgoni2Band 28 this féed ngo Bppar a3 usaplbe odpidses whehf ol | owi ng
main parts: specifically, a form ng frame 201 which has an annul ar shape, a
plurality afe guirte 16 | &F Sa 28072 v cho BT & di sposed at a specified pitch on
the external circunference of this formng frame 20l, a joining nmechanism

part 205 &cﬂ t j@ the formng frame 201, and which conpri ses
an i nner :‘I\g{e réolf]lfg% 0 an%i)an outer face roller 204, a driving feed
roller 206 whi is_ di,sposed . th this roller ves in |lipnkage with the
abovenent i oned ‘}i T nsdjcg"glh]e{'his%rﬁ ‘pgi‘rf’ efae ha‘y%:fwg??trg}o%?r d#?v f eed

rollers 207 which are attached to the front surface of the formng franme
201 on t hé*'GaRA SrRide ofrAMe THAEAES ref ethe Aeking 1793y Pd6 Witho Ay
2D03 material injection nechanismpart 208 which is disposed adjacent to
t he j oi ni g erethianingn P it 205 eahdtlabs dxidraal ieineter efncennegiedt i ng
frame body 209 which is disposed so that it surrounds the formng franme
201, and win dtheoliesst rsHafMkggertwiéh. this form ng frane. The driving and
driven feed rollers 206 and 207 form
“In” side piping 76a which feeds oil into the

hydraulic motor 54, and “out” side piping 76b which

discharges this oil from the hydraulic motor 54, are

connected to the hydraulic motor 54. Furthermore, these

sets of piping 76 are connected to a rotary coupling

device 9 which is attached to the housing body 53 or

forming frame 1 in an appropriate position, and hydraulic

piping (external piping) 77 (see Fig. 1) which

communicates with an external pressure source 1s connected

via this rotary coupling device 9.

Rotary Coupling Device 9 (See Fig. 17)

The rotary coupling device 9 consists of a
combination of a hydraulic rotary coupling part 9A, and a
back-filling material rotary coupling part 9B which is
disposed through the central part of this hydraulic rotary

coupling part 9A.
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a series and constitute the feed nmechanismpart. Furthernore, a portion of
the back-filling material injection nmechanismpart 208 is built in?@ ﬂﬁ? 2003
external circunference regulating frame body 209. The detail ed structures
of the respective parts will be described bel ow. Form ng Frane 201 (see
Figs. 28 through 30) The form ng frame 201 has an annul ar shape, and

mai nt ai ns @wpadieRatandiGurking rRagl t9%f having a specified width and
t hi ckness. A portion of the annular shape is recessed to forman attachment
part for the jdihe rngydmohan smjpery @05l iy spdiot hgecdnahet 200f cansi st s of
an appropriate nunber of split bodies (segnents); however, this formng
frame may cdngdire fof e @ascy ndit 8gd Bl £ ied .bddy €agh smiia body, a frame
body is constructed fromside plates 210 (a front side plate 210A and a

rear side 1aitr§n2i1@aﬁ) M\%ﬁ&ﬁfr%w%drmc@npsrﬁ%e]_syééafﬁ% and flanges
en . These

211 on bot parts rang bodi es have a 117 ?_ 1~s ~~'"~ 2003
specified r.igidit i gl dity-rel ':p_g r opriately
added so t la’%cfhbeélc}sf S’{%I{%’gclhsétl n%kgle%geéj){g ur %Jr;@ re?a%%e ?%ng(és 211
contact each other, and [the formng fra is assenbled b ans of bolts
and nuts (%a%%bw‘ﬁi%lf%@qlf db?wﬂ,]%) vﬁ’?ﬁ h%a%o?tggjgﬁhﬁe%ﬁs 269% hr ough
bolt through-holes 212 fornmed in the flangrgq? 211. Bearing recesses 213 are

recessed iFAMEDULLT dPERRSOfthde Shie PHPhe 222995 athEAuahpptepri at e
spaci ng, and these bearing recesses 213 accommpdate the shaft parts of the
gui de rol laisaR0ZntRe centhal rpvrtion ddy B0 at tArhhent part &sardcessed
in a V shape, and the front side plate 210A in the direction of rotation of
this part drs ‘thsposseshr us tdws formde frearhé hfhxédenbddpn?9si dehel ated 210A
of the other split bodies, so that a narrow width is forned. The w dth of

this retraggdion iss sS€nddcted € iehdbatihs sudéigigthgt peacspnprdate the
strip-like nenber 500. The front side plate 210C of the V-shaped part is

used for the, aig apdinprd of ciited Ol 9: SECHGA] SMB3Ehe 205ut 2150k RdpCat €5
is connected to the “out” side piping 76b of the piping 76
via a connecting pipe 79B. The rotating body 80 is
engaged inside the fixed body 79 so that the rotating body
80 is free to rotate while maintaining a liquid seal, and
two connecting ports ¢ and d are formed in the end
surfaces of the rotating body 80. Hydraulic passages e
and f that communicate with these two connecting ports c
and d (“in” connecting port ¢ and “out” connecting port d)
are formed inside the rotating body 80, and these passages
respectively communicate with oil grooves i and j that are
recessed in the circumferential direction in the

circumferential surface of the rotating body 80 via

communicating holes g and h. The oil groove i
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t hrough-holes in this part. Guide Rollers 202 (See Figs. 28 through 30) The
guide rollers 202 are di sposed on the external circunference of th Efrgiq%
frame 201 at a specified spacing and with specified angles. 118 2 ) WAY 2003
tfaY ?..t703 The roller main bodies 217 of the guide rollers 202 consi st of
a hard resin material or a netal material, and are installed via bearings
so that tHeQEWR]FaEesmYhthobires N7 RPELfRrecahd EBEaPblaBb0PVEOl' [&r shafts
218, with these guide roller nmain bodies 217 contacting the inside surface
of the stré¢puhikecababeriBOOthdoloih§ Merhahi sm Part 205 (See Figs. 31 and
32) The main body of the joining mechanismpart 205 is a joining roller
part 220 whi ch Fsrtieeowabéy tibenféedednbbdlie Tornsngttaahed20b, taad in which
an inner face roller 203 and an outer face roller 204 are conbined as a

set. Furthesh®igy b 591 MAGt ARSI BALPAGEMZAS acspEMdRtgS,a gear
mechani sm 221 which etffects the synchroni zed rotation of these rollers 203

and 204, 2?95%%ﬂ$gﬁEh§ngéi§§ﬁea%§9y§gngzggggnﬁggemhiCh hol ds a driving

feed roll on this gear chani sm hydraul i ¢ notor 224 which
is attached to the housing body 223 ang which is used as.a rotatigpal
driving source TOF°¢He ro %rsY§0355ﬂﬁ Bi.oghFéej8Fﬁ?ﬁﬁaﬁe8ﬁ8hP§n?gart 205
is disposed in a position corresponding to the joint part of the spirally
wound stribs | FRRAFENDRIES0BNE | T 1RT  CORNRRRIPOSPPFBNCWAEr BNBhe strip-1ike
menber 500 is initially joined. The construction of the joining nechani sm
part 205 corderabli€orehaty ofcumnbingi pihly PRchandsinpaleoul”i aidRe719 2 a
r~ ~Y 2003 preceding first enbodi nents accordingly, a detailed description
is omttedof anlte oekyeamabupipiveg déscis ptooneatéd be gheehobel’ow. (Housi ng
Body 223)

connecting port d of the hydraulic rotary coupling part

9A. Furthermore, the external piping 77 is connected to a

hydraulic driving source G.

As a result of the interposition of this hydraulic

rotary coupling part 9A, the operating fluid is exchanged

between the piping 76 on the side of the hydraulic motor

54, which performs a rotating operation, and the external

piping 77, which does not perform any rotating operation.

Furthermore, the driving force of the hydraulic motor

54 is transmitted to the first shaft part 64 by the gear

mechanism 51 and hydraulic motor 54, and this driving

force is transmitted to the second and third shaft parts

65 and 66 via the gear mechanism 51. The second shaft

part 65 and third shaft part 66 rotate in mutually

opposite directions.

(Back-filling Material Rotary Coupling Part 9B)
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The housing body 223 is divided into an upper part 223A and a | owep P4
223B; the upper part 223A is arranged so that this upper part 223A canAgeZUD3
opened about a pin shaft 226, and this upper part 223A is cl osed agai nst

the |l ower part 223B by neans of a closing device 230. In the figures, 231
indicates a rib, 232 indicates a connecting rod which is pivot-nounted on
the rib 231, 233§ madaidsl el e 88 kg ks ed Fa i hatodr bRt e sO® he
connecting rod 232, 234 indicates a coil spring, and 235 indicates a nut.
These par tcomgonistdas uthe tiel slwisiqignaliovimer280. rfaeaty Mezhaim ac2Rd) The

gear nechani sm 221 has three shaft parts 237, 238 and 239 which are nounted

bet ween t hesydplantg anibd 88 wialdls f gdesdpusingudtodyhe 28oumd thele ogder so
that these shaft parts are free to rotate, and gears 240, 241 and 242 are

fastened tig the negpeailMe shafty RS 2}f p238 dd £39. 3 Rt heymore, an

inner face roller 203 is connected to the second shaft part 238, and an

outer fac I 1Sy - ed t ir §Pﬁf e second
shaf t 120%6‘%%%%,%3{1?“%%8?%3% %egd r%‘faékgés f|jrn eér}cgﬁgeé%%f%?r%%ti on, and
the third h.aft.r{).art 239 roLit’PZ]?es in the forward direction, with respect to
the rot at i oh D 1HE FiFse© P& P237 - accordingly, the inner face

roller 203 and outer face roller 204 rotate in opposite directions from
each ot her. Furihélamsie e Wpatem r%‘f?%ﬁ’e’?@e%%@ therai mieF R ehe spaci ng
is attached to the third shaft part 239. (Driving Feed Roller 206) The
driving febplbinemres Gohisd tateasraheanmipdoyerd Wwheh faed mechani sm
part. This driving feed nmechani smpart conprises a driving sprocket 245
whi ch i s frasltemiekly sHrerts etiorst shafdtipar tt12388eotdsmale dhendtossi ey body
223, a driving feed roller 206 which has a sprocket that is nounted on the

third shafdhipardi 3B 30 d hade tdu scrept agkied pSpd re® d4n rned atessapd a chain
247. The driving sprocket 245 has gear teeth 245a on its external

ci rcunferanpeufdis dastengd HoLd her SBEKk hydraulic rotary
coupling part 9A, and a specified protruding length is
maintained in the front and rear parts when the pipe 83 is
passed through a specified position. The internal
diameter of this injection coupling pipe 83 is set at a
sufficiently large value so that there is no obstruction
of the flow of the filling material through the pipe 83;
furthermore, a stopper 85 is fastened by after-attachment
near the front end, and the extent to which the pipe 83
passes through [the hole 81] is regulated by this stopper
85. Two screws 86a and 86b are formed on the external
circumference of the rear end portion of the injection
coupling pipe 83; the front screw 86a faces the back
surface position of the rotating body 80 of the hydraulic

rotary coupling part 9A when the injection coupling pipe
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shaft part 238 via a key or spline engagenent, so that this drivi

sprocket 245 rotates as a unit with the shaft part 238. The driviggof@éﬂ 2003
roller 206 conprises a snall diameter sprocket part 249 and a

| arge-di aneter feed roller part 250, and is nounted on the third shaft part
239 via a bearing 251 so that this driving feed roller 206 121 2 0 f ~w Y
ZOU~ is friEd 1D patnd. thrugprivhkerowrd thobe $hs edrtheeini2abionn its
external circunference. The chain 247 is nmounted on the driving sprocket
245 and sprogkkEtngarip 483 of s t hestened ngy febghteohiry 206asbedingamstits t he
driving force of the driving sprocket 245 to the driving feed roller 206.
(Hydraul i 8'Miteat 224)sdiewdy dsatid | chi®t ocr@2486s attached to the front
surface of the housing body 223, with the driving shaft 224a of this

hydraul i c not orp22dh&ansect eghd orddie $érsh $68f1s PRSIn&37withna side piping
253a which feeds oil into the hydraulic nmotor 224, and "out" side piping

253b mhich%g S g% {A { ﬁr@pl' r 4 re connected
to the hydr J%?Dﬂggﬁé#g %?Q ur %%p%%$§?9¥ ese %%?QP%§ %%%i%%§253 are
connected to a rotary coupl il2193a255 ééee Filg[gs. 28 lﬁ agd 13 % a an
attachnent pl ate 25 e R ACHELTBP TR hotsTRGE bodyP225% or 28%r ni ng
frame 1 in an appropriate ﬁgsition, and external  piping 600 which
conmmuni cat®s dRtthian ReQeril thresstrblsRiyRe FRigomheEt cBiP® 8his rotary
coupling 255. The rotary coupling 255 has the same construction as the
rotary couiléhglRlyitdee amnwlaheopdev? duss ehberli rentrotane. magndeeneépl aced
by the rotary coupling device 9. (Rotary Coupling 255) (See Figs. 35 and
36) 122 e Mea 20881 )Thh B tlot aslyocoupl perg8 25bs cohssasdl sobHf lay canbi nat i on
of a cylindrical fixed body 255A and a rotating body 255B

closing cover 8%a, while the other end (the front end) is

open. A screw 98b which expands in diameter toward the

end portion is formed with a tapered shape in the internal

circumference of the short pipe 89, and this screw 98b is

screw-engaged with the tapered screw 86b of the injection

coupling pipe 83. A plurality of discharge ports 89c are

formed at a specified spacing on the circumference of the

same circle in the vicinity of the central portion of the

short pipe 89, and O-ring grooves 89d are recessed in the

outside of the short pipe 89 parallel to the discharge

ports 89c. O-rings 9la are mounted in these parts. 89e

indicates a spanner engagement part.

The annular body 90 faces the discharge ports 89%c of
the short pipe 89, and is mounted with a liquid-tight seal

so that this annular body 90 is free to rotate about the

short pipe 89. 9lb indicates a fastening fitting. A wide
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used in conmmon with the rotary coupling part 272 of the back-fillin
material injection mechanismpart 208. Here, the hydraulic systemw |l be
described. In Figs. 35 and 36, an "in" port a and an "out"” port b are
fornmed in the fixed body 255A; the "in" port a is connected to the "in"
si de pi pi MFIS3a Y2 the R P os3ly afrrme iputhe pbrtebnak connected to
the "out" side piping 253b of the piping 253. The rotating body 255B is
engaged i nsi meant e dntdedl boayf 2550 8ochidatntdenabtal ragnbedsn268B is free
to rotate while maintaining a liquid seal, and two connecting ports ¢ and d
are formedksurtdde ehdisardranetaofbddie IOt Bdd gy bowy 2OSEhatlydrpotte
passages a and f that communicate with these two connecting ports ¢ and d
("in" connggd i ngr P e ndd, "OU s RIRGE L Ok POO wh 1 @K ecdphuRchpssde the
rotating body 255A, and these passages respectively communicate with oi
grooves i .and j.t.hat sed j ir | Lr ion in the
»ﬂat% e 12 %%oev e&frﬁé £d f(ﬁxﬁ&? &t y&@g@g&%‘éi@% g regl

circunferential surface o e rotating bod Vi & conmunicating holes g

and h. The oil. grqove i_co nicates with, the “in" port a, and the oi
aroove "] CTEBHAIRERE i { 1 (FRECRRESE fotRe 123 2 TR FRBIRRIGAL8E 123 2 U
Nif'1lY 2003 ring, and 258 indicates a ring that is used to prevent any

sl i ppi ng dUtth Pt hethra rIfhePoTh " d@P dbs plps iyl BB 0B thheCeke &dPal pi pi ng
256 is connected to the "in" connecting port ¢ of the rotary coupling 255,
and the "ouf "thsg dnpilEnd@E6hP®df the external piping 256 is connected to
the "out" connecting port d of the rotary coupling 255. Mreover, the
external piAttecitnt saodiecdedl tof Rdtyalraulocpdingi Dgvsoarge G As a
result of the interposition of this rotary coupling 255, the operating
fluid is exchasngeshtbet ween the piping 253 on the side of the hydraulic
not or 224, which perforns a rotating operation, and the external piping
256, whi ch doe t tiat d @Qﬁp j . The f VLN rce of
the hydraulic Sn%%r”%%%%%”nsénpt%%n%% t ea(%?lr?@%lsﬁa?%r]%%%t%%g by the

accomplished as follows: first, the hydraulic rotary

which is inserted into this fixed body 255A; this rotary couplin922§qqA¢2m03
g

coupling part 9A is attached to the housing body 53.

Next, in the back-filling material rotary coupling part
9B, the injection coupling pipe 83 is passed through the
round hole 81 of the hydraulic rotary coupling part 9A and
stopped at the position of contact with the stopper 85.
The fastening nut 87 is then inserted from the rear part
of the injection coupling pipe 83, after which the
fastening nut 87 is turned and tightened down on the screw
86a of the injection coupling pipe 83 so that the
injection coupling pipe 83 is fastened in place. Then,
the screw 89b of the short pipe 89 of the rotary coupling
84 is screw-engaged with the tapered screw 86b of the

injection coupling pipe 83 so that mounting is completed.
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abovenenti oned gear nechani sm 221 and hydraulic notor 224, and this drivin
force is transmtted to the second and third shaft parts 238 and 23D MAYa 20
t he gear nmechani sm 221. The second shaft part 238 and third shaft part 239
rotate in nmutually opposite directions (Joining Roller Part 220) (See Fig.
32) In the joining roller part 220, an inner face roller 203 and an outer
face rol | e lare installed side by side in the axial direction of the
pi pe; furthernore, 124 ~J 1,:aY 2003 these rollers are disposed with a
speci fied gap rRenvwIneics Fetowenl idteed Ay ex osecediate thleast 1 pehé ke nenber
500 is clanped between the two rollers 203 and 204. Furthernore, as was

descri bed e td her itHerad@ednd ol i @ie 03 t sclthaeet pyoeédaeded to the
second shaft part 238, and the outer face roller 204 is directly attached

to the thigglshaftapaft 23%nhdheasonst ried ivdcefrihi sngahpiogigol ler part
220 is exactly the sanme as that of the joining roller part 50 in the first

nmbodi t [ : indi.,cat ajfge/' i . Ri f,y b 261
?ndioc:a{rgrs] raoné%ﬁghﬁ%aurﬁ%onoi%gaafr?%@i @}n ee%f%g(lg?‘grﬁsl%;@% Sggé]y ?g@‘gdss and
34) The driven feed rollers 207. form art o% %he felgd nechani sm part, and
constitut el htg‘edﬁ?/ve%%eee TR ST ParT e Bt HeP  wi PR K Eouht 8P - f or ce

menber 263 which is fastened to the front surface of the formng franme 20l,
push- out SHRENDESLPSH S end AN el of2sie Y sNehst bnddl Forped in
abovenentioned counter-force menber 263 and the other end of each of which
i s fastendthe oraver yetdi re eyl $n aned 262mefed hea feor rekponding] driven feed
roll er 207, and a gui de nenber 266 for these push-out devices 265. A
plurality i{rfpartion tdwagirase nt it ientgmoted hEsemdtheenydesdliol | ers 207
are installed; each of these 125 2 0it r~Y 2003 rollers is inclined in
accor dancerydhy tdwuspidql pgit cdn at
Alternatively, in the case of the overall assembly, a
procedure may be used in which the hydraulic rotary
coupling part S9A is removed from the housing body 53,
after which the back-filling material rotary coupling part
9B is disassembled.
In cases where the lining apparatus 1s stopped and
the filling work is halted during the pipe manufacturing
process, only the back-filling material rotary coupling
part 9B is removed from the rotary coupling device 9.
(Other Rotary Coupling Device 9C)
Figs. 18 and 19 show another rotary coupling device
oC.
This rotary coupling ([device] 9C consists of an

assembly of a cylindrical fixed body 93 and a rotating

body 94 that is inserted into this fixed body 93; this
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which the strip-1like menber 500 is wound. The push-out devices 262 @rr‘?ﬁY 2003
so-called air pressure type cylinder devices. Each of these devicés” 'Y
conprises a cylinder part 265a and a piston rod part 265b; the cylinder
part 265a is enclosed and held by a guide nenber 266 fastened to the
formng frame 201 so that this cylinder part is free to slide. Braking

devi ces 26 AGd addeFIBehi WSYrfKeP e d YERaht S R PRF s ur ohand
operating devices, i.e., the push-out devices 265 and braki ng devi ces 267,
are connecfigd ing ani@xtErendackr pkessureateiivdhg source Hvia a rotary
coupling (not shown in the figures) and an air pressure pipe 610. As a
result of the aueraiydawlid hereushroulselevaresi?bpotthea dinaefohieed
rollers 207 are pressed against the wall surface of the tubular culvert, so

that the ggiter Qfrd hesddw! B €l verted @iy 053} | Ning eppargérs $1 is held
inside the tubular culvert. Furthernore, when the braking devices 267 are

act uat ed, '@ecch’r}péﬁ d Vil \iﬂji,eé elémﬂg?&p@grgft %eﬁo %é%ﬁléx?g’in an

;
i mobi | e state I nside the tubular cufver eover, ng devi ces

(push-out deyvices 265 ,and braking devices 267 also,use . hydraulic
driving oraré% eect?‘fstcalpcﬂlﬁ \a}? n gsfl%rfré?ﬁti%6tg &?{U ?uEAYSJZ%%SpJB%JCﬁig Filling
Nhterialligexnion Mechani sm Part 208 (See, Figs. 35 and 36) The nai n body
of the bac -QiQﬁiqﬂfrﬁ&R%W%u7§njé%Q?cﬁP%%Eh%%%% Yar! >HseLerEedts of a
single back-filling material injection tube 270; this conprises an

i nj ection pwidethatfitrd thedendB smdthat otiiy coupting pedy 292iat the
base end. This back-filling material injection tube 270 is disposed

adj acent tfrddecq aigtiate methesism peain 205, a ahtqebdnuhgloat esalv ténd he
rotary coupling 255 of this joining nmechanismpart 205. This construction
conforns twowd hednradctirey besked idldmg dred s i 8brméd ech i ome n@gdani sm part 8 of

the previous first enbodinent; accordingly, a detailed description is

omtted. gsyrfaces of the rotating body 94. Hydraulic passages e
and f that communicate with these two connecting ports c
and d (“in” connecting port c and “out” connecting port d)
are formed inside the rotating body 94, and these passages
respectively communicate with oil grooves 1 and j that are
recessed in the circumferential direction in the
circumferential surface of the rotating body 94 via
communicating holes g and h. The o0il groove 1
communicates with the “in” port a, and the oil groove “j”
communicates with the “out” port b.

Furthermore, the “in” side 77a of the external piping

w2

77 is connected to the “in” connecting port c of the
rotary coupling [device] 9C, and the “out” side 77b of the

external piping 77 is connected to the “out” connecting

port d of the rotary coupling [device] OC.
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(Back-Filling Material Injection Tube 270) In Fig. 35, 270a indi&ates t he
hori zontal part of the injection tube 270, 270b indicates the ve t§ ¢EY 2003
part, and 270c indicates the attachment part. 274 indicates a supporting
fitting. 275 indicates a manual openi ng-and cl osing val ve which is di sposed
at an internediate point_in the attachnent part 270c of the injection tube
270. (I njecti onf Parkadk1§ibling imriebial WSPl uR dPPEY bf 18 nfeERednifol es.
(Rotary Coupling Part 272) 127 2 0 h~~!'~Y 2003 The rotary coupling part
272 i s usethé nficodredy t 93 + hend o2 acgnretpl iggpess bf 1 hEohyedauhi ¢ not or
224. In Fig. 36, a port 1 is forned in the fixed body 255A, and a
connect i ngtipordndn st frdel passiageo f, tlsonbaing chhdg Ngodpl 84p and recessed
groove p are forned in the rotating body 255B. Furthernore, the injection
tube 270 isysndecded, t0 1heupPrpadsHie thi Shi0t BbdmERULLEEY PaEL 2L, and a
back-filling material supply pipe 276 is connected to the connecting port

m In the examle in,t i S; C ry,coupling
devi ce 9C used |J§lﬁ%$2}l ?m%%ﬁtl?%fg%pa@%e%ogétgg y%gaghiy%h is used

[ b . hyd | i d back-filli i al
nowever . 1R AUBELIC BRI S0 Boub T rieevt BetTen Bl St ot

excl uded. Furthernore, the hydraulic system and back-filling nmateri al

syst em mayr e Fepiat @ FT PRt ekt B hed i rgRkien spostifon of a
back-filling material supply device K or Kl that feeds the back-filling
mat eri al igkecunierdnicikalisurfrceneerike sopptingipedp784avieahe ot her end
of this back-filling material supply pipe 276 is the sane as in the

previ ous feomtureidrodimenioldhe. back filling material is also the sang;
accordingly, a descriptionis omtted. External -G rcunference Regul ating
Frame Body 209 fhegthdimgsre AZah hiolght #5) d8e 95 is connected to the

port 1 of the rotary coupling part 9C, and a back-filling
material supply pipe 98 is connected to the connecting
port m. The fluid-form or liquid-form back-filling
material that is fed in via the back-filling material
supply pipe 98 passes through the liquid passage n from
the connecting port m, and is conducted into the recessed
groove p via the communicating hole o, after which this
back-filling material flows out into the injection tube 95
from the port 1.

A fastening material supply device K which feeds the
back-filling material into this back-filling material
supply pipe 95 is disposed at the other end of the back-
filling material supply pipe 95.

The rotary coupling devices 9 and 9C of both of the

abovementioned embodiments are installed in common with
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2 ort ~~r zoo3 The external -circunference regul ating frame body 209 has a
substantially annul ar shape, and is di sposed coaxially with the fo2ndnitsY 2003
frame 201 on the outside of the formng frame 201 with a specified gap
being left between the two parts. Furthernore, this external-circunference
regul ating franme body 209 noves in linkage with the formng frame 201 via a
speci fi ed @¥hrietta g sRISNaMEMRE THES Y I DOHC dROEPe ekt er BRYS¥$¥ cunf er ence
regul ating frame body 209 is constructed froman annul ar frame body 280,
and const ridiedeng ool ereo RSkl vhi ddv iages aravcheso (8o ihatathedeasol lers are
free to rotate) to roller shafts 281 that are pivot-supported on the frane
body 280 aderpecid iwtrtdl ermal such 4 heasd ) ctind efiettiand sHli 6 ecthen of the
frame body 280. (Franme Body 280) The frame body 280 is constructed as an

annul ar  bogy, oy a-dipgethqv &4 hsthet i posgesses rigidity fromannular plates
283 (front part” 283a and rear part 283b) that are disposed parallel to each

ot her, and necty 4 4hat rigidly connect the front and rear
annul ar pIJ ik cth ke ich ot her. The width of frane body 280, i.
e., the spaci ng{ of cEhe front and.% ar _annul arnpl ateli 283a and 283b, is set
at a di mensi on TRat?TEEHRY Than IHE F diH ofC t HRS f OY PR f r ame 201.
Rol | er shafts 281 are pivot-supported between the front and rear annul ar
pl at es l2gnechanipsn RSt 2003 283a and 283b, and constraining rollers 282
are nounted around these roller shafts 281 so that these constraining
rollers 28Takwing Rokker oRaixte. 5The frane body 280 is formed as nultiple
split bodies (two split bodies 280A and 280B in the present enbodi nent).
The connecti ng Dl atles 28in omng tihel band greort | DhsodHf thdejoespegti ve split

bodi es 280A and 280B are caused to face each other, and can be freely

attached afiedreimovad dyrirepnsaofiHodiswmninh netig. 286, t it ianeri pheeposed
bet ween these parts. Furthernore, an action that reduces the dianeter of

égg frame hodye 280 454 obt abned: byatderdi pbt egi fge of nthesecholt geapg nuts

side in the axial direction of the pipe; furthermore,
these rollers 5, 6 are disposed with a specified gap
maintained therebetween so that the strip-like member 500
is clamped between the two rollers 5 and 6.

Furthermore, as was described above, the inner face
roller 5 is directly attached to the second shaft part 65,
and the outer face roller 6 is directly attached to the
third shaft part 66.

Fig. 16 shows the detailed structure of the joining
roller part 50.

Fig. 16 shows an enlarged view of the inner face and
outer face rollers 5 and 6 of the joining roller part 50,
and shows the correspondence between these rollers 5 and 6

and the strip-like member 500. In the present embodiment,
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A recessed part 280a that acconmodates the outer face roller 204 of the

j oi ni ng mechani smpart 207 is formed in one frame body 280A, so that Othhe 2003
width is narrowed in this areas however, it goes w thout saying that the
rigidity is sufficiently maintained. Furthernore, in this frame body 280A,
hol es or cut out recesses (cut-out recesses in the exanple shown in the
figures) Z280b3 Bh@Eh R Hhisn) Beguedr tubRse700blerhed bak® $i#Feng nateri al
i njection mechanismpart 208 is nmounted are forned in the front and rear
annul ar plditsaso2BBaams288plnrahi by eaf | slraned(bfitee shensetestked part
280a in the direction of rotation. Specifically, the injection tube 270 is
mount ed i prideser hahesd AGsbs ) Sof ttied $1eid301 ke Znéhbdt’ BY0 200U i nj ection
part 271 on the tip end protrudes fromthe rear annular plate 283b.

(Constrai nine O SF S, BAnA Pkl ihy Sfc£0nBtIRINIAY SoLheRg 882 (208 in
the present enbodinent) are disposed at specified intervals along the frane

body 280; i.ndi vi 0, i S 2. ar u around shaft
parts 281'E iC ax%‘%?3%?55%%%{rtg%p%y$§%é§% %&ébggrgﬁgg g%?%%én the front
and rear annul (aj.L: %I ates 283a and 283b_so that t ese congtrﬁli ning rollers
282 are free to TOtHIET THES neSHES ho? t Fdns? of Yt hRIF OF f&r E73BS- pr ot r ude
fromthe inside edge of the frame body 280. Furthernore, annular hook parts

are di sposEtiatrd spect radespact iy the Biealrdidectrbhaen phethe

circunferential surface of one or a plurality of rollers. To describe this
i n great erstietmtlike mermee e on$d r admd ngnebhdles st2g2) cbnengnavnéarHhook part
282b or a plurality of annular hook parts 282b (at | east two hook parts
282b) at arispectdlbsh shacupmpate the posedpohi kbemenbeunded evhatl isurface of
the cylindrical roller main body 282a. The spacing of these nutually

separ at ed gyl e hegk PRs tsuS2he oy nehdesuvet hfone ps1depl grality of
spaci ngs of the grooves 504 of the strip-Ilike nmenber 500, and the annul ar

hook part sy 2820 AfSrd NSEK L&A QL HESR- O POY LS 584 1 FUFLPREFDER. thBe

ext er nal

front end portion of the inner face roller 5, and a hook
5b which engages with a groove 510 in the inside surface
of the strip-like member 500 is caused to protrude from
this expanded-diameter part 5a. However, this part may be
appropriately omitted.

In the outer face roller 6, a plurality of annular
hook parts 6b are formed on the cylindrical main body 6a
at a specified spacing, and these annular hook parts 6b
are inserted into the grooves 504 between the protruding
ribs 502 of the strip-like member 500. Furthermore, the
external circumference of the cylindrical main body 6a is
pressed against the outside surfaces of the protruding
ribs 502. Roulette working is applied to the outside

surface of the cylindrical main body 6a, so that slipping
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131 2 0 MAY 2003 circunference of cylindrical main body 282a is pressed
agai nst the outside surfaces of the protruding ribs of the stripZl®K&Y 2003
menber 500. In the exanple shown in the figures, the roller main bodies
282a and annul ar hook parts 282b consist of parts that are separate from

each other, and rotate independently, so that the annular hook parts 282b
do not af feetwesie ¥ LYbNAFi¢hk PIID FORRI B2 bdAR eChe83BT IPRLERE sanme
direction as the outer face roller 204) even in cases where the annul ar
hook part sn&@obr copid ats phevewmtédsur Facehefmohe, t obal partubgeriop. O
course, the roller main bodies 282a and annul ar hook parts 282b may al so be

formed as thd egybdndiid¢sl fath Nesdpreal i hst heresanpiehshosmalb the figures,
there are eight rollers 282; however, there are no restrictions on the

nunber of Joll&Fsr 282 Usiesk: thidSpdesi 1ablembhall apoRVeRe! arger number of
rollers 282 be di sposed. (Connecting Mechani sm Connecting Rod 287) The

external-cbéé}gg§§5w5§n§ﬁgﬂ£g%'@giﬁifaﬁbbggy_209 is linked with the form ng
Ia a connect 0

frame 201 nmechani's se nain body is a connecting rod
287, Specifically,_ in_the connecting,rod, 287, t r bodi es 287a and 287b
that possesses iggf%$?§daF% g??a%%%%lgﬁ PRgF Pﬁ%ﬁ% ggd ggﬁies 287a and 287b
are freely bendable via a pin 287c. A screw part 287d is fornmed on the end

132 r~, SALGHEERRREIdh 998k FBE BbdyWosRalraAdeRRIE2palPOKs i nsert ed
into a cut groove 288 in the frane body 280 of the external-circunference

regul at i ngpdrsrebihodyoro9speddingt bpethe ni piacegbyreei Hgcentapedthgai nst
the frame body 280 by two nuts 289. Furthernore, the base portion of one
rod body 28t7bipslilastresasldern5@0r enbrabhe casaeoft bhanocaheachneniari b 290
that is attached to the front surface of the forming frame 20l. This
connect i ngh&®k hgaksen 615, disepsedsi Noappruiallby Akelocati enaséf our
| ocations in

annular hook parts to contact [the strip-like member 500];

the essential point here is that the annular hook parts 6b

are inserted into the grooves 504 between the protruding

ribs 502.

The attachment of this joining mechanism part 7 to

the lining pipe R is accomplished as follows: the upper

part 53A of the housing body 53 is opened, and the annular

hook parts 6b of the outer face roller 6 are aligned with

the pitch of the protruding ribs 502 of the strip-like

member 500. Furthermore, the annular hook parts 6b’ are

positioned in the closing area H, after which the upper

part 53A is closed with the lower part 53B so that the

joining device 57 is closed, and the nut 62 is tightened

down.
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the present enbodi nent) that are appropriate spaced al ong the 20 M
circunferential direction of the formng frane 201 and U MAY 2003
external -circunference regulating frame body 209; however, the attachnent

| ocations are not limted to the |ocations shown. This connecting nmechani sm
is shown as one exanple. It is sufficient if this mechanismis a structure
that conneBa@krhilibegiBaterhad dnjeahionxtierhanien RantePengeer E4dlat i ng
frame body 209; the ablllty to effect attachment and renoval is an

essenti al %@hdiThewmaEw bodgt phi Bhagbahk-Exidingl meteciualeinneetdbnt he
strip-like nmenber 500 that is wound around the formng frane 1, such an

ext er nal - ché chah eseNEErt egutans gt § r affea bediyg289optkvENLEiAG | Ncrease in
the dianmeter of the strip-like nmenber 500. 133 I~ MAY Q03 Linina Wrk in

Interior Q£a€@PP$Pr1£¥é¥€£énFEJ@§ g8t hoflhUsRYEP i bhngatheoknigri or of an
under ground tubul ar culvert by nmeans of the Tining apparatus S1 of the

present e I e S b uglkin f he
lining woggfgé %d¥@|%%8[¥9§ %éapggtgﬁggoﬁﬁ%eéggﬁﬁ gaﬁg bh Sngntélr
pressure |V|n ource. dr au e su i S _conducted, t he hydraulic
ot or 224 B¢ hE T oPhi T et Rt BhORAFIES P onet RESRYRERRI F& HPPYi ng sour ce
G via the hydraulic, piping 600 and rotary coupling 255. [Air pressure] is
conduct ed %%PY?@@%E%%n%ﬁtr%E%FKe§OQB§169 PREL AP vEAPEERAL LI FBR 207 from
the air pressure driving source Hvia air piping 610. One aspect (first
exanpl e) opackefilhing netapdah rotdeydesuplbed berowdBn the order of the
processes that are perforned. (1) The lining apparatus S1 is conveyed into
t he manhol Bufiihe dthd 8e applae abaskSfiil sicgmmectedal oihiechydnamkichadd bmi ng
source G and air pressure driving source H In this case, the push-out

devi ces 2655 af g arct Udi §8058dt Hafatber dibVeRef §8dniAYl REEhAndkR paktacted in
the driving feed nechani sm part B.

7, and after this joining mechanism part 7 in the

direction of rotation.
(Back-Filling Material Injection Tube 95)

The injection tube 95 comprises a bent tube that
possesses rigidity. This injection tube 95 is fastened
and clamped by a supporting fitting 97 that is fastened to
the side surface of the housing body 53 of the joining
mechanism part 7, so that a specified position is
maintained. Specifically, the injection tube 95 comprises
a horizontal part 95a which is oriented parallel to the
outer face roller 6 of the joining roller part 50, a
vertical part 95b which runs along the side surface of the
housing body 53, and an attachment part 95c which runs
toward the rotary coupling part 9B from the vertical part

95, with respective bent parts being interposed between
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(2) Inside the manhole Q of the tubular culvert P, the joining rﬁrqpmm 5603
part 205 of the apparatus Sl is 134 2. 0 MAY ~Q-~ driven, so that a
strip-like menber 500 that is pulled in fromthe above-ground area i s wound
several tinmes (approximately three tinmes) around the formng frame 1, thus
manufacturing a lining pipe (referred to as the "starting |lining pipe") Ro.
(3) In thithetatRarishoxihs nd I eUnferRnced r e O EEPYRYL £ r&ld® body 209 is
nmount ed. Specifically, in order to fit the split external circunference
regul at i ngpdrtaimen botlyt 1RO rojert idre twilee t ¥ Mgthani e peges Rohet he annul ar
hook parts 282b of the constraining rollers 282 are caused to engage with

t he groovesif¥rioifng hei s ing-97 keustenphess&dd. r Fgit dvey nor ehe therbbdhs and
nuts 285 are nounted in the connecting plates 284 on the end portions, and

the nuts angightened dowsthdhatohded Mend Bodi ey 28431 PhgtPert 9B

constraining rollers 284 are pressed against the surface of the starting

lining pi &%ﬁo't}%oﬁfﬁi%ﬁt@??%ﬁtéﬁ%%i%ggf?égﬁ?fg' i's constrai ned by

the constrainingr expansi on 0 s starting lining
pipe Ro is prevented., (4) The starting.linjn i Ro.is pulled,into the
Pnterior of t e EUbUEISHATETEE % The ane et nees 198 e i airiiga
roller 206 of the driving feed nechanismpart and the driven feed rollers
207 of thedriserrdded hethdmem pRrinarecehpostRPIBt t hat 218518 2 0 ~~ ~~
2003 these rollers contact the wall surface of the tubular culvert P. As a
result, thdispoded) apper dthes Blininhetellertherten? eviblt regpecbutar
culvert P. (5) The joining nmechanismpart 205 and the driving feed
mechani smyies tdiarectrorvent sdvdmad. a | ining pipe is manufactured. As a
result of the driving of the driving feed
(Injection Part 96)
The injection part 96 is formed in the tip end
portion of the horizontal part 95a of the injection tube
95, in an area that is located further inward than the tip
end of the outer face roller 6 of the joining roller part
50. A single injection port is formed which faces toward
the center of the pipe with respect to the direction of
the pipe diameter, and which faces rearward with respect
to the direction of advance of the joining mechanism part
7.
This injection part 96 may be made removable.
Furthermore, a configuration may be employed in which
a plurality of injection ports are formed in the injection
part 96 at specified intervals. 1In this case, the

injection part 96 has a length that is equal to the width

of at least one [span of the] strip-like member 500.
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mechani sm part, the feed roller 206 of the driving feed nmechani sm part
contacts the wall surface of the tubular culvert P, and as a resulg(p?mghﬁms
rotation of this feed roller 206, the feed roller 206 receives a reaction
[force] fromthe wall surface, and applies a rotational force to the |ining
apparatus S1, so that the lining apparatus Sl is caused to rotate. The feed
rol | ers 20uBEheHROHR | vERe f eRACHREhahi Rt phricehiicr BABBEhiFoFAEFBA of the
lining apparatus S1. As a result, the strip-like nenber 500 is spirally
wound, so thatointidé ngliphpeh® ssapbnafbetueed bheafleauwgesi h§2pi pe

manuf acturing process. Furthernore, the dianmeter of this lining pipe Ris
equal to the dirpuetieermopé, thessh@réi hgjtebiog pope Rea iB tbea goecess,
the external -circunference regulating franme body 209 noves in |inkage with
the form ng &&maer 20pe apsckhEs) MDNgSmat Rgal NewrXigr ab1 GLagyat,epence of
the lining pipe Rw the rotation of 136 2 a MAY 003 the form ng frane
201. The e - Ci e C g tLn . ho 9 S i.ns the
ext er nal c?éﬁ%ﬁ?%?gnégyo %ﬁ% ??%?ngggi%eg¥§£§§§l?hgés%geegﬁ?sgégkexpansion
of the dia fr. (Sa% At ihe same time, furthernore, the back-filling

mat eri al sﬂ%% VAT 218 driven in this process, so that a specified
anount of the back-filling material is injected fromthe jnjection part 271
of the injecti dC¥ePEeD70tdE PReepaReR- PFI FRAginaeeriar FAPecPPomSmechani sm
part 208. The injection part 27| is positioned after the

ext er nal - c¢oretee@dnce teguidsrhgrgeapbreoly 209thecbapktfihéingj ect ed
back-filling material F does not contact this frane body 209. (5b) In this
process, fruatdeirabrectdhe sdéuppihgkeanenberob00hesabocersstvehygdsuppl i ed
fromthe pay-out apparatus T that is disposed in the above-ground area. (6)
By nmeans ofotdey aboverEng i @eedcdr 9fesn@sa BatkRENYlphgembrurtihla fixed

| ength (ordinarily about 1 n)is manufactured (revol ving pi pe manufacture).

Af tervard, sifhe Prgkbadosleys cesnrber 08 tHetli 88ar end of the
injection coupling pipe 83. 1In concrete terms, a so-
called hose that possesses flexibility is used as the
back-filling material supply pipe 98. The fluid-form or
liquid-form back-filling material FL that is fed in via
the back-filling material supply pipe 98 passes through
the pipe passage of the injection coupling pipe 83 of the
back-filling material rotary coupling part 9B, and is
conducted into the groove 90a of the annular body 90 via
the short pipe 89 and discharge ports 89a of the rotary
coupling 84; this back-filling material FL then flows out
into the discharge pipe 93 from the discharge port 96b.
From the discharge pipe 93, the back-filling material FL

is discharged from the injection part 96 via the injection
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mechani sm part are actuated so that a braking action is applied t?(}?ﬁy
driven rollers 207, thus fixing the lining apparatus S1 in place. Y 2003
Meanwhi | e, the pipe end portion of the starting lining pipe Ro is fastened
in place and gripped. 137 2 0f ~~Y 2003 In this state, the joining
mechani sm part 205 is further driven. As a result of the driving of the

j oi ni ng rdéluke Yaraf e dHaciel bl Mhduareibht st REE1IPDINCERRNESR| p- | | ke
menber 500 is fed into the already-formed |lining pipe Rin an anount
exceedi ng gdre dwunt of revol ving pi pe manufacture, so that the engagi ng
force in the joint parts is overcone, and the dianmeter of the lining pipe R
i s expanded by m wofk-eSPONidgnatetid ] touppl Adddi Se tK iehidhur fdedsore, the
driving roller 206 is placed in an idling state. In this operation, since

an ext er nglpLigLurd & BNGEy Ml 2id NG ¢ &MBn sty 1208 1 51 iU €&y g pund the
formng frame 201, expansion of the dianeter of the lining pipe Ris

prevented jn thi e FHg. .. S cifi V- L_the
vicinity o%ugf%l jspoli i ?1998 nle%h%%s?%%%%\?# %@e é%géa%x%gﬁs(%%n&@ét%aeégt rip-like
menber 500_i%:restricted y the inner face and outer face rollers 203 and
204; in ot Jaﬂ%af%"’}tefﬁxﬁeﬁ&?pql% Ri%F p2%i ke nenber 500 i mediately expands
as a result of slipping in the joint parts, so that the dianmeter expands
until thi @aﬁ@ﬂl&ln%%ﬁ%ﬁm% NP t PRV ied | Ks it abeeof F1 %R tabul ar
culvert P. (7) In the area of expanded diameter of the lining pipe R the
back-filliang radleri al expands as a result of 138 ?_ 0 C ~",Y 2003 the
foam ng action of this material, after which setting of the back-filling
mat eri al begi nSIn Asha pesidrit odmibdrisett | nghefbddle-batkihglhavgrimierial , a
specified strength is manifested, and the

supply device K has the function of supplying a fluid-form

or liquid-form back-filling material F at a specified
pressure to the injection tube 95 of the back-filling
material injection mechanism part via the rotary coupling
device 9 and back-filling material rotary coupling part
9B; this device K has at least a pumping function.

The back-filling material supply device K shown in
Fig. 21 is used for a cement type back-filling material;
here, a pressure-feeding device 100 feeds out a cement
paste or cement mortar that is supplied via a hopper 101
to the supply pipe 98 by means of a cement pump 102 that
is driven by an electric motor M. The cement pump 102
obtains a feed-out pressure by the feeding action of a
helical vane 103. Furthermore, the cement pump 102 is not
limited to this configuration; some other configuration

(for example, a plunger type pump or the like) could also
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lining pipe R and tubular culvert P are integrated via the back-fj Iddi ng;
material. (8) The processes of the abovenentioned (5), (6) and (7? Fev 2003
repeated, so that the interior of the tubular culvert P is |ined.
Specifically, the joining mechanismpart 205 and driving feed nechani sm
part 206 are driven, so that the small-diameter (~) |ining fige_R of a
fixed | endish fizeaighARkaed, aMe theepaeretieedng ndeeiral 196 iaj ect ed;
then, a braking action is applied to the driving and driven feed nmechani sm
parts, andarheigadion ry emechidhe sthyparcar0bove by imeansoof helbeal sli &0kt er
expansi on operation is perforned, after which bonding is performed by the

f oam ng ofartdeadanicds [ddgrr et efiteh . the ddvsnopeg ahd©hon SbACEh&N

external -circunference regulating frame body 209 is nounted around the
form ng frame shu@aPansi ey HMpdhecekd aget e ofadbheoh i %R P Ris
prevented in this area. (9) As a result of the above operations, a lining

pi pe R of di re, ~a i t e tixe. | t he ul ar cul vert
P, and thegq%rﬁﬁlzlry ceunll“é/ler %ﬂrd %Q c%in 106?' i 3%%?&%%3’ I?nls%gPpi pe R are
formed into an jntegral unit t.he back-filling material. Furthernore, in
regard to %Qquap%ﬂa¥ld?go % Y97%ed in the lining pipe Rin an after
process, so that communication with these attached pipes is established.
Anot her aspect Fwedsnanes@ni€d- o2 tHOWS MRt Pt ePert | ObetMescri bed. In
this aspect, the nethod is characterized in that dianeter expansion is
per f or ned ackHl Flevd viatge piple suprfncdeviecofKl he this ngs pipe R proceeds.
The processes of (1) through (4) conformto the aspect described above. In
t he processaipldh)intdilerimg athomod dhea | bigquid- frechanystheait besdnset so
that this rotation is greater than the rotation of the driving feed roller
206 of theid o4tk £ B0 ITRE et S By T . Hé Fe Oraleli i @bterm bakg-state,

nmeans such as (i) half-operating the braking
filling material stored in a container 110 is drawn upward
by an electric pump 111, and is fed into the rotary
coupling part 9 at a specified pressure. This container
110 is also appropriately mounted on a car (not shown in
the figures), so that the container can move.

Furthermore, considering the hardening time of the
back-filling material, the distance from these back-
filling material supply devices K and K1 to the back-
filling material injection mechanism part 8 is set on the

short side.

Back-Filling Material

The back-filling material used in the present
embodiment may be a cement type or synthetic resin type
back-filling material; however, the back-filling material

used is not limited to these types (for example, fine sand
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devices 267 of the driven feed nmechanismpart B so that a braking action is
weakly applied, thus slowing the rotation of the lining apparatus;ﬁ% AY 2003
itself, or (ii) lowering the rotation of the driving feed roller 20 F%y
adjusting the transmssion ratio in the joining nechanismpart 5. In this
wor ki ng aspect, expansion of the dianeter is perfornmed as the revol ving

pi pe manuflEt (Fesdfoe Hesedhni ngindithe @age pLva xcengmt piyee Rpf oceeds, and
this lead to the abovenenti oned process (7). Furthernore, in this working
aspect, thyrethetin pooessydsd)bacicht Bkl ihatmpee f oabedthe baekfir st

exanple, so that a lining pipe Rin which the dianeter is continuously

expanded &1 Obirag netke £ MY 1 d150vd £ 1hei &Y eg eddlir Edpoehaepi)1imgt he present
enbodiment, a lining pipe Rthat fills the entire dianmeter of the tubular

culvert Pds,doidredihy dien dangtes - expandi f9-oPeral i on-Shgthe apparatus
S1, so that there is no cross-sectional |oss; accordingly, a lining pipe

material TS E IR G ave s SohThR et T e R PO "

constitutes the lining pipe R and this back-filling material adheres to
the insi d®¥RI ST ace of the tubular culvert P, so that a specified
strength is mani fested when this back-filling material sets; noreover, the
lining pi pe R 3fRre uiRfakficaliert P eenenbrierreibrekahilihivgral unit via
this back-filling material, thus form ng a double pipe so that a sufficient
strength irsatmmdesteisists t¢hsehlvcebsa cémrent aneteriakpandi wgteperati on
begins fromthe area to the rear of the external circunference regul ating
frame body(li20S-aktar residtread tdeaacd i oemefit tihl 5k ext epaster} r confierence
regul ating frane 141 2 UMa f 2f103 body 209, so that a uniform
di anmet er - exfssh ML P Bt 19N materials, especially foaming agents

which exhibit foaming properties or gas generating agents

(e. g., powdered aluminum or the like) are added, and the

viscosity is adjusted so that the material has an

appropriate self-maintaining force. Alternatively, a

mortar in which fine sand has been added to the cement

paste material may also be used. In this case as well,

similar mixing materials are appropriately added.

So-called foaming synthetic resins are used as
synthetic resin type back-filling materials.
Such foaming synthetic resin back-filling materials

possess tackiness in an uncured state, and are liquid in

form. Furthermore, after curing, such materials exhibit a

specified strength. In the case of such foaming synthetic

resin back-filling materials, the duration and extent of

foaming are appropriately adjusted by means of reaction

96



is achieved. (OQther Wrking Aspect) (See Figs. 42 through 44) Anot her
wor ki ng aspect belonging to the present enbodi nent is shown in Fig@.mﬁg 2003
through 44. In the case of the lining apparatus S2 of this working aspect,
a flexible formng frame 201A is used; furthernore, a different aspect of
the feed mechanismpart 207A is attached in linkage with this formng franme
201A, and afceke e hEnd co¥ clii By BhiRd raget i nforrane dBayt203ndwhAPER
simlarly possesses flexibility is added. Form ng Franme 201A The form ng
frame 201 A gpshatbtes ddexibi | i dydindeltpnssuckthanepiathi gréormi ng frane
201A conforns to that of the formng frane 1 in the first enbodi nent, and
this formagyisee® 201fhdastihdet fiacsd £ on Of i pt eyendf nghénwaadtiohding. This
formng frame 201A is equipped with a circunferential |ength adjustnent

mechani smg 43, al pereiRpes, WhE GUsEes1oy] #hg eREkd hQhBsRNgnnechani sm
part. Feed Mechanism Part 207A In the feed nmechanism part 207A, a rod body

300 whi ch ' ' i g dli d iC dj b th.Ls |inked
to the fori b dr etk Mal et ae et Re I e lEh e o8, LT Bgh” (e
diameter direction that crosses the forming frame 201A ip the front part of
the 145 AGETERY DROPTLFRERG 17 areTo0uR Thenr baS 508y 508 Rbpri sbe
cylinder tubes 302 which have holl ow parts on both sides, a piston tube 303
which is iERTeRES i e THeehbt 1 o pardsoppingeteyFhddert toBesfsabbe and
spring bodies 304 which are interposed between the cylinder tubes 302 and

t he pi stonlinbreg 308pe R aage tpradpusoedt batai degeeeceedtaokyt he spring
bodi es 304, so that a driving action by a large force in the outward radi al
di recti on acghodbien neldat Foathes none, mdeediadl ter sdBOBe whochheogtactet he wal
surface of the tubular culvert P are nounted on the connecting plates 301
so that theserdees 60lt10s s1B0n@reipser. t oonosate. rdheihgeglaotiess 306 are
rotationally driven by hydraulic notors 307 via gear nechani sns

(transm ssi o, BEhAOARIRY - polyurethanes, foaming urea resins,
foaming phenol resins and the like can be appropriately
used as such foaming synthetic resins.

Lining Method

The abovementioned lining apparatus S is used and
operated in the lining of the interiors of tubular
culverts as described below.

Figs. 23 through 26 show an outline of one aspect of
the lining work. In the case of this lining work, an
example i1s shown in which the work is performed on a
sewage line tubular culvert P which has a circular cross
section as a tubular culvert that is installed
underground. In the figures, Q1 indicates a manhole on
the upstream side, and Q2 indicates a manhole on the

downstream side.
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As result of the rotational novenent of the feed rollers 306, thﬁffbﬂing]
apparatus S2 is caused to performa rotational operation, and a bra “ﬁg 03
action is applied by stopping these rollers 306. Furthernore, this feed
mechani sm part 207A is preferably disposed so that this feed mechani sm part
207A avoids the joining nmechanismpart of the form ng frame. Another aspect
of the rod bodyA00s i sheawown i HiFi 23432 dhe-evd dREFr3VOA Bf this aspect
conprises a small dianeter cylinder tube 310 and a | arge-di aneter cylinder
143 2 ~ dquipped 2aiith taibeidding@nsbahd sroesd whpelst @anstube-BiRewhich is
inserted into these cylinder tubes 310 and 311 so that this piston tube 312

is free t anshihéle, 5@ hagdieum@nderd 3dso ybd Chn | Sh&CaBY, ENgREBAIW EBaa screw
part 312a on the piston tube 312, and a rubber body 314 which drives the

piston tuhg, 3l accomodatied hAst Heah NRagYS1 8061, tahE §11f¥y&£la fgcaxial

direction of the tube. The handl e nenber 313 has an annular shape, and a
screw i s cuf. | L sk de_ cj nt j u e of i s handl e nenber
3l3; this %%%%%gga%$gg%%é§i%ss%égﬁgggégg%%a%?éhéiﬁé %grgggpart 312a of the
pi ston tube 312. The piston tube 312 is caused to_advance and retract by
Phe tur ni PGS RARARITES Herblr 0% SorEnat RRECOEHERnT BN HBSr od body
300A is adjusted. Still another aspect of the feed nmechanismpart 207A is
shown i n RiRptuzelam Shide fiew 1y, thaedewrs boelgmasddeonpri ses femal e screw
rods 321 that have hollow parts on both sides, and a central male screw rod
322. The femal efscriearmads, 32ie avack-afi bhiwg twatennett sugppyatiegid81, and
the mal e screw rod 322 has nutual |y opposite screw threads cut on both
sides; furkheknpres dihepsses@wiparisnofof htise nBlisgr eppsodt3d22sane€ar
screwengaged with the screw parts of the female screw rods 321. The fenal e

SCFEM/rOd&j@@llﬂ@iﬁ@t§%§5ﬂ£§u§r§ sepasatedhéqompmeaeh other or caused to
approach each other 1

Conveyance of Lining Apparatus S into Interior of Tubular

Culvert P

The lining apparatus S is conveyed into the tubular
culvert P that is the object of refurbishing via the
manhole Q1. The forming frame 1 of this lining apparatus
S can be assembled, so that the conveyance of the
apparatus into the manhole Q1 is facilitated.
Specifically, the opening parts of the manholes Q are
small; however, conveyance can easily be accomplished by
removing the bolts and nuts from the back plates 17 of one
inside link body 10B, or by removing the adjustment bolt
31 of one circumferential length adjustment mechanism 2.
Following the conveyance of the apparatus into [the
manhole], the forming frame 1 is formed into an annular

body by again attaching the abovementioned bolts and nuts
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2 0 M~"~" ?003 by turning the male screw rod 322, so that the Ier}gbhﬂ)'“s
adj usted. External -C rcunference Reaul ati na Frane Bodv 209A The 2003
external -circunference regulating frame body 209A is endowed with
flexibility by neans of link bodies. In the present enbodi ment, the formng
frame 201A on which the strip-like menber 500 is wound maintains a circul ar
shape by racadiuffFnat d1adst it fig d®MIMP LR O | | Ker eEeer&00the n t he
present enbodi nent, the dianeter of the lining pipe Ris expanded;

f urt her norjminimey enacdraral soeipaunf erishcer raggdtsngtiatneh bodya OA exhi bits a
specified action in this diameter expansion operation. The foll ow ng design
alterationnd satddddl id tHe JBRsadn eidosh bstmifd ) £ 4mé epar shd oorti-he
external -circunference regulating frame body 9, the frame body 280 is not
limted taaSHitadiicht Wr RS parPf s i tdUSL. OrpdofRe PEAS IS al so
possi ble. (Merits of the Present I':pnbodl ment) In the present enbodi nent, a

[1ning ping.R thate fidds e diamRler, of) they LUDI A EULYRT b od 8¢ For med by

means of expansi on operation; accordingly, there 1s no
cross-sectiopal |oss, so that | i ni i pe_can be manufactured

econoni cala}‘SA]ORPetraaW Copling Cge‘flq—e E%‘goﬁ%‘? nm?‘hril%e(gl amet er. expansi on
operation, a snooth dianeter expanding action is obtained by neans of the
ext er nal - ci r curfergttard dgul dig My 9% HotS Ry, vRECh kg ¢HRAwWRF k of
adjusting the feed-in speed and | oad of the strip-like nmenber 500 can be
| i ght ened.tiRuradesratoiteg nies Haok-Fivid ngysieerer i kydfapl scthEpireov@O part s
504 of the strip-like nmenber 500 that constitutes the lining pipe R and

adheres tad heonmsttded wald s flagdradl I derdtdoy acowpl reg tpdrt seAthiit a
specified strength is exhibited when the back-filling material sets. The

lining pi pghdR msvh#phad asl o vesdid® ag e 4iod nehi 6 ipdddul ntegr@lngnit via
this back-filling material, so that

600 is connected to the hydraulic driving source G in the

above-ground area.

In regard to the back-filling material system, the

end of the injection tube 95 of the back-filling material

injection mechanism part 8 is connected to the back-

filling material rotary coupling part 9B. There is no

supply of the back-filling material F from the back-

filling material supply device K.

Adjustment of Circumferential Length of Forming Frame 1

The circumferential length of the forming frame 1 in
the lining apparatus S is adjusted. Specifically, the
adjustment bolt 31 of the circumferential length
adjustment mechanism 2 of the forming frame 1 is turned,
so that the spacing y is adjusted. Ordinarily, the
adjustment bolt 31 is positioned in the neutral position.
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sufficient strength is exhibited in the formof a double pipe. Furthernore,
in this process of obtaining a double pipe, the expansion of the Z:Inar@ le
of the lining pipe Rthat is wound around the form ng frame 20l can 003
prevented, so that snmooth back-filling material injection work is possible.
THI RD EMBODI MENT Fi gs. 45 through 48 illustrate still another enbodi nent of
t he preserfis ihvegruby, the t¢iscenbomwereinl bepipe adnthactiming pipe
configuration using a so-called external-circunference regulating systemis
adopted. IR6chat?2 s Moine@008 Specldtedl | yFuFilygsrmdbe andhd6ishbdean overal |
outline of this lining apparatus S3, and Figs. 47 through 48 show t he
constructipN$ &ftd e rESNEOHd ia D SnifyrbbeI&®r £1 sRdt hpsoaspest, the
strip-like menber that is used is the sane as that used in the respective
enbodi mentg, deser i hed, @bayeng Lhatng ARRas al s 58.J88 genstrpgtiop,of the
i ni ng apparatus™ S3 w | be described with reference to Figs. 45 through
48. As is sho i,n Figs. 45 and 4 this 1ini a r o] I ses the
ol 1 owi ng T oo s “oacrad e f el b R4 o SREE LB AT ERE EES

annul ar shape i

a plurality of guide rollers 402 which are disposed at a
speci fi ed ?Qrp?ékﬁrﬁfthéi +m%mr%ﬁﬁ?%Feﬁ%%sb¥T?he forming frame 401, a

joining mechani smpart 405 which is attached via the forning frame 401, and
whi ch conpri sedMafeoveer fheeciarirfenosthnl benothepffble FOrMeRJ404, a
driving feed nechani smpart 406 conprising a plurality of driving wheels
406a and dffaren Whewdise 496dcihbtable, athachedgtih chetheoputsurface of the
formng frane 401, a plurality of driven feed nmechanismparts 407 that are
attached tentdopeast sthid ageidé t&Eléos i ngisraswsd@ltoncobreccdecunt erence
of the same circle, and a back-filling material injection mechanism part
408 that i h sposesh pelireednt Pal hech@tRi #Y PBEhaALSAMRAT 81 4R6tc 247

of the tubular culvert P.

When the adjustment of the circumferential length

adjustment mechanism 2 is completed, the bolts 43 in the

spacing maintaining mechanism 3 are turned so that the

inner and outer spacing maintaining bodies 41 and 42 are

drawn toward each other and caused to contact the tapered

surfaces 40a of the tapered plates 40.

Lining Work

The lining work is performed according to the
following procedure:

(1) The strip-like member 500 is pulled into the
manhole Q1. Inside the manhole Q1, the assembled lining
apparatus S is driven, so that the strip-like member 500
is wound several times (about three times) around the

forming frame 1 with the driving of the joining mechanism
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z ar~~~r zaa3 In the figures, A indicates the direction of advance of the
apparatus S2, and B indicates the direction of rotation of the aéﬁhﬁ@ﬁugmg
S2. The detailed structures of the respective parts will be described

bel ow. Form ng Frane 401 (See Figs. 47 and 48) Li ke the abovenenti oned
formng frane 301, the formng frame 401 has an annul ar shape, and
mai nt ai ns PREF di t yEBYS nERA81RE a SpBENY| BHPRI dFRfaREcEntekAEsEheThe front
end part of this annul ar shape constitutes an attachnent part for the

j 0i ni ng netéaarsimpalini0s. pThe” i oRai ngTheaokrdoinfebeatnslaleapgb pifgidity
by neans of side plates 410 that formthe front and rear surfaces (front

si de pl at eshd10As btid se@afasédef pthiess4ao0Bingabinihgi gipy- Rei Akor ci ng
menbers 411 that connect the side plates 410 to each other. The form ng

frame 401 é@@apet$r@ﬁéYCﬁﬁeéﬁfgﬁéﬁglélOﬂbﬁ@tﬁpBEOEHéal§nﬂH§ber of split
bodi es (segnments). Guide Rollers 402 The guide rollers 402 straddl e the

[ront and, sspL-2ds oLt ga: 410and, 4108 oL Lpe | §rgu. gngrggp;% and are

attached b ans of sha t parts so that t rs 402 are
free to rotate, Furthernore g g i de rolgﬁrs g are d| sd t a
speci i ed Spadfag and %bﬁ%F}?Ed AGFes” FhBWHHTAsSbP Fhéwﬁ

bodies of 148 ? 0 r~AY 2003 the guide rollers 402 fill the |nternal
width of tHRPIbFATHENfPANBNYOIORBEERENMER| FDRFEXt Bt VHESERLPE. thRe

construction of the guide rollers 402 conforns to the constructions used in
t he aboveneht$ohedtyi eEt thadstetpndikaboenhent 890in this enbodi nent,
however, the guide rollers 402 contact the outside surface of the
strip-like nmenbé2) 500nsade teguhahkolbeQexiernhé diatmterpphrthasl sni ng
pipe Rthat is forned. Joining Mechanism Part 405 The joining mechani sm
part 405 igight@ehed vha &b&rting lining pipe Ro is assembled in the

abovementioned state, the attachment part of the forming

frame 1 to which the joining mechanism part 7 has been

attached is placed in an inward-folded state via the

links, and the joining mechanism part 7 is pulled inward

in the radial direction together with the starting lining

pipe Ro. In this case, the outer end of the feed roller

73 of the joining mechanism part 7 is placed on the

circumference of the starting lining pipe Ro in a natural

state, or is caused to protrude slightly outward from this

circumference.

In this way, a lining pipe (referred to as the
“initial-stage lining pipe) Ri which is used as pre-stage
that is inserted into the tubular culvert P is formed.

The use of a shape-maintaining tool is useful in the

drawing-in operation of this attachment part.
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formng frame 401, and conprises mainly an inner face roller 403 and aﬂAY'WU%
outer face roller 404; this joining mechanismpart 405 is equipped’wpt a
hydraul i c notor 420 that drives the inner face roller 403, and a gear box
421 whi ch accommpdates a gear nechanismthat transmts the rotation of the
hydraulic notor_420 to the outer face roller 404. As in the previous
enbodi nents, tHe- Gy dFREIWHAY BURLe dhrdttechapexhainedinygaul i c

pi ping 600 via a rotary coupling 422. The construction of the joining
mechani smigart H05 conforns to the constructions of the joining nechani sm
parts 7 and 207 in the abovenentioned first and second enbodi nents;
accordingly, a Hetsidretpaastindiningftddl s7conmprilcss on ¢sromiited. 149

2 ~i'"~illY Q0,3 (Inner Face Roller 403 and Quter Face Roller 404) The
inner facefoldrit£03 aduk al 51 da0e 120 | el i A4 @ ecdhpesh P skde-Hy side
in the axial direction of the pipe, and forma set; furthernore, the two

rollers 403 and 404 ar i sposed wi.th a speci.fied gap |eft. between the

rol lers, <8 tHELS K sfsrcfup- i epﬁ&%grcr§6’8%ﬁoslecIn%‘leﬁ%ee%soflutlhé’gblvciw}blﬁre s. In
the present enbodi ment, two such sets of rollers are disposed in positions
that are sfepfdrensd 9 dheadserrof ete end Rafe? eof i Bhe drieetlanT The
inner face roller 403 and outer face roller 404 [of each set] may adopt two
confi gur atdmnpldte €30 ,a wonfigprenion serewixdds he23 okhecls are attached so
that the rollers straddle the front side plates 410A and rear side plates

410B of t himtferrpd st fueate I thade as €0 Bl atnabéns W Ttheitie g0l lers are
attached to the front side plates 410A in the formof cantilevers. The

outer faceddLr AUy A dighased mtg@i@rMﬁéfnﬁ@énﬂésé@e same

circle as the guide rollers 402, and are attached so that these outer face

b A S AR, e g s ME DM resd |
wheel s 4063acraenwd rdorci Vle{'4 Vv\{fl}\eieclhs i4$0GSbérévs—hgégag\;/@c?ev!rftl'f'OtGI'?‘e screw hole
of the abovementioned central screw hole member 122,

To describe this in greater detail, the circular-arc
plate 120 comprises a steel plate that has a circular-arc
shape; this plate 120 possesses a slight elasticity, and
the outer side surface thereof contacts the internal
circumferential surface of the forming frame 1. Screw
holes 12la are formed in the end part screw hole members
121, and these screw holes 12la receive screws 123a that
are formed on one end of each of the fastening screw rods
123. Screw holes 122a which accommodate screws 123b
formed on the other ends of the fastening screw rods 123
are formed in the central screw hole member 122, and a
screw hole 122b with which the screw 124a of the pull-in

screw rod 124 is screw-engaged is formed in the center of
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and 406b] are alternately attached to the front surface of the fort;{ihq&){('|
frame 401 at specified intervals. 150 20t i,~Y ?.003 The driving 3
406a and driven wheels 406b are respectively supported via arns 430 that
are attached to the front side plates 410A of the form ng franme 40l so that
these arns 430 are free to slide. Furthernore, the respective arns 430 are
driven by e | CeprFalsS AW P heHpR: r b&pect THR FFFSVAgLah@epBI406a and
driven wheels 406b are pressed against the wall surface Pa of the tubular
cul vert P.1Z3e of i thegf asfeath Eng0Barew eredsi ppedanet bhhgddadl is notors 432,
and are driven fromthe outside via hydraulic piping. Accordingly, a rotary
coupling icppasited | @irdotidshe. f eBlode nechani smipaft td€6pubdwenescreéhi s rotary
coupling may be used in common with the rotary coupling of the joining

nmechani sm pad t1 405 0 ffis Ny Per acHedat aperoart4bDvhyen Feegdebbehani e, Parts
407 In the driven feed nmechanismparts 407, a plurality of roller bodies

435 are s r t a j I : f 1ng frane 401 at
specifiedqﬁﬁ é%%gvgﬂ?hﬁﬁﬁggc%n§#g€h€if%gﬁ% %?ﬁ%@%?%gggoﬁéﬁ%tgfhese roller
bodi es 435 are frege tq%rot te.oThege ro{lea podie€44§g)ar§hcaused to
contact the walt® st fACR"PaHf e thbut at cut Yert* P °As a'Besign

consideration, the roller bodies 435 nay have a 8osition,adjustnent
mechani sm ¥ LEFFENy PecHRi R 45N SBrEW-FPY 52H@NPt hatPabdPusts the
positions of the roller bodies 435] in the diameter direction. Back-Fillina

Mat eri al 1Tg@Ranbem Nezhani she PagEompsi Thed nag nf phtewet t BBeback-filling
material injection nmechanismpart 408 is a single injection tube 440. An
i njection pardcHddnt spalrspb24d of the puplend sfréeni sodnl2éthas thbe 440,
and [this injection tube 440] is connected to a back-filling materi al
supply devi€em4SP ¥idisk, and is engaged with a counter-force

receiving member 125 that is caused to protrude from the

back surface of the housing body 53 of the joining

mechanism part 7 so that this attachment part 124b is free

to rotate.

In regard to the use of this shape-maintaining tool

J, the shape-maintaining tool J is disposed in a specified

state inside the forming frame 1; then, the fastening

screw rods 123 are first turned so that the diameter of

the circular-arc plate 120 is expanded and this circular-

arc plate 120 is fastened in place by being pressed

against the internal circumference of the forming frame 1.

Furthermore, the pull-in screw rod 124 which is engaged

with the joining mechanism part 7 by means of the

attachment part 124b is turned so that the joining

mechanism part 7 is pulled inward in the radial direction,
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a mxing gun 442 and rotary coupling 443 di sposed on the base end of the
injection tube 440. The injection tube 440 is fastened in place arfd(hédhiYl 2803
bei ng passed through retaining holes 445 forned in the side plates 410 of
the formng frane 401. In the present enbodi ment, the back filling material
i njection nechanismpart 408 is disposed adjacent to the joining nmechani sm
part 405. 3hed liHe RReserf End ol heehneRt npart | of t tlle t BoxmEnga
position; the attachnent position may be freely selected. (Back-Filling

Mat eri al Supply Deld qelaii®) heaatkwdrdt fobdedt etawé. supply device 450 is
atw liquid type device. The "liquid A" systemis connected to the rotary
coupling 443 virurthdimpie, Als t Borkg 404 | tioe PsiPp &ora titela Bn S Pt yo i pe 453,
and the "liquid B" systemis connected to the rotary coupling 443 via a

"liquid B'hdank, cdindiigh Ao 5r @i forsUPPh Vs PE RS 4961 s 198t 1 2k MRY 2003 This

device 450 is nounted on a novable car 458 by neans of wheels 457, and

advances w C i pe manufacturing apparatus S2. The
back-fillﬁ%%pﬁ% erleiﬁﬁaéﬁéﬁié %%%hanisn1part 408 and back-filling

mat eri al supply, devi.ge 450 respectively conformtio the constructions of the
back filling manri A0 TS P PR B S ph?t@%saﬁﬁaE%Bl%nﬂugg%g-fi I1ing
material supply devices K and K1 in the abovenentioned first and second
enbodi nentFtaddiari isE e hgeid BRI tHekeeparfs. 214 $8gard to the
back-filling material used in the present enbodinment, liquid A consists of
3 to 15 parampdna el yhifasfenzat bhnipkacd. intan lagppaptsaby mesghionf a
foam ng agent, 0.5 to 2.5 parts by weight of a retarding agent, and 80 to
300 parts iy tied ghibwfamaterveperP 10rgiatd si by wee ghtlef eedepdértaod a
cement conposition is used in which 1 to 30 parts by weight of liquid B

consi sti ngpoOftian BaMes Solwdion, of sodiumsilicate is added to 100 parts
by weight of this liquid A Furthernore, it is desirable that the

FhaVeTEnL\ ones SPRRSLAACD SOTLELT A0 S0 obuibles bkphyre. Lha
apparatus S (including the initial lining pipe Ri) is in a
state that can be accommodated within the internal
diameter of the tubular culvert P; accordingly, there is
no particular difficulty in this pulling-in operation.

Afterward, the shape-maintaining tool J is removed.

Next, in regard to the back-filling material
injection mechanism part 8, a connection with the back-
filling material supply device K is made via the back-
filling material rotary coupling part 9B, so that this
back-filling material injection mechanism part 8 is ready
for the supply of the back-filling material.

(4) The lining apparatus S is driven so that a

lining pipe R is manufactured.
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silicate be m xed following the m xing of the bentonite and water tgqt é&ﬁ
nolar ratio of the agueous solution of sodiumsilicate (SiOZ/thO?fb e
at 3 to 4, that the 153 2 0 MaY 2003 viscosity of the conposition be
adjusted to a value of 1,000 to 10,000 cps, and that the tinme for which
this viscosity is maintained be set at 1 hour_or less fromthe tine of

m xi ng. Lini ng 3% ket ini ngheeferd ¥ahters’/pepfobhedfasfing this lining
apparatus S3 conforns to the abovenenti oned second enbodi nent, and is
acconpani etedyanl sih a2t eonexpandiing tebebar walbuefi hkeofubhéaki ni ng work
wi |l be described with reference to Fig. 41. The hydraulic piping 600 is
connect ed ¢wl¥dwet hydradl | £e i e s 420e of cd bEipRi AbNge NEebANtEEpart 405 and
the hydraulic notors 432 of the driving wheels 406a of the driving feed

nechani sm pasi1 406,211, caseshbetge t Den diy vipgavhegtss40ga of the driving
feed mechanismpart 406 are driven by air pressure, these wheels 406a are

connected {8, 11e, 811 PiBINGR10. pd P hDi GO LLNI Do WOEKe 856qNL] pURUS di anet er
expansi on operailon IS pertorned as the ?lning apparafus 3 advances, and
injection of the pback-filling material_.is perforned at the sape tinme. To
describe tHS® I TObTehT e #aTaP|OF a5"a J&LHT PO e RO GPTVPRB of £HE j oi ni ng
mechani sm part 405 of the apparatus S3, the strip-like menber 500 is

subj ect ed $1EY 52 BARYVBDOPEHEY cF At hed atE F R~ bf ke nBerRaEr SPlce rol ler
403 and outer face roller 404, so that this strip-like nmenber 500 is

joi ned; fukshiehped witle theipritkel nbiberg5POresREubpecaedesvlthef
external -circunference regulation of the guide rollers 402 attached al ong
t he i nter nahe ciotnnf erenceund) t e floe njoininanerd®1H sb6 that stheépstrip

like member 500 by the clamping force of the inner face

roller 5 and outer face roller 6. The forming frame 1

moves along the inside surface of the formed lining pipe R

as a result of the rotation of the guide rollers 4. As a

result, the strip-like member 500 is spirally wound such

that the lining pipe R is manufactured.

Then, the formed lining pipe R is left in place, the
entire lining apparatus S revolves in the circumferential
direction of the pipe, and this lining apparatus advances
in the axial direction of the pipe while a new strip-like
member 500 is added.

In this process, the force that is applied to the
circumferential length adjustment mechanism 2 as the

forming frame 1 rotates is received by the spacing-

maintaining mechanism 3, so that no excessive stress is
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i ke menber 500 is folded inward in a spiral configuration. At tbq}ﬁﬂqEZMB
time, as a result of the driving of the driving feed nechani sm part '406,
the driving wheels 406a that contact the wall surface of the tubular

cul vert receive a reaction [force] fromthis wall surface as a result of
the rotation of the driving wheels 406a, so_that the driving wheels 406a
apply a fcEnewpient centohe hel appaiarent 53l tangthaadingtapetapparatus S3 to
rotate. The driven wheels 406b and driven feed nmechani smparts 407 cause
snoot h rotr¢lmmigmthe apparatus S3. As a result, the strip-like menber 500
is spirally wound by the apparatus S3, so that a lining pipe Ris
successively for4ed Wi hthitgubabtens pfthdel exiegnpipei Rcusf éoeaed. The
lining pi pe R whose dianeter was previously expanded is fastened in place
in the tubth@r&Wyerdrl, a apEnédee | EREVEdPEREEECENah tRef QEERdBYLhBE
apparatus S3 is initially constrained by the formng frane 401 and then 15S
2 U MAY 2003. b i o} 0] t . 1 hi L pi pkpe has a

smal | diaﬁg %$¥hééﬁ%§kg€€%gr ﬁg éﬁg%dggﬁcggﬁl%ﬁegP#%P%gg%i%é I's rel eased
fromthe constraint of the formpng frane 1 and guide rollers_ 402, so that
the di amet G BISHHEATS FRGOPTES B oF adiar Y2 ExBARRS! Spetr i BarPy?Sthe
strip-like nmenber 500 is fed in by a specified feeding force and at a
speci fi ed FeeRhcHaidCas a5 relsl 1oHriraeTeERaRi &R BRTEhé PARERSand out er
face rollers 403 and 404 of the joining nmechani sm part 405. However, the
rot at i onal Fepdeeiriedre het@phiaing SBpé sRnehatainelefit adncbhet aggrspeed by
the driving wheels 406a that contact the wall surface of the tubul ar

cul vert P, rerovéis stspreditrsubiowenapdanst herésgetlti of speededbstheity
strip-like nmenber 500. As a result, a shear force is generated between [the
spans of] &hecisis i prhiks pgp@eR_SOO of the lining pipe R so that shifting
(slipping) occurs in the joint parts, thus causing a dianeter-expandi ng

action. In the gase; pfc4Diy, dhanBt esnéRansi Pgsa 55aBhki 269 in the
area of the lining pipe R that is gripped by the joining
mechanism part 7, the pressing force that is oriented
toward the center is received via the feed roller 73 and
joining mechanism part 7, so that a concave curved surface
(A) is formed. However, [as the lining pipe R] recedes
from the joining mechanism part 7 in the circumferential
direction and direction of depth (axial direction), a
convex curved surface (B) is gradually formed as a result
of the elasticity of the lining pipe R. 1In this case, the
convex curved surface (B) adheres tightly to the wall
surface of the tubular culvert P, or approaches this wall
surface as closely as possible. 1In a desirable aspect, a
symmetrical shape is adopted in which a line y that passes

through the half-way point of the distance from the inside

106



state of dianeter expansion is obtained at a constant rotational adv “?5%8
speed of the apparatus S3 by controlling the feed-in speed of the 5 3
strip-like menber 500 determined by the joining nmechani sm part 405. The
angl e of dianeter expansion is detected using an appropriate detector in
order to ascertain the conditions of dianeter ?. U ~1~"~Y 2D03
expansi on, CAREAEhePPERE- PH E%@eﬂqurcgﬂF?oFPééeén6tﬁ@ bhsi §ngfdehi s
detected value. Since the rotation of the apparatus S3 is acconplished by
means of awpllrahrfgcefofirthéngulnhéarscydéartisPngchyteatl poidki vifng, a
stabilized rotational force is obtained; furthernore, since these [driving
wheel s 406ethe af€cdr rveheagaBnsist bekeénbakathvabkief ofheyinbtlkgr cul vert P
together with the driven wheels 406b, the lining pipe also conforns to

irregularities pgpnonaei £rel 3amehapes, ointhﬁlgupybaéswal thesSBathat a
stabilized pi pe manufacturing action |s obt ai ned. Meanwhile, during this

peri od, the; pagks fmgk%wagﬂgsg%fg beyipheRt ed bronLhhes pack. kgbsuppned

mat eri al |nject| Ica |qU| I|qU|d

fromthe back fil teri,al .sup deV|c 0 ar dlschar to the
surface. of EresHHT hEeRERE Bk BANEDY, SR ratfurEsa: FothnerRetaharBeer
expansi on process_fromthe injection part 441 after passing through the
rotary coup?fhgf 4hsingdmatkFhelguh: 482; ?ﬁW@nBa@RtFFFPFngt%ﬁFeﬂﬁa eEnters
the recessed grooves 504 of the strip-like nenber 500 that constitutes the
lining pi peren dipel Boppes Wihtehkepiedagetoriai kbe appelywhiph PBis
back-filling material hardens. As was descri bed above, stabilized

condi t i onsa ofpetcafieeeéramvapahsobnthi e obhanhedatartiheé Leningeptpd Rial57 -
0 ~,~1'" 2003 accordingly, the discharge position of the back-filling
nmaterial ishal sotgeyecoupedngsdevicsed posit the, ifgethabnppsirti gBabs

adjustnent is easy. There is no danage to the
the injection tube 95 of the back-filling material
injection mechanism part 8.

The fluid-form back-filling material is discharged
into the space of the concave curved surface (A) of the
lining pipe R located to the inside of the outer face
roller 6 of the joining mechanism part 7. Then, as the
joining mechanism part 7 advances, this concave curved
surface (A) gradually changes into the abovementioned
convex curved surface (B) and adheres to the wall surface
[of the tubular culvert P]; as a result, the back-filling
material is widely spread, and enters the groove parts 504
of the strip-like member 500.

Moreover, in the case of a back-filling material

which consists of a foaming synthetic resin, the back-

filling material supply device Kl is driven, and the
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injection tube 440. Furthernore, in the present enbodi nent, the AspHdYs2098
the previous enbodinents with regard to the back filling material may al so
be freely adopted. (Merits of the Present Enbodinment) (1) Stabilized
conditions of dianmeter expansion can be obtained by controlling the feed-in
speed of the strip |ike nenber 500 at a constant rotational advancing speed
of the |in1i1rrgmab~pgqlaﬁ Rags £ ib)ing nakpfrt ol hehe nfertabReBpet@t idn of the
back-filling material, since the lining pipe R adopts a stable state of

di anet er edprwrsiupWardeoylitehapyee o¥fll he baek, fal spagl hbedr ambuns of
appropriately determ ned, so that favorable injection work can be
acconpl i shete f@mSigiceyexiet nal res 116 upd ekehtel feguhatéphal siadopted in the
lining apparatus S3, there is no need for a special regulating frane body

as in the gbpvenentf anedsecoik erbodi - 96 QURTHL ENMBORL MENI F Gpe 49 Shows
the overall construction of still another enbodi nent (fourth enbodi ment) of

k : - : i . Figs, 16, 158 20
bro1 ¥ 200 thBugh 22kt Sht S LR B e MR R 8

description. In this_fourth enbodi nent,, the back-filli g ma erial injection
action and stF U e HFE BT TIEE f o the ??ﬂ?ﬁﬁ Rﬁ?%og and aﬁ%§?5¥us of

t he abovenentioned first enbodi nent. Specifically, the lining apparatus $4
of this fdRUM EibdRHEFR Yoes not have the back-filling material injection
mechani sm (8) or back-filling material supply device (K, K1) that were
i ncl uded in thefhe eagkabbblrausnaerizhel $iiricehdddinent thengrapvef ourt h
enbodi nent, nenbers that are equivalent to nenbers in the first enbodi nent
are | abel gzhmig b @heo S arhee sytmbgh sl ilendnaninee 30@; f unsta onssoittbése nenbers
are exactly the sane as in the first enbodi nent, a description is omtted.

the tacky adhesion of this back-filling material, the

material adheres to the surface of the lining pipe R, 1i.

e., to the insides of the groove part 504 of the strip-

like member 500. This back-filling material accordingly

foams and sets without falling downward.

(dc) Furthermore, in this process, the strip-like

member 500 is successively supplied from the pay-out

apparatus T disposed in the above-ground area. As is

indicated by one example of construction shown in Fig. 23,

this pay-out apparatus T is constructed as follows: a

rotating stand 622 is disposed via rollers 621 on a

circular tack 620 installed around the opening part of the

manhole Q1 so that this rotating stand 622 is free to

rotate, and a winding drum 623 on which the strip-like

member 500 is wound in a manner that allows the strip-like

member 500 to be freely paid out is supported on this
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Li ni ng Apparatus S4 (See Fig. 49 and Figs. 2 through 16) This |ining
apparatus S4 conprises a forming frame 1 (including a circunferentfatiy 2003
| engt h adj ust nent nechani sm 2 and a spaci ng- nai nt ai ni ng mechani sm 3), gui de
rollers 4, and a joining nechanismpart 7 that conprises an inner face
roller 5 and outer face roller 6. Specifically, this apparatus S4 is an
appar at us Fotainh standaek2 159 |t nelte? i @indhpecdren rechuaeshers and
back-filling material supply device Kor KL are omtted fromthe

construct ixstatfe 159 2 ~ hlAl'" 2003 the lining apparatus S of the first
enbodi nent. Furthernore, in regard to the rotary coupling, the hydraulic
system of the rogaryrgouphiagraevicemblyisatredi1ding Mat¥eisal Fy1ksown
mechani smis used. Lining Wrk (See Figs. 23 through 27) The |ining nethod

performed wsd ngpddd Sodt &Y ARPAE@UBaBAcPPELENB LRqt PReaboverent i oned
first enbodi ment; however, there is no injection of a back filling

ial. ' f s |jni i, | Lbed_wi f
to Flo. oA R et B R ol teoFaE R P8 slrhtab s St he
work site (

Fi g. 23{. When t he presept.|jning apparatus S4 is_conveyed into
the  t ubul 7S (S 11B,OF e 1y diATHT £ bl I RGTB60E § &1 coRnBREEHELBYt he dr i vi ng
systemof this apparatus S4. The lining work conforms to the procedure of
the first W HeNtS warifestrds arddthei hjnine PHPE ol Agdpkeeedare. (1)
t hrough (3): These processes conformto the processes of (1) through (3)
descri bed abbwert (B)arghfermedcestso comf onbegtral t heiprvtasshefbédk-descri bed
above. (4a): This process conforns to the process of (4a) described above.
160 2 0 MHihg anaterid¥b): This process confornms to the process of (4-~)

Specifically, in the case of a cement type back-
filling material, this material is formed into a finely
textured material inside the groove parts 504 as a result
of the expanding action of the foaming agent:;
furthermore, the reinforced strength of the lining pipe R
is increased by the setting of this back-filling material.
Moreover, since the back-filling material in the groove
parts 504 is bonded to the inside wall surface of the
tubular culvert P, the tubular culvert P and lining pipe R
are formed into an integral unit.

Furthermore, in cases where the back-filling material
is a foaming synthetic resin bonding material as well,
this back-filling material adheres strongly to tubular
culverts P made of concrete, and fills the recessed

grooves of the synthetic resin lining pipe R, i. e., the

groove parts 504 of the strip-like member 500. This back-
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descri bed above. (5): This process conforns to the processes of (6) and
(6b) described above. To sumuarize, before the work is begun, the strip

| i ke menber 500 is wound around the formng frame 1, after which t’he®! 2003
attachnment part of the joining mechanismpart 7 is folded inward by neans
of the links of this joining mechanismpart 7, so that the_overal

appar at us §slEEE Rt} r s pepiustpathedcipgsdeekheoprdral hereanal ar
culvert P. Then, the apparatus is placed inside the tubular culvert P. The
i ni ng appeaetusS®Y, isodehaenpliothhae ohethei abopemestibaedaperin, cont act
wi th each other are caused to engage with each other by the clanping action

of the outer 4acethiol1enibgaptpd nRerbhdareridlieg habérihe hAHNI Ng nechani sm
part 7 in the joining area of the strip-like menber 500. As a result of the

outer facecyohlLF SuPAIRYI POaMkthothedr E6€6S8H PhPOYLaPOdniprmed in the
outside surface of the strip-like nenber 500, the joining mechanismpart 7

u urface of ‘the strip-1ike member ning e ar
W ih the now y Suppi et Tt bt Re HroRr Manor o2y FRERCHREnPhE g% "

mechani sm part. al way ositipned in the joinin rea. .a_resul this
lining app r%ﬁi@iég f%@%f@e%gaeh% Eﬂ%?g?kaﬁﬂiYgﬁgs rﬁ%égﬁﬂarl§y0gﬁ?4Y C~~~~
i ke menber 500 is continuously joined so that a pipe is manufactured. In
this case, ¥l 119KIBRIF B oFNE HR2RRBP HE N@L f Fankhe BaaRole @21 achBE to the

j oi ning mechani smpart 7 receive a pressing force that is oriented toward

t he cent erlining reprareties $olseremavediat contacts the tubular wall, so
that the link bodies are folded inward. In the lining pipe Rthat is wound
around the formémw) frankod, tontlyet hemdvak partseolithegabppahatas part of

t he joining nmechanismpart 7 are separated fromthe tubular wall, and the

excess por{he®rpspk-endisl Dig Wad e N4l MBb 4 B NGodpBiagepeftt bghi sadhesion to
the tubular wall as a result of the elasticity of the strip-1like nenber
500. As tNEdOFd@ £ L Ofnd NEotd Ay NGoBbPENR BEPEEETS, t8Fecifically,
the injection tube 95 is cut off from the back-filling
material rotary coupling part 9B, and the screw is
loosened by turning the rotary coupling 84 in the reverse
direction in the back-filling material rotary coupling
part 9B, after which the rotary coupling 84 is removed
from the injection coupling pipe 83. Next, the fastening
nut 87 is loosened and removed, and the injection coupling
pipe 83 is pulled out of the rotary coupling device 9.
The back-filling material system is then cleaned as
promptly as possible.
Furthermore, in regard to the operating pressure
fluid system (hydraulic system) as well, the piping 77 is

removed from the rotary coupling device 9.
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lining pipe Rlocated to the rear of the joining nmechani sm part §4g$ﬁ&u | 1y
recovers froma concave cross section to a convex cross section, a£003
this lining pipe R adheres tightly to the tubular wall around the entire
circunference of this lining pipe R Thus, in this lining work, a lining
pipe Rthat fills the entire cross section of the tubular culvert P can be
formed as the foflratidexei Ehe ¢nhifhg piptnR pPPeEREYS Acédr HPMEVGd-t here
is no cross-sectional |oss, so that econom cal work can be achi eved. 162

2 0 MAY 209B3nd¢e tie birsentappdodinens, habeafolrownhgrdesigh akhgthtions
are made in addition to the indications given in the first enbodi ment. (1)
I n the |oiadngstmehanhsthpas §m72 ehat! eshrbe dDsassoMy16&, ushilsbesi des
hydraulic driving or an air pressure notor. In cases where an air pressure

notor is erphOyLH, wdFer&ah Sed9ithapgeptprbhgeyse of the abovenentioned
rotary coupling; however, in cases where an electric notor is enployed, a

ranual |y oper at S eHAR S (62 ot o) eat TERa TherPobFerB itar 6 can be

manual | y operate chanismr1s no
driven by handl e operation vja the gear_ nechani 31. é. rits of. the
P csent LR PARTS TR0 The B0 chbnt SRLCAVABRE . Casche: dUEPLaBf VERCCNEe of a
formng franme 1 that possesses ordinary flexibility, a lining pipe R that
fills the ®3sledetivmbFOt®@SYubul ar cul vert P can be formed by means of
an easy operation w thout any need for a special dianeter expansion
operation. Accokrlifigly, wavereheslhoing ogsrkeefi bhal presentand econoni cal
wor k can be achi eved. FIFTH EMBODI MENT Thi s enbodi nent is characterized in
that the ieqnecdimenofia daokiéteding material is omtted in the lining work
of the third enbodi ment. 163
In the lining work of the present embodiment, as was

described above, a lining pipe R that fills the entire

cross section of the tubular culvert P can be formed as

the formation of the lining pipe R proceeds, so that there

is no cross-sectional loss. Furthermore, a double pipe is

obtained as a result of the integration of the tubular

culvert P and lining pipe R caused by the setting of the

back-filling material with setting properties that is

simultaneously injected, so that a lining pipe can be

manufactured economically overall. Moreover, the

waterproofing is improved by the setting of the back-

filling material.

In addition, since the injection of the back-filling

material is performed simultaneously with the formation of

this lining pipe R, the working efficiency is greatly
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~ ~ ~""~Y LO~~ This fifth enbodiment will be described with ref er?rgcplf\t(ozom
Figs. 45 through 48. Specifically, the lining apparatus S5 of this fifth
enbodi ment does not have the back-filling material injection mechani sm
(408) or back-filling material supply device (450, K, K1) that were
provided in the lining apparatus S3 of the third epbodinment. In this fifth

embodi nentiMRERRG CIPRATEH &£ 2 H &l o veR hkcr ] raeEhpdei fnvhifk

| abel ed with the same synbols, and a description of these nenbers is
omtted. Uiikhigapparktis 85 Qpaedd ixtt¢xywardis |ining apparatus S5
conprises a formng frame 401, guide rollers 402 joining nechani smpart 405
whi ch conpri seMatedvare, fracthe atdtesr A0Sowptingt@esviacedrof| €hed04, a
driving feed nmechani sm part 407 which conprises driving wheels 406a and

driven wheghssAQBempih v e feeedsrehani $ paEh St ¥ Topdt-at DggWOr k The
lining nethod that is performed using this lining apparatus S5 confornms to

the aboverpnidoned £1if4 ﬁ@&@? Wd &S L &0, Dy ar glf BITRE €r
expandi ng act%on. An outli'ne o e T?ﬂ?%g %gfﬁg@ff?hﬁe descr?%egﬁ ith
reference tq Figd., 41. .The hydraulic_piping 600 is connected to th

v aul | o IO 0 B e ol T abats ey Fr S FERbEH ofbRart 405
and the hydraulic notors 432 of the drivipg wheels 406a of the driving feed

mechani smpFS Aoetng FLRBE TR ELRReAY TR ntS whedtseA063° of N ket B8 vi ng
feed mechani smpart 406 are driven by air pressure, these wheels 406a are

connect ed aRRGheredtinngifrr ciostahlatien | 1 s pedueed, andoninesobledi anet er
expansi on operation is perforned as the |ining apparatus S5 advances. To
descri be timpdtigr extwyl ded gpipe 883 aof esht tbackthel Hingimgtefrigdhe | oi ni ng
mechani sm part 405 of this apparatus S5, the strip-like nmenber 500 is
subj ect ed dyistem passes through the axial center of the hydraulic
rotary coupling part 9A, a flow path cross section with a
maximum diameter can be maintained, so that a large amount
of back-filling material can be supplied.
Furthermore, since the back-filling material rotary
coupling part 9B can be removed from the rotary coupling
device 9 by a simple operation, the setting back-filling
material can be quickly cleaned away when the lining work
is completed or during interruptions of the lining work.
As a result, smooth lining work operations can be
realized.
In the abovementioned lining work, application to a
tubular culvert with a round cross section was indicated;
however, application to tubular culverts with an oval

cross section or horseshoe-shaped cross section can also

be accomplished in the same manner.
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the clanping action of the inner face roller 403 and outer face rQ}beﬁ%ﬁgﬁU3
so that this strip-like nenber 500 is joined; furthernore, the strlp-l{
menber 500 is subjected to the external-circunference regulation of the
guide rollers 402 attached along the internal circunference of the formng
frame 401, so that the strip |like menber 500 is_folded inward in a spiral
configuration. PR1ghbirpe YoHe, caR alseshetapPlind BPi FVRYLBF the driving
feed mechani sm part 406, the driving wheels 406a that contact the tubul ar
wal | of theuludttarviih verrefargelye aresacseohiphofeed Fiom ERis tubul ar
wall as a result of the rotation of these driving wheels 406a, so that the
driving wheel s Hiee applyo asdlbdbtanzial rchandet inathéeedhbggforce to the
apparatus S5, thus causing the apparatus S5 to rotate. The driven wheels

406b and dés%;y@fvaw@ds Nechan 54N P84 B, 407hEANSEs SIPREN; 81 Abi on of the
appar at us . As aresult, the strip-like nmenber 500 is spirally wound by

Kk
the appar atiss S 51 LRInge | 101 D PLRELR {21 spigoasal veLy, fr med wi th

regul ati on e externa ir rence. i ning” prpe R hose di amet er

was previousl.y expanded is fixed pn place in the tubular_cuylvert P, and the
l'ining M|ﬁ§?§%%hie¥%e?%r d %@et%%cgpp ?%tﬁgesgof l?%i??aﬁ%? constrai ned
by the formn rame 401. and n by the guide roller 402, so that this

| i ni ng pidE“ﬁgﬁL%réag%Bﬁ}aﬁﬁa%gfe?hgﬁsc?%gaﬁbﬁaP%?ugoﬁﬁl%ﬂvgﬁéﬁg,1the
lining pipe Ris released fromthe constraint of the formng frame 1 and
gui de rol | &3 salgpredote eenfeen dianeherlofer heal f npAgt pe peeRt gnadlar| y
expands. Specifically, the strip-like nenber 500 is fed in by a specified
feeding fordeuleand @tleespecified feeding rate as a result of the rotation
of the inner and outer face rollers 403 and 404 of the joining nmechani sm

part 405. Howevet ,pédheormind i onal 1 speeg wbrkhetiappat ai psl Skei SemBiat ai ned
at a constant speed by the driving wheels 406a that contact the wall

surlelcef 0I5h(§dﬁei§ Wpsthied SR ttie AHEniRGSEERREA1] SagliovRE ERapethe feed-in
speed o e

maintaining tool is mounted so that an initial lining pipe
Ri with a specified shape is obtained prior to the
insertion of the apparatus into the tubular culvert.
Afterward, this initial lining pipe Ri is pulled into the
tubular culvert, and the work is performed as described
above.

When the joining mechanism part 7 reaches a corner
part, the links of the attachment part of the forming
frame 1 conform to the variation in the shape of the
corner part.

This embodiment includes the following aspects:

(1) The strip-like member is not limited to the

examples shown in the figures. In short, any strip-like
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166 2 Of ~ ~~~ 2~t~3 strip-like nmember 500. As a result, a shear f 8ffe2003
is generated between [the spans of] the strip-like nmenber 500 of the |ining
pipe R, so that shifting (slipping) occurs in the joint parts, thus causing
a di aneter-expanding action. In the case of this dianeter expansion, a
stabilized state of ,dj aneter expansion,is obtained at_a constant rotational
advanci ng BpBR8E of iR Eﬁﬁﬁ?ﬁﬁﬁg ehaplieohYr oPPANGTt KB1FBeBOER §pE8d of the
strip-like menber 500 determi ned by the joining mechani sm part 405. The
angl e of dfAgetearefpangaen is dbeefeed 0fi ngiahsapprypbeatieéedet ector in
order to ascertain the conditions of dianmeter expansion, and the feed-in
speed is control2ed Dhet heibasgsmeththismdphett @digahoe. 1$mhcedt he rotati on
of the apparatus S5 is acconplished by nmeans of a plurality of driving
wheel s 406pydshayibydravlhg; draMi 89r Brekalikki medokohali anab berce is
obt ai ned; furthernore, since these [driving wheels 406a] are driven agai nst
the tubul arsaal | of the tubular culvert P together with the driven wheels
406b, the Iining pipe also confornms to irregularities or non circular

shapes of QQ kg ul ar Ih hﬁ% Giized pi pe manufacturing action
i s obtaine .gf ?i g Bﬁgt Eegggéen b§%§%§$£ nt) 167 2 0 ~1~Y 2003 (1)
Stabilized conditions ﬁf dianeteF exggnsiog can be obtained by controlling
the feed-in spetd bRt He"ERF| BOFFkBERERBRFISBEIEE EREoALPARE T ot ati onal
advanci ng speed of the |ining apparatus S5. (2) Since .
ext er nal - ciPR¥hRERENRE FRguPhesenti smhadpmenty nat héningi Rgrappherst us S5,
there is no need for a special regulating frame body as in the
abovenent i bhkls sebendresbodeabhon ORDUSFREALUARPLETABELETYathbs, in the
present invention, the back-filling :

formed as the formation of the lining pipe proceeds,

without any need for a special diameter-expanding

operation, by using a forming frame that has ordinary

flexibility, so that there is no cross-sectional loss.

Furthermore, a double pipe that results from the

integration of the tubular culvert and lining pipe caused

by the setting of the back-filling material with setting

properties that is simultaneously injected is obtained, so

that a lining pipe can be manufactured economically

overall. Moreover, waterproofing is also improved by the

setting of the back-filling material.

In addition, since the injection of the back-filling
material is performed simultaneously with the formation of
this lining pipe, the working efficiency is greatly

improved compared to that of conventional methods in which

filling work is performed afterward.
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material is injected in the formati on process of the lining pipe; 20 MAY 2003
accordingly, injection work can be perforned w thout hindrance in cases
where the length of the lining pipe is increased. Furthernore, as a result
of the provision of means for formng a recessed part or expanding the
dianmeter in the lining pipe formation process, a lining pipe that fills the
Cross section(ﬂ°¥¢R¥Q¥KnHQHtQﬁHEQﬁQr%a%P%@;¥%ﬁH%%Yl%%r%ngF? as a result
of the injection of a back filling material that has setting properties,
the tubul resgnverinwentiomi nghei prenaeliiorpedssure Hhuidtegshémunit, so
that great strength is obtained. |68 MFI'Y LUU3 CLAIMS 1. A tubul ar

cul vert i ntteydeaulidi sigste@ihoghd Chac et £11 zeg hatéhdal aysubml arebody,
which is formed by spirally winding a continuously supplied el ongated
strip-likedmpper:§ hfshased ol NdcO®FdSng Py TeehONs ok hosi dReedgeaparts, and
mutual Iy engaging the joint parts that are in contact wwth each other, is
left in pl i i rijor t C e n r bul ar
body is euéﬁﬁ?{ﬁbééggﬁgn%$ %$s¥r$%é?§keyﬁen%%$ ?%%té %C%eg §H§E%§|F%g in

f f said |ar_body_that_has_already been. forned: . k-filli
material | O TH B EIR o THATT TNt 01 deCBYCRRE T nobat PG EABAPAT body it

t he space between the exterior surface of said tubular body and the
interior SIRFERVIBIT NS EXGStERG ERISEFIOR nCQBPHIRALRIEF BOdF Bor mat i on
process. 2. A tubular culvert interior lining nethod in which a tubular

body, whi dtadlk—fbking byatpiial | yywkeni pgsaee ot auslistesapphied el ongat ed
strip-like nenber that has joint parts fornmed on both side edge parts, and
engagi ng tdentet ndf pand sopdedt ang pnesoutacflwidh(kendhaol hey, rosakeft in
place in the interior of the tubular 169
coupling part, a flow path cross section with a maximum
diameter can be maintained, so that a large amount of
back-filling material can be supplied.
Furthermore, since the back-filling material rotary
coupling part can be removed from the rotary coupling
device by a simple operation, the setting back-filling
material can be quickly cleaned away when the lining work
is completed or during interruptions of the lining work.
This contributes to an improvement in the working
efficiency.
SECOND EMBODIMENT
Figs. 28 through 44 illustrate another embodiment of
the tubular culvert interior lining apparatus of the
present invention. In this embodiment, a pipe

manufacturing method configuration with a so-called

internal-circumference regulating system is used.
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2 o r~~v 200g cul vert, and another tubular body is added by neans gf a
strip-like menber that is newy supplied in front of said tubular BodyiAthao03
has al ready been forned, this nmethod being characterized in that said
tubul ar body is folded radially inward in a recessed shape at the joint
parts of said strip-like menber or in other arbitrary edge parts of said
tubul ar body, t¥rRe®bEkcallyi ngiomt e?f adnds2P npevetihenp¥erhéde recessed
parts, and the recessed parts are then caused to return radially outward to
the origi nednstapetidn dhethibul anicgl spparanter 8br andi Aygeaet BBd accor di ng
to claim?2, wherein the strip-Ilike nmenber possesses elasticity, and the
recessed pgitou ) agledby o€ oyenist Ftst sbapeof othewragpdet otraaphensby
virtue of the elastic force of the tubular body. 4. The tubular culvert

i nterior | Al e NELHOL AGEOT diigs [ 048! 84 2qn WhET EhB.{ BRoEgEESSEd part i
returned to its original shape foll ow ng de?ornatlon by neans of a recovery
device dis gsqgtinside the tubul ar body. 5. A tubular culvert interior
lining net gt T h whi ch a tubul ar body, which is forned by spirally w nding
a continuously supplied elongated, strip-1I1ike er that has joint parts
fornmed on both g?ggh%ﬁﬂ%r%ar L thihg %ﬂﬁ%ﬁ%ﬂﬁngﬁgPPsiﬁ rbBF?ék%hat are in
contact with each 170 2 U r~~Y zoo3 other, is left in place in the
interior ORETRIPRL tEMRF oS ciFe@ris BhAt apdBRerst tbaf aksB8dyni §hgddéasby neans
of a strip-like nmenber that is newy supplied in front of said tubular body
that has a¢meediméwren fornmed, this nethod being characterized in that a
formng frane with an internal -circunference regulating systemthat allows
expandi ng Rivicoippatatgs dbspl acenent in the radial direction is usedO at

| east a cl anpi ng nechani sm part which has an inner face roller and an outer

face roller thathel aomsephe sbhiprl tke MBADRY hpparhbasi Bsi de and outside,
and a freely rotating contact roller that contacts the wall

present embodiment will be described with reference to

Figs. 28 through 40.

As is shown in Figs. 28 and 29, this lining apparatus
S1 comprises the following main parts: specifically, a
forming frame 201 which has an annular shape, a plurality
of guide rollers 202 which are disposed at a specified
pitch on the external circumference of this forming frame
201, a joining mechanism part 205 which is attached via
the forming frame 201, and which comprises an inner face
roller 203 and an outer face roller 204, a driving feed
roller 206 which is disposed so that this roller moves in
linkage with the abovementioned joining mechanism part
205, a plurality of driven feed rollers 207 which are
attached to the front surface of the forming frame 201 on

the circumference of the same circle, a back-filling
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surface of the tubular culvert, are disposed on said formng fra t@g
portion of said formng frame on which the contact roller is inst ﬁl Y2003
recessed radially inwardO the | ocation of said installed tubular body that
corresponds to the contact roller is folded radially inward and the
back-filling material is injected into the recessed part 0 and the recessed
part is tHERCRBIREARDEFRI AR NmeelPRl Y Bt hatf@8t Bhi€R F) giARPSSHape. 6. A
tubul ar culvert interior lining nethod in which a tubular body, which is
formed by agizeény W ndheglaicongi neobshyssuppriedObl oagdt @d strip-1ike
menber that 171 2 0 r~AY 2003 has joint parts formed on both side edge
part and esmgagrmgl+tber¢gonfierpacésrédalatiegi Airemat botiyw0b eadcbhother, is
left in place in the interior of the tubular culvert, and another tubul ar

body is adﬁfﬂp@§e@?@@8t@étaiﬁtéﬁprbhkesHEH@efokm@hgi§raﬁéﬂyo§yp9haed in
front of said tubular body that has already been forned, said nmethod being

characteri Y, rising; I } whi ch is devised
so t hat tﬁﬁgg?%r%§ﬁgpf%gn£g?§ %e@??ﬁb%%ggb%QE%%Hﬁegﬁgﬂgf a |link mechani sm
conprising a sefjies,of connected link bodies; | u ity .o ui.de rollers
whi ch are nount & s3F hE %% %%érgféYﬁﬁlge ?oﬁﬂaﬁgg?dﬁﬁgrﬁ%ﬂgEP?aﬁﬁfmand

whi ch contact the inside surface of the Iinin% gipe that is forned by
spiral ly v ndehtes 309 porP kit HeRveRe Sepdi RPNG2Re8RaRREhr part which is
attached to said formng franme, and which consists of an outer face roller
and inner face Ferthermnpne, ap eParspesedfi khehkapbrhilaing Bataséalsaid

al ready-forned lining pipe and newWy supplied strip-like nenber, and that
clanp and jwjecthen shechpahike penbe2(8aifrleeiytrdbhtdi hgpecertachatel | er
which is disposed in said joining nmechani smpart, and whose outside surface
protrudes ¢priheforéetavségPLatingndranstbetis tbe.wal | surface of the
tubul ar culvert; and

The detailed structures of the respective parts will
be described below.

Forming Frame 201 (see Figs. 28 through 30)

The forming frame 201 has an annular shape, and
maintains a specified rigidity as a result of having a
specified width and thickness. A portion of the annular
shape is recessed to form an attachment part for the
joining mechanism part 205. This forming frame 201
consists of an appropriate number of split bodies
(segments); however, this forming frame may also be
formed as an integral unit.

In each split body, a frame body is constructed from
side plates 210 (a front side plate 210A and a rear side
plate 210B) which form the front and rear surfaces, and

flanges 211 on both end parts. These frame bodies have a
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172 2 ~~~~ zo03 a back-filling material injection tube which p%lgk@p?@ﬁd
after said joining nechanismpart in the direction of advance adjacent

the outer face roller of said joining mechanismpart, and which has at

| east a di scharge port for the back-filling material |ocated to the inside
of said outer face roller; and this nmethod being characterjzed in that said
form ng fr%ﬂﬁ?i%#QQuE&ﬁPQ%FY(n%ﬁ%,r%%%d}¥hkr%b@$%§cb$gs%?ﬂb?BFn?ﬁ@
mechani sm part are placed in a folded state via said contact roller that is
caused to apprcmptiatel waddesdrsacthat tihe ribidbeycusverereasedning pipe is
formed by spirally winding the strip-1like nenber around said form ng frane,
and the bapkethétmduwe natles i Blanges R2ECteshtfsom satld othect i andt ibkei n
synchroni zation with the formation of said lining pipe. 7. A tubular

cul vert i ng®¥hDig | £ i) NBS hosls dido Wi OBy andatbsll 8 bOTYs #hlichuts formed by
spirally winding a continuously supplied elongated strip-1ike menber that

has, recessed 0ranyes Lormel £ iud Aes] onpLiwdinal vdie oLl ongobt beqout si de

surface thereof an orned on both side edge parts, and

ong20ing e Lot BEY o 1y SE1 40 200 Ackitnceed olbeEeelspleft i

place in t o) t ubu cul ver and’ anot har ul ar“body is
added by neans of a strip-1like er that is newy supplied,in front of
sai d tubul ar bdtRPEHE ?é;e%ﬁ?%2%£?1%§e TOCRP TH ?%OEhgeQHth?ﬁed, sai d
met hod bei ng characterized by conprising: a closed type formng frame which
is devi seccdees haf the sside et ¢ a?kl | at fakeppPhepHadlie dpa@ehAds of a |ink
mechani sm conpri sing a series of connected |link bodies, and in which the
i nward folahagtlodse heeaeoppctevessenkdld sacestmogdaed; thepbhaati bgrog gui de
rollers which are nounted around said formng frane so that these guide
rollers aref the guide rollers 202.
The central portion of the attachment part is

recessed in a V shape, and the front side plate 210A in

the direction of rotation of this part is disposed further

to the rear than the front side plates 210A of the other

split bodies, so that a narrow width is formed. The width

of this retraction is set at a width that is sufficient to

accommodate the strip-like member 500. The front side

plate 210C of the V-shaped part is used for the attachment

of the joining mechanism part 205. 215 indicates bolt

through-holes in this part.

Guide Rollers 202 (See Figs. 28 through 30)

The guide rollers 202 are disposed on the external
circumference of the forming frame 201 at a specified

spacing and with specified angles.
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free to rotate, and which contact the inside surface of the I|iniRAd) piayezgps
that is fornmed by spirally winding a strip-like nmenber; a joining nmechani'Sm
part which is attached to said form ng frame, and which consists of an
outer face roller and inner face roller that are disposed in the joint area
bet ween said al ready-formed |ining, pipe and newy supplied strip-|ike
menber, and t hatP® I ERpL¥hd"g bR PedEeSt$1 h-F KENFedbENS HRLIBFA g%?d out er
face roller has hook parts that are inserted into the recessed grooves of
sai d stripe9nkiestrenbet ;hard reesin ror e ¥ byl cont achetal | Batonieh, i 8andi sposed
in said joining nechanismpart, and whose outside surface protrudes to the
out er nost guod ninsirall bedmtacd sbédreinagd | ssuthacetioésé heol Ubulmaisul vert; and
174 0 ~~~ ~00~ a back-filling material injection tube which is disposed

after sai dhdidd NBLTRLRANE S&R PEs LréPatdealilbliectb Dl pf sRdFaHCL1 () acent to
the outer face roller of said joining mechanismpart, and which has at

| east a dipehardee P0Td, 180 1081 0p%Kalh hodge ERE 27! BbntocRlRg tRelhe inside
of said outer face ro Ter; and characterized in that the restriction of
inward folding,of the link.bodies of the formng f to which said

j oi ni ng ne%%%.?%n?%ﬁ£%c?sogif%%h%%r%%_?%¥%a%% ,g§a$§8$orning frame is
caused to rotate, the bodi es iaid %oining nec a5£?n1part are pl aced
i i IR Mechanism FALE 20y (7T abt9P ol Pordtfaf?is caused to
contact the wall surface of the tubular culvert, a lining pipe is formed by
spiral |y wi ndi nghe Heakn rpedyiRE Hepbepintodnaeshanl sBr ArAf 255@,5 and a
back-filling material is injected fromsaid injection tube in

synchroni zapimimgv tdillde parnei20mwhbiclkais rémdwngbpypeousted vubthar
culvert interior lining apparatus in which a tubular body, which is forned
by spi ral | §oxhivy ner&me ond 1 nuenis! ¥n swippth esn el ongat edcst ropikirkeoBenber
that has joint parts fornmed on both side edge parts, and engagi ng the joint

parts that,@geah No¢odt agscdM th1 eashp @4 here ESmbehéai Asphasecin the interior
of the tubular

Furthermore, this joining mechanism part 205 accommodates

| i nk

a gear mechanism 221 which effects the synchronized
rotation of these rollers 203 and 204, and further
comprises a housing body 223 which holds a driving feed
roller 206 on this gear mechanism 221, and a hydraulic
motor 224 which is attached to the housing body 223, and
which is used as a rotational driving source for the
rollers 203 and 204. This joining mechanism part 205 is
disposed in a position corresponding to the joint part of
the spirally wound strip-like member 500, i. e., to the
position where the strip-like member 500 is initially
joined.

The construction of the joining mechanism part 205

conforms to that of the joining mechanism part 7 in the
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cul vert, and anot her tubular body is added by neans of a strip-Ilike nenber
that is newy supplied in front of said 175 2 U f~AY Q003 tubudy Maxyde003
that has al ready been formed, this apparatus being characterized by
conprising: a closed type formng frame which is devised so that this
formng frame is freely bendabl e by means of a |ink nechani smconprising a

Y : : .

series of BBAABELRE FiARThEEMPEdimgngy ur arreyddndgdyirdé Fsteddednnhi ch are
nount ed around said formng frane so that these guide rollers are free to
rotate, andedkchtiont aet omhétedsi dadsanfacenobuthdnki diesgrpppéonhat is
formed by spirally winding a strip-like nmenber; a joining mechani sm part
whi ch is awiathkd gbdveni delowm ng franme, and which consists of an outer
face roller and inner face roller that are disposed in the joint area

bet ween saidoakifadgoligr ppd)! i ning pipe and newly supplied strip-like
menber, and that clanp and join the strip-like nenber; a freely rotating

contact roller ?ﬁécﬂohgi95588§ﬁdzb@ §§i9i595@hn ng%cg%nhﬁggggb%ﬁgand whose

outside surface protrudes’to e out ernpost pol nt and con wal |
surface of g tubul ar _cul vert; ﬂ a back-fillin terial ,injection tube
which is df ggsaaga?tingﬁiBaFBizg B’negﬁﬁnPEHFﬁag?g?nggﬁg d°r ecti on of
advance adjacent to the outer face roller of said joining mechanismpart,
and whi ch f&&2BPefleget that7ghispupper_pasgo32dpsCRar §& poFRSForLORE
back-filling material |ocated to the inside of said outer face roller. 9. A
tubul ar cuBveip FhRR&Ei 8261 i AnAgthpparares prarkhrkeRRaisubdlgedbody, which is
formed by spirally winding a continuously supplied elongated strip-Ilike
menber thatghasstethssédwgropues £@BBedyi mebhe bdngi tldisnaly dewvecei on of
the outside surface thereof and joint parts formed on

230.

In the figures, 231 indicates a rib, 232 indicates a

connecting rod which is pivot-mounted on the rib 231, 233

indicates a receiving shelf that accommodates the

connecting rod 232, 234 indicates a coil spring, and 235

indicates a nut. These parts constitute the closing

device 230.

(Gear Mechanism 221)

The gear mechanism 221 has three shaft parts 237, 238

and 239 which are mounted between the front and rear walls

of the housing body 223 in that order so that these shaft

parts are free to rotate, and gears 240, 241 and 242 are

fastened to the respective shaft parts 237, 238 and 239.

Furthermore, an inner face roller 203 is connected to the

second shaft part 238, and an outer face roller 204 is

connected to the third shaft part 239. The second shaft
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both side edge parts, and engaging the joint parts that are in coppaﬂé\ \c,?[]b?
each other, is left in place in the interior of the tubular cul vert, E '
anot her tubul ar body is added by nmeans of a strip-like nmenber that is newy
supplied in front of said tubular body that has already been formed, this
apparatus bei ng characterized by conprising; a closed type formng frane
which is d%#?%g%3%cFQWﬁﬁe§rﬂ% R Feersa F%C¥%%%Iya%%nH%%IEhb9 neans of
a link mechani smconprising a series of connected |link bodies, and in which
t he i nwar csHafdiparof2iheroespest ivethe nkarvardedireéctedn, awpkral ity of
guide rollers which are mounted around said formng frane so that these

gui de rol Issspeadte o echd arstdial en @hdthdi Ehrsonslasfttbert n88de surface of
the lining pipe that is formed by spirally winding a strip-like nmenber; 177

2 UM ~Y racdd@end By Ni tige NBEHSR1 Sa2HaF61 W CHOBSanlit aahed tacsai d form ng
frame, and which consists of an outer face roller and inner face roller

h : . 9  q al ' ro :
that are dféPP%,edzM‘ M‘@a%é"mm %?@%‘r’]ﬁfﬁgﬂgﬁ%nﬁf&ﬁyeé%”891%!3!:[“ ng pipe

and newly supplied strip-T1ke and joint

strip-like ne r..wherein said outer face r er has,hook. parts t are

i nserted inton?ﬁE;?Q§§¥5¥ga’g?o%%%%e5fr%gf%rs %ngf? et%e%%%ggaénfﬁg |y
rotating contact roller which is disposed in said join] mechani sm part,
and whose TRAS R r3tachprdiradeetbhire %%?anB ¥tpgggt and contacts the
wal I surface of the tubular culvert; and a back-filling material injection
t ube whi ch(PBidirpdEeed dteblesaZ@6) oi ni ng nechani smpart in the direction
of advance adjacent to the outer face roller of said joining nmechanism
part, and whi cirtasdatvireasfeed diskthar g20poconsoitthes bakb&-haihilpgdyat eri al
| ocated to the inside of said outer face roller; and characterized in that
the restristithe ofeddRschd®l sthngaof . t hehl é nr bodhgsteédtmechenibng frame

to which said joining mechanismpart is attached is rel eased.
part comprises a driving sprocket 245 which is fastened to
the second shaft part 238 outside the housing body 223, a
driving feed roller 206 which has a sprocket that is
mounted on the third shaft part 239 so that this sprocket
is free to rotate, and a chain 247.

The driving sprocket 245 has gear teeth 245a on its
external circumference, and is fastened to the second
shaft part 238 via a key or spline engagement, so that
this driving sprocket 245 rotates as a unit with the shaft
part 238.

The driving feed roller 206 comprises a small-
diameter sprocket part 249 and a large-diameter feed

roller part 250, and is mounted on the third shaft part

239 via a bearing 251 so that this driving feed roller 206
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10. The tubular culvert interior |lining nethod according to claim@ or 9,
wherein the contact roller is a feed roller which is disposed so t Rt MAri 2003
roller noves in linkage with the joining mechanismpart, with the outer 178
2 a r~~~r 2003 surface of this roller protruding to the outernost point, so

that this roller applies a feeding driving force in the direction in which
the strip-1§ KeFsRenerr oS r alhs sREfeke L Paghe? ¢ bR ar I8ar veeetinteri or

lining nethod according to claim8 or 9, wherein the contact roller is a
spacer rol34%a ap ittheextdnak eirvenferenresior |ining apparatus according
to claim8 or 9, characterized in that: the outer face roller and/or inner
face roll er of The ¢loaim Ny hrechandsmt gdrdn atlee rot avtingaspyodkevend by
receiving a driving force froman operating notor that is driven by the

pressure AndrsPResiadt NG PE €361 er fnd dir 2nihd) £6640RCDYPI 204, t 4he whi ch
comruni cates with the back-filling material injection tube is disposed in

the axial center, of %%ﬁ@ﬁg@f#‘%}ﬁ%“fﬁ“% Rlél%wckéﬁ 245 to

oper at i ng- pressure f to sal g nechani smpart so

that this jnjection couplin be be freely inserted and renoved; and a
back-fill i%%é rélfje‘ﬁ%? #%?%r%fcg%%l‘?ﬁg' i s interposed between said
back-filling naterj al iqgect'on tube and said injection coupling tube. 13.
A rotary c ?%&f%ﬁﬂ%?ﬁ;ﬁWﬁ%ﬁ)is used in the tubular culvert interior

|l ining apparatus according to claim8 or 9, and which is characterized in

that: 179 2 JThanyvoomithe wrEeF 4atels Rterched/ B Fhacfreake roller of

the joining nmechanismpart are rotationally driven by receiving a driving
force fromsanfoperaf i tge wsingatody 2R3venibly the gresgsugesbafan
operating-pressure fluid; an injection coupling tube which comruni cates
224a of this hydraulic motor 224 connected to the first
shaft part 237.
“In” side piping 253a which feeds o0il into the
hydraulic motor 224, and “out” side piping 253b which
discharges this oil from the hydraulic motor 224, are
connected to the hydraulic motor 224. Furthermore, these
sets of piping 253 are connected to a rotary coupling 255
(see Figs. 28, 12 and 13) via an attachment plate 254
which is attached to the housing body 223 or forming frame
1 in an appropriate position, and external piping 600
which communicates with an external pressure source is
connected to this rotary coupling 255. The rotary
coupling 255 has the same construction as the rotary
coupling device 9C in the previous embodiment, and may be

replaced by the rotary coupling device 9.

(Rotary Coupling 255) (See Figs. 35 and 36)
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with the back-filling material injection tube is disposed in the axial
center of an operating fluid rotary coupling in the operating- pressure
fluid path that |eads to said joining nechanismpart so that this |9uM%%|KWB

coupling tube can be freely inserted and renmoved; and a back-filling
material rotary coupllng is interp osgd bet ween sald back-filling materi al
i nj ection tube HAHS sEPHATYj EEPOANBotpPi RGNEUBES 24, 2ACPTIBLPAFIEDI Q&r t

interior lining nethod in which a tubular body, which is formed by spirally
wi ndi ng a @ofy}heduseyl stippededodyohfabedndt ai porrkéngehbdy £RAB has j oi nt
parts fornmed on both side edge parts, and engaging the joint parts that are
in contactwhi¢h eacihnséheed istbetbisnfpkadebodyt h85Ant ethds obttlrg tubul ar
cul vert, and anot her tubular body is added by neans of a strip-Ilike nmenber
that is negbypsupgl 288 is fiseat inf cemndnt whuhathbodytbhgt chaplahgeady been
formed, this nmethod being characterized in that: an annular form ng frame

is used, 180.¢ 279 orlede2b20r-21410hgInaPRRE AL SN} ScUseH hBcHBheanal | east
a clanplng nmechani smpart that has an”outer face roller and an |nner face

roller that g and ILn said stripskik 0 and

out si de, gagyﬁrall §ebf§§U| %dfoﬁ}e?sg éﬁﬁ gL E%SFO "and t hat
cont act the inside_surface or outS|de §urface of the strip- Ilke menber, are
install ed on sald ?b?ﬁtné f #3feCandla t@edpﬁEEhanﬁgﬁtﬁartopg pP8€Fded

which is attached so that this feed nmechanismpart noves in |inkage with
sai d fornilpg@afeahermaddinntes appedebodyf dadhrngther Cénf oPsatdaf éfming frane
by contacting the wall surfaces of the tubular culvert; said strip-like
menber i s fonmedtédtboathablial bbdg piphng apamebér thhapibéngnabBer than
the inner dianmeter of the tubular culvert by the annular regul ation of said
form ng fran®, tlhel 'ount) psrtont isuoushgctedned whel Boexpasddrgptibendi anet er
of said tubular body and causing this tubular body to approach the inside
surface of 26k $pbuharpeyhiMgrLs53. The rotating body 255B is engaged

inside the fixed body 255A so that the rotating body 255B

is free to rotate while maintaining a liquid seal, and two

connecting ports ¢ and d are formed in the end surfaces of

the rotating body 255B. Hydraulic passages e and f that

communicate with these two connecting ports c and d (“in”

connecting port c and “out” connecting port d) are formed

inside the rotating body 255A, and these passages

respectively communicate with o0il grooves i and j that are

recessed in the circumferential direction in the

circumferential surface of the rotating body 255B via

communicating holes g and h. The o0il groove i

communicates with the “in” port a, and the oil groove “j”

communicates with the “out” port b. 257 indicates an O-
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by causing [the spans of] said strip-like menber to slide relative topeag 2003
other during the formation process of this tubular body; and a back-filling
material is sinmultaneously injected into the space between the outside
surface of the tubular body and the inside surface of the tubular culvert

18l Z. 0 P1~1Y 2D3 during said expansion of the dianeter froma
back-fillifgndatard 458§ n}recgi%fhe% uberimatthat ot $ aeped to BBSUSIE nfRY
apparatus. 15. The lining nmethod according to claim 14, which is

charact erigkibping hatt.a formng frane with internal -circunference

regulation is used; the apparatus used is equi pped with an external

circunference reguadimerd | apke boty” Wigd pspdhgpRsesd 6n the outside of
said formng franme with a specified gap | eft between this

ext er nal - ol (A £F §NGe; e at | 9. 5108 LYY, apde t Wen # O£ ghRG-£ LAY, and
which is arranged so that this external-circunference regulating frane body

s a S0 ‘that this U rame
oxt ornal PR S ortS ot el T F AR AT e et ERRIREAP BRBE it ormi ng

frame; and the ex Sio f the dianpter of t t ubul ar body ,is regul at ed
by sal d eI 10 LT e R T SH bR HRLFY afed bbllyCONBECRER bRl BRScul ver t

interior lining apparatus in which a tubular body, which is fornmed by
spiral |y woih ncenresitinmoerry dupbl el epbapat eeuBting-£PRe nenber that
has joint parts forned on both side edge parts, and engagi ng the joint
parts thatMareover cortacetxigtmakbactponderd6i sslepinentetiate &n the interior
of the tubular 182 2 0 M-~Y 200. 3 culvert, and anot her tubular body is
added by regiwsawlii@ $tivindikeuneeber that is newy supplied in front of
said tubul ar body that has already been forned, this apparatus
As a result of the interposition of this rotary
coupling 255, the operating fluid is exchanged between the
piping 253 on the side of the hydraulic motor 224, which
performs a rotating operation, and the external piping
256, which does not perform any rotating operation.
The driving force of the hydraulic motor 224 is
transmitted to the first shaft part 237 by the
abovementioned gear mechanism 221 and hydraulic motor 224,
and this driving force is transmitted to the second and
third shaft parts 238 and 239 via the gear mechanism 221.
The second shaft part 238 and third shaft part 239 rotate
in mutually opposite directions
(Joining Roller Part 220) (See Fig. 32)
In the joining roller part 220, an inner face roller

203 and an outer face roller 204 are installed side by

side in the axial direction of the pipe; furthermore,
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bei ng characterized by conprising: an annular formng franme which; igsMaY 2003
provided with: a clanping nmechanismpart that has an outer face roller and
an inner face roller that clanp and join said strip-like nmenber fromthe
inside and outside; a plurality of guide rollers that are free to rotate
and that contact t i nside surface or, 6 outside surface of the strip-Ilike
menber , saﬁ%e%¢aﬁ%fﬁ5rﬁe%ﬁ%n $Apart whbhsai 8Pgar&FRY P8P BRINbRIAGD
provided on said formng frame; and a feed nmechani smpart which is attached
so that thpetyeen Heehbpl 5arpase Bovestha sthkagelihptmeshey PBPmiAg frane,
and which applies a feeding force to said formng frane by contacting the
wal | surf acksmpéd tihetwedm| Blne cubeverdlland 20Bagkdf ROAing material injection
tube is installed via said formng frame. 17. A tubular culvert interior

l'i ni ng appar at usurthahmehe 2 4sibuhardbedyibuhi sbolrs, f eneednh¥rsphtal 1y

wi ndi ng a continuously supplied elongated strip-like nenber that has

recessed gropyves 3esned &ﬂré@€l§?Qgiééﬁéﬁa£%g£ﬁégége?n8fsBQEtO §§£de

surface thereof and joint parts formed on 1 ~~| ~~Y 2 bot h side

edge parts nd in kOl nt t.are.n nt | § ach
other, is %@t ?ﬁggfgéeg?% ?h%géﬁtﬁgﬁ%%§o%8?h%gt§%ﬁ?%§9 u?gé?%begn Canot her
t ubul ar bo i s added by neans a strip-like nmenber that is newy
suppl i ed iﬁx?rgm{r%fg%%fﬁ ?%BEI§$9body that has already been formed, this
appar atus being characterized by conprising at least: a formng frame which
has a specifiegTQ@cﬁ%P%%ﬁuﬁh%%% ohi BebP nsodniaantPAteshapEt A2BI bFality of
guide rollers which are nounted around said formng frane so that these
gui de rol |exactale theesameras atkat apll whechotohnacroiheri psrtde58uthace of
the lining pipe that is formed by spirally winding a strip-like nenber; a
] 0i ni ng mecthant sz paembodiincénts attached to said formng frame, and which
consists of an outer face roller

In Fig. 32, 260 indicates a cylindrical main body,

and 261 indicates an annular hook part.

Driven Feed Rollers 207 (See Figs. 33 and 34)

The driven feed rollers 207 form a part of the feed
mechanism part, and constitute the driven feed mechanism
part together with a counter-force member 263 which is
fastened to the front surface of the forming frame 201,
push-out devices 265, one end of each of which is fastened
to the abovementioned counter-force member 263 and the
other end of each of which is fastened to the retaining
frame 264 of the [corresponding] driven feed roller 207,
and a guide member 266 for these push-out devices 265.

A plurality (four in the present embodiment) of these

driven feed rollers 207 are installed; each of these
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and inner face roller that are disposed in the joint area between said

al ready-formed lining pipe and newy supplied strip-like nember, wh8rigivh 2003
said outer face roller has hook parts that are inserted into the recessed
grooves of said strip-like nmenber; a feed mechanismpart which is attached
so that this feed nechanismpart noves in Iinkage with said formng frame,
this feed Aekhans shs phrelhasd ngn f reePydaneat vaghr bPeepBirpdt PE6APacE t he
wal | surfaces of the tubular 184 0 M"Y ?2.D~3 culvert, and this feed
mechani smpat¢h nghet s nipgl ke dnéobpair ng0Or asewpnndhe center of the tubul ar
cul vert by causing said rollers to contact the wall surfaces of the tubular
culvert; an extefi®apush+outfesencesregl atengofealtebodyrwbrebsiuigedi sposed
on the outside of said formng frane with a specified gap |eft between this

ext er nal - ct ys&INE $1 LGSy I @8WL 865 NY £ABRELBOEN88dJEHECEST BbREriEaBEa and
which is arranged so that this external-circunference regulating frane body

noves in |} i aj or i n i a .to rround the
ext er nal c¢£%€%§%¥g%%%§o%g?%eéﬁ?n?n iﬁﬁgﬁ ?ﬁgtbgggmgﬁgg'argﬁﬁd said formng
frame; and

back-filljin terial injectio éu? ich is . attached via
said form FOLTTORE PAEE 26 Rbhr asnebPbER 2 BFES BV Al RUIAE HBEBER which a
t ubul ar bodg which is fornmed by spirally winding a continuously supplied
el ongat ed 4%¢i FeFrRechehpebhehbPrRARI| SFARCpAPLsSPoEhRl BR1Both side edge
parts, and engaging the joint parts that are in contact with each other, is
left in pleagkingerhearntesi breeftoheliddul ar cul vert, and another tubul ar
body is added by neans of a strip-like nmenber that is newly supplied in
front of said tBbakimgbddyitbat2basaatrehdy bddadf bonedist Brsvast hod bei ng
characterized in that: 18 ~ ~ ~~~~Y zu~3 a fornming frame with an
i nt er nal - cfésdNMhecLAMEEsm part.
The operating devices, i.e., the push-out devices 265
and braking devices 267, are connected to an external air
pressure driving source H via a rotary coupling (not shown
in the figures) and an air pressure pipe 610.
As a result of the operation of the push-out devices
265, the driven feed rollers 207 are pressed against the
wall surface of the tubular culvert, so that the center of
the tubular culvert interior lining apparatus S1 is held
inside the tubular culvert. Furthermore, when the braking
devices 267 are actuated, the tubular culvert interior
lining apparatus S1 is fixed in an immobile state inside
the tubular culvert.
Moreover, the operating devices (push-out devices 265

and braking devices 267) may also use hydraulic driving or

an electrical driving system.
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regul ati ng systemthat allows expandi ng and contracting displ acerefppti~Ah 2003
radial direction is used; at |east a clanping nmechanismpart which has an
inner face roller and an outer face roller that clanp said strip-1like

menber fromthe inside and outside, and a freely rotating contact roller
that contacts the wall surface of the tubular culvert, are gisgosed on said
formng fr — g (el Bl e e bt o e e haRtSBaPARE cROB héS@BNt act
roller is installed are recessed radially inward; and a lining pipe is

formed by Biifal3y anddB®y a strip-1ike nenber around said formng frane.
19. A tubular culvert interior Iining method in which a tubular body, which
is forned by spihalhyimibadiygod tloatbackusi Yl supphaedrehdngat edtsoni p-11 ke
menber that possesses elasticity and that has joint parts fornmed on both
si de edge madhsnisMboLAYaRI NTcdNEL $0s N PAr §sn§hatpbacR-ED1 CPAGact with each

other, is left in place in the interior of the tubular culvert, and anot her
tubular bogy-ds; 2ddedh dyr (BANSLIGE #7681 ripriike §EsLAAT 1 |
supplied in frdht of said tubular body tﬁ%t hagﬂg rea%y @eén§?§?%%§,

Frame wnt o 2 PR R Wi Ry 08 AR R B PRECR Y D CR AT oy

means of | i nk mechani sm.conpri sjng, a. series of conpected,|link bodies; a
plurali ty%'d}fe 3?&%% ?%‘1?1 ers thi %c}é'rglﬁ%ﬂﬁ?elaa%l‘?’éhﬂﬁ £37 §°F 5PHi hgPerame so
that these guide rollers are free to rotate, and which contact the inside

surface of2thels idisRPrPpeadingents torkel H9irpny aneghanphamngaatstrip-1ike
menber; a joining nechani smpart which is attached to said formng frane,
and whi ch 2Wnsiatd ofmmyn berees fateh riohe erobmdy i coepliage29bl bErthhat are
di sposed in the joint area between said already-fornmed |ining pipe and
new y suppjoiadirsd rmeehadkesmesdet ,2@Hd that clanp and join the strip-Iike
menber; and

This construction conforms to that of the back-

filling material injection mechanism part 8 of the
previous first embodiment; accordingly, a detailed
description is omitted.

(Back-Filling Material Injection Tube 270)

In Fig. 35,

injection tube 270, 270b indicates
270c indicates the attachment part.
supporting fitting. 275 indicates
closing valve which is disposed at
in the attachment part 270c of the
(Injection Part 271)

271la indicates a plurality of

(Rotary Coupling Part 272)
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270a indicates the horizontal part of the

the vertical part, and
274 indicates a
a manual opening-and-

an intermediate point

injection tube 270.

injection holes.



a freely rotating contact roller which is disposed in said joinQn@ 1AY
mechani sm part, and whose outside surface protrudes to the outernngf ng%§
and contacts the wall surface of the tubular culvert; and this nmethod being
characterized in that said formng frane is caused to rotate, the link
bodi es of said joining nmechani n1§art ars Elaced in a folded state via said
contact roller TR&tTP52EXuSBHPLONBoREALEL <Y e lRalFeduifatemBPrnt e thubul ar
culvert, and a lining pipe is formed by 187 2 ~ ~~~'"~Y Q03 spirally

wi ndi ng t hehst ¥pparvkecnphbes apsund §é?th§FﬁPﬁ@Cmeﬁ@I 284.A tubul ar
culvert interior lining nmethod in which a tubular body, which is fornmed by
spirally w ndi nfnaFtont BAuwoaspygrsupplisedoemedgahedhst figeki bedyenber
possessing elasticity that has recessed grooves forned in the | ongitudinal

direction pbshheandt si densuetang pbetenf amndujiai phspagksnformed on both
side edge parts, and engaging the joint parts that are in contact with each

other, is &s&&uhﬂc9£§ﬁ§yheléhs hRberLeEsQEqt gobv@ubaarQUE8§&gd q 3 anot her

t ubul ar body 1s added means of a strip-1li menber that 1s ne

suspl €4 gl g6l p3cktyuasher Do Kakeles, phcottheehyfeLgec

characteri ze clo n ¢h 'S "devi sed

so that thps.formng fr s freely bendahl e by nmeans of a Link nmechani sm
conprisingbzosé?iEggﬁ?cggﬁntetEéelPﬁﬁtb dPgthéﬁdrPﬁaﬁHiEﬁupﬁénﬁnward
folding of the respective |links is_restricted; a plurality of gquide rollers
whi ch are Rdtht €42 ar 80Adashprakréimlhgof PakBréslt BAPPLKeREP§URAE A6l l ers are
free to rotate, and which contact the inside surface of the lining pipe
that is foremdebyedpteathe wpndeagingsppip-mi.ke nmenber; 188 2 b MI1Y 2003
a joining nechanismpart which is attached to

In the example shown in the figures, the aspect of

the rotary coupling device 9C used in the first embodiment
is employed as a type which is used in common by the
hydraulic system and back-filling material system;
however, the aspect of the rotary coupling device 9 (93,
9B) is not excluded. Furthermore, the hydraulic system
and back-filling material system may also be separate from
each other. The disposition of a back-filling material
supply device K or Kl that feeds the back-filling material
into this back-filling material supply pipe 276 at the
other end of this back-filling material supply pipe 276 is
the same as in the previous first embodiment. The back-
filling material is also the same; accordingly, a
description is omitted.

External-Circumference Regulating Frame Body 209 (See

Figs. 42 through 45)
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said formng frame, and which consists of an outer face roller and inner
face roller that are disposed in the joint area between said al reddy{fAYr 2ok
lining pipe and newly supplied strip-like nenber, and that clanp and join
the strip-like nenber, wherein said outer face roller has hook parts that
are inserted into the recessed grooves of said strip-like nenber; and a
freely rotating ROMAR I TRFTGIMIENT $RCRI 5pBILAC 1 RI shr @ 0PN g2A8chani sm
part, and whose outside surface protrudes to the outernost point and

cont acts thas vl $ulssirdricea bEy taeny il shhapel vanrd; iandishdsedet hod being
characterized in that the restriction of inward folding of the |ink bodies
of the foranaxgidxbyrenitth whehf sahthg of namg 2@Thani she pattsideadbfathed i s
rel eased, said formng frane is caused to rotate, the link bodies of said

j oi ni ng meEdiaH N Pedrhe A @1 Pl 2GR | oadi Frwarghy heldedistatgeviacgai d
contact roller that is caused to contact the wall surface of the tubul ar

cul vert, andh 3 0k §1 Py St OEISgs DY DL T8kl 0k 1L Dociiee SLED- | T ke

menber around sal mng frame. 21." Atu ar culvert interior ni ng

apparatus used i,n. a hod .i n i t ubul ar., bo which s formed by
PRy S it R RS ey B P P ST e TLER, HRe Member 1 ha
possesses eIainci%%aand that,hasgéoint 189 2 0 MAY 203 parts forned on

bot h si de el Hart @Ml enftR)i otk fiet fbF it CPaRESt HRAtMarRanhSBont act with

each other, is left in place in the interior of the tubular culvert, and
anot her tubul arThRdin kededcbytheaesternal seirpunfeenegber that is newy
supplied in front of said tubular body that has already been forned, this
appar at us woypratsimy: frand dsedy t3Pe foroomgt fuaredwhreh as aewused so t hat
this forming frame is freely bendable by neans of a |ink nmechani sm
conpri si Nof warserb@sy of 8 Conned t @sh st nki holy esolbeps u2@d i klyioh guede rollers
which are mounted around said formng frame so that these guide rollers are
free to rol@dfsnaddyhi el comasd tHe1énsi dee SBFéACEs Ofotate) to

roller shafts 281 that are pivot-supported on the frame

body 280 at specified intervals in the circumferential

direction of the frame body 280.

(Frame Body 280)

The frame body 280 is constructed as an annular body

of a fixed width that possesses rigidity from annular

plates 283 (front part 283a and rear part 283b) that are

disposed parallel to each other, and connecting plates 284

that rigidly connect the front and rear annular plates

283a and 283b to each other. The width of frame body 280,

i. e., the spacing of the front and rear annular plates

283a and 283b, is set at a dimension that is smaller than

the width of the forming frame 201. Roller shafts 281 are

pivot-supported between the front and rear annular plates
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the lining pipe that is formed by spirally winding a strip-1like nquﬁﬁy ﬂmg
j oi ni ng nmechani smpart which is attached to said formng frame, and iC
consists of an outer face roller and inner face roller that are disposed in
the joint area between said already-formed |ining pipe and newy supplied
strip-like nenber, and that clanp and join the stri 8 | i ke menber; and a
freely rot%@?%ga%%n%%%?'r%P@eFOQﬁFEﬁlFénal§8é§§65|ﬁ 3apdej BPRNA§Imechani sm
part, and whose outside 190 0 1yl~~'1 ?Qd3 surface protrudes to the

out er nost podwnd ablesenratiert heahas| 28Ur facthat theseubahatredhisgt. 22. A
tubul ar culvert interior lining apparatus in which a tubular body, which is
formed by spliatsy288 ndragfacscondi nooasey supplied el ongated strip-1ike
menber possessing elasticity that has recessed grooves fornmed in the

direction of |engthriambtBoqyt s8de;suebageqand metetp@arbﬁlt@rgeele@ bot h
si de edge parts, and engaging the joint parts that are in contact with each

ot her, k@wé 55h§%§5§digst5§0An5§5'9509f Bhghguﬁge?é?gulvert and anot her

tubular body Ts a y means of a strip- ke he is nemAy
supplied in f ant of sai, tubu

body t hat h alre an fo
appar at us conpr%%?%% a c?o%%%ngyﬁén?oP%tﬁ ?gﬂeoﬁh % dngééa §o that
this formng franme is freely bendapl ns of |.ink nechanlsm
conpri si ng® E%?lE%sB?CEbﬁﬁeﬁPﬁﬂtaPﬂglﬁ%dggg and ?ﬁoﬁhFEﬁ FRESPAWAPA
folding of the respective links is restricted; a plurality of guide rollers
whi ch are Hpe@tedchrouhdr sapddf oafi g fraﬁéYsétthﬁhedh@§ergmpﬁédrbVIers are

free to rotate, and which contact the inside surface of the lining pipe
that is foneaos byfshpoitasl gndi ndtag285sthap- brkeineabposedObhetween M-~Y

D ~~

e these parts. Furthermore, an action that reduces the
diameter of the frame body 280 is obtained by the
tightening of these bolts and nuts 285.

A recessed part 280a that accommodates the outer face
roller 204 of the joining mechanism part 207 is formed in
one frame body 280A, so that the width is narrowed in this
area; however, it goes without saying that the rigidity
is sufficiently maintained.

Furthermore, in this frame body 280A, holes or cut-
out recesses (cut-out recesses in the example shown in the
figures) 280b in which the injection tube 270 of the back-
filling material injection mechanism part 208 is mounted
are formed in the front and rear annular plates 283a and
283b in an area located after the recessed part 280a in

the direction of rotation. Specifically, the injection

tube 270 is mounted in these holes 280b, so that the
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a joining nechani smpart which is attached to said formng frame, sandymhiogty
consists of an outer face roller and inner face roller that are disposed in
the joint area between said already-forned |ining pipe and newly supplied
strip-like nmenber, and that clanp and join the strip-Ilike nenber, wherein
said outer face roller has hook parts that are inserted into the recessed
grooves ofinsiEGEiany BRI ke hedtbdrhe dnkP £9¢ srgt Fetes | heger ortacte?dl | er
which is disposed in said joining mechanismpart, and whose outside surface
pr ot rudes ammuler @itarero$3poi nt and contacts the wall surface of the

tubul ar culvert; and characterized in that that the restriction of inward

f ol di ng of (ddrestdainogiresl afrd esdorm ng frame to which said joining
mechani smpart is attached is released. 23. A tubular culvert interior

i'ning method iz i e ubtil @nDodyin 1 Choi Seforams byospikathy Wi nding

a continuously supplied elongated strip-I1ke nenber that has joint parts

formed on i ts ; I t j, O} p are in
cont act vviéa%%ac deg%kﬁcge%?l?n%g{)l eaﬁéirtgl %i ace in%tt eec{:% Q%Cllofﬁ{')?r{]%gétubul ar

cul vert, and anagther_tubular b is added b ans of a strip-like nmenber

that is néWSMSUPl i B }?9%??%(?’ saﬂ'bet%%‘éﬁ%aoﬁyc?rﬁ%?r?ﬁagp%gready been

formed, and Ji.n which: an annular formng frame is used; 192 ~~ Q M-~Y 2~Q~
a lining &Pariusis AR HEE ArUNT 2RI s RIBHDI AYL n¥ehahi 3R¢ part t hat
has an outer face roller and an inner face roller that clanp and join said

strip-1i keiftnberugponm ety mearks a0l krasings kefveenl thal Frgnbfagdi de
rollers that are free to rotate and that contact the inside surface or

out si de swdacearmfuldre statigs |2 rembe2§3arsc i nsdal tleelson said form ng
frame, and a feed nmechanismpart is provided which is attached so that this

feed nechagdrsdl R inPVes) 1drd indkagerav tresatsl foratag fTriaegeinandewhich
applies a feeding force to said formng frane by contacting the wall

fﬂLL aces Podthorddt AnCUlyeldrs SA S &t Pudd ker SRMDEE 18s{QEnBggéNt 0 @
of the frame body 280. Furthermore, annular hook parts
are disposed at a specified spacing in the axial direction
on the circumferential surface of one or a plurality of
rollers.

To describe this in greater detail, in the
constraining rollers 282, one annular hook part 282b or a
plurality of annular hook parts 282b (at least two hook
parts 282b) at a specified spacing are disposed on the
circumferential surface of the cylindrical roller main
body 282a. The spacing of these mutually separated
annular hook parts 282b coincides with one or a plurality
of spacings of the grooves 504 of the strip-like member

500, and the annular hook parts 282b are inserted into

these grooves 504. Furthermore, the external
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body with a dianmeter that is smaller than the internal dianeter of the
tubul ar culvert by the annular regulation of said form ng frane; QWOB
is continuously formed while expanding the dianeter of said tubular b €
and causing this tubular body to approach the inside surface of the tubular
cul vert by causing [the spans Of%ﬁfald strip-like nenber to slide relative
to each othEFCHUTHGEHeOF oF it %?%c%%%no?O?H|%8%%bﬁFaPr6689 and the
feed-in speed of the strip-like nenber is controlled on the basis of the
angl e of t¥gaEmPanshomrihsite sibhetes of the pudburadingdyibanhpfetbaid
lining 193 2 0r~"Y ?~03 apparatus is caused to propel itself at a
const ant rsﬂrﬂp+ﬁﬁkﬁmhemm®mc5®@.spémdthé4exémphéubhownuinetheinterior

| ining apparatus in which a tubular body, which is fornmed by spirally

wi nding a £ppii&OUShy BOPDET &fla h OPGAL 86l 3824 PahkenABIREr hbbRL has j oi nt
parts formed on both side edge parts, and engaging the joint parts that are

in contactyd{d eagh Qér*ﬂéf{st'éfdﬁ Fed ntlﬁ)éécgrénséﬁgré?éeﬂ% af Bhe tubul ar
cul vert, and anot her tubul ar y i s added by neans of a strip- |ke menber
that is neyly, suppld ePo éroﬁ‘@] a‘? éﬁ@lt“bé‘éapﬁgﬁdé’héh%nﬂi #logﬁ.dy been
forned, this apparatus elng C errzed TR an annarar 19 m ng
frame is used %éea a cl appi ng nechanj sm pa that has an outer face
rol | er ancp%t?% b %%@?BI?gfe?ﬁaYh%l5%a5h§nj‘6fntl§eou Hoi}?i:pm?ilﬂe menber
fromthe inside and outside, and a plurality of guide rollers that are free
to rotate ReRLehat82dni HetthheSaRi dregtiaReadr that eRBRr sGRFACe of the
strip-like nenber, are installed on said formng frane, a feed nechani sm
part is proviled 204 cheven ain acheels sehehat théi snhebdr neebbnpsntpart noves
in linkage with said formng franme, and which applies a feeding force to
sai d form2grsd rese: byt coind acd I hgstihfawal bf stiié acelsubéirt belvabul ar cul vert,
and 194
Of course, the roller main bodies 282a and annular hook
parts 282b may also be formed as integral units.
Furthermore, in the example shown in the figures,
there are eight rollers 282; however, there are no
restrictions on the number of rollers 282 used. It is
desirable that an even larger number of rollers 282 be
disposed.
(Connecting Mechanism/Connecting Rod 287)
The external-circumference regulating frame body 209
is linked with the forming frame 201 via a connecting
mechanism whose main body is a connecting rod 287.
Specifically, in the connecting rod 287, two rod
bodies 287a and 287b that possesses rigidity are arranged

so that these rod bodies 287a and 287b are freely bendable

via a pin 287c. A screw part 287d is formed on the end

132
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revolving pipe manufacturing process.
Furthermore, the diameter of this lining pipe R is
equal to the diameter ¢ of the starting lining pipe Ro.
In this process, the external-circumference
regulating frame body 209 moves in linkage with the
forming frame 201, and thus moves along the external

circumference of the lining pipe R with the rotation of
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mechanism part are actuated so that a braking action is
applied to the driven rollers 207, thus fixing the lining
apparatus S1 in place. Meanwhile, the pipe end portion of
the starting lining pipe Ro is fastened in place and
gripped.
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Fig. 28 shows this state. Specifically, in the

vicinity of the joining mechanism part 205, the expansion
of the strip-like member 500 is restricted by the inner
face and outer face rollers 203 and 204; in other areas,
however, the strip-like member 500 immediately expands as
a result of slipping in the joint parts, so that the
diameter expands until this diameter is constrained by the
wall surface of the tubular culvert P.

(7) In the area of expanded diameter of the lining
pipe R, the back-filling material expands as a result of
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then, a braking action is applied to the driving and
driven feed mechanism parts, and the joining mechanism
part 205 is driven so that a diameter expansion operation
is performed, after which bonding is performed by the
foaming of the back-filling material.
In this operation, since an external-circumference
regulating frame body 209 is mounted around the forming
frame 201, expansion of the diameter of the lining pipe R
is prevented in this area.
(9) As a result of the above operations, a lining

pipe R of diameter ¢ is applied to the entire length of

the tubular culvert P, and the tubular culvert P and
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In the process of (5), the rotation of the joining
mechanism part 5 is set so that this rotation is greater
than the rotation of the driving feed roller 206 of the
driving feed mechanism part. In order to obtain this
state, means such as (i) half-operating the braking
devices 267 of the driven feed mechanism part B so that a
braking action is weakly applied, thus slowing the
rotation of the lining apparatus S1 itself, or (ii)
lowering the rotation of the driving feed roller 206 by
adjusting the transmission ratio in the joining mechanism
part 5.

In this working aspect, expansion of the diameter is

performed as the revolving pipe manufacture of the lining
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material adheres to the inside wall surface of the tubular
culvert P, so that a specified strength is manifested when
this back~-filling material sets; moreover, the lining
pipe R and tubular culvert P are formed into an integral
unit via this back-filling material, thus forming a double
pipe so that a sufficient strength is manifested.

In this process, the diameter-expanding operation

begins from the area to the rear of the external-

circumference requlating frame body 209 as a result of the

action of this external-circumference regulating frame
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forming frame 201A has the function of preventing inward
folding. This forming frame 201A is equipped with a

circumferential length adjustment mechanism, and is also
equipped with guide rollers and a joining mechanism part.

Feed Mechanism Part 207A

In the feed mechanism part 207A, a rod body 300 which
maintains rigidity and which has an adjustable length is
linked to the forming frame 201A, and attached via
connecting plates 301, in the diameter direction that

crosses the forming frame 201A in the front part of the
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interposed between the cylinder tubes 302 and the piston

tube 303. A large spring constant is selected for the

spring bodies 304, so that a driving action by a large

force in the outward radial direction is obtained.

Furthermore, feed rollers 306 which contact the wall

surface of the tubular culvert P are mounted on the

connecting plates 301 so that these feed rollers 306 are

free to rotate. The feed rollers 306 are rotationally

driven by hydraulic motors 307 via gear mechanisms

(transmission mechanisms).

As result of the rotational movement of the feed

rollers 306, the lining apparatus S2 is caused to perform

a rotational operation, and a braking action is applied by

stopping these rollers 306.

Furthermore, this feed mechanism part 207A is

preferably disposed so that this feed mechanism part 207A

avoids the joining mechanism part of the forming frame.

Another aspect of the rod body 300 is shown in Fig.

43.

The rod body 300A of this aspect comprises a small-

diameter cylinder tube 310 and a large-diameter cylinder
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which is screw-engaged with a screw part 312a on the

piston tube 312, and a rubber body 314 which drives the

piston tube 312 accommodated inside the cylinder tube 311

in the axial direction of the tube. The handle member 313

has an annular shape, and a screw is cut into the inside

circumferential surface of this handle member 313; this

screw part 313a is screw-engaged with the screw part 312a

of the piston tube 312. The piston tube 312 is caused to

advance and retract by the turning of the handle member

313, so that the length of the rod body 300A is adjusted.

Still another aspect of the feed mechanism part 207A
is shown in Fig. 44.
Specifically, the rod body 320 comprises female screw

rods 321 that have hollow parts on both sides, and a

central male screw rod 322. The female screw rods 321 are

fastened to connecting plates 301, and the male screw rod

322 has mutually opposite screw threads cut on both sides;

furthermore, the screw parts of this male screw rod 322

are screw-engaged with the screw parts of the female screw

rods 321. The female screw rods 321 on both sides are

separated from each other or caused to approach each other
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The external-circumference regulating frame body 209A
is endowed with flexibility by means of link bodies.

In the present embodiment, the forming frame 201A on
which the strip-like member 500 is wound maintains a
circular shape by receiving the elastic force of the
strip-like member 500.

In the present embodiment, the diameter of the lining
pipe R is expanded; furthermore, the external-
circumference regulating frame body 9A exhibits a
specified action in this diameter expansion operation.

The following design alteration is allowed in the
present embodiment.

(1) In regard to the external-circumference
regulating frame body 9, the frame body 280 is not limited
to a split into two parts; a split into three or more
parts is also possible.

(Merits of the Present Embodiment)

In the present embodiment, a lining pipe R that fills
the diameter of the tubular culvert P is formed by means
of a diameter expansion operation; accordingly, there is
no cross-sectional loss, so that a lining pipe can be

manufactured economically overall.
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groove parts 504 of the strip-like member 500 that
constitutes the lining pipe R, and adheres to the inside
wall surface of the tubular culvert P, so that a specified
strength is exhibited when the back-filling material sets.
The lining pipe R and tubular culvert P are formed into an
integral unit via this back-filling material, so that
sufficient strength is exhibited in the form of a double
pipe.

Furthermore, in this process of obtaining a double
pipe, the expansion of the diameter of the lining pipe R
that is wound around the forming frame 201 can be
prevented, so that smooth back-filling material injection
work 1s possible.

THIRD EMBODIMENT

Figs. 45 through 48 illustrate still another

embodiment of the present invention; 1in this embodiment,

a pipe manufacturing configuration using a so-called

external-circumference regulating system is adopted.
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The construction of the lining apparatus S3 will be
described with reference to Figs. 45 through 48.
As is shown in Figs. 45 and 46, this lining apparatus

S3 comprises the following main parts: specifically, a
forming frame 401 which has an annular shape, a plurality
of guide rollers 402 which are disposed at a specified
pitch facing the inner circumference of the forming frame
401, a joining mechanism part 405 which is attached via
the forming frame 401, and which comprises an inner face
roller 403 and an outer face roller 404, a driving feed
mechanism part 406 comprising a plurality of driving
wheels 406a and driven wheels 406b that are attached to
the front surface of the forming frame 401, a plurality of
driven feed mechanism parts 407 that are attached to the
rear surface of the forming frame 401 on the circumference
of the same circle, and a back-filling material injection
mechanism part 408 that is disposed adjacent to the

joining mechanism part 405.
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QR RRRAEYNC Like the abovementioned forming frame 301, the
forming frame 401 has an annular shape, and maintains
rigidity by means of a specified width and thickness. The
front end part of this annular shape constitutes an
attachment part for the joining mechanism part 405. The
forming frame 401 obtains a large rigidity by means of
side plates 410 that form the front and rear surfaces
(front side plates 410A and rear side plates 410B), and
rigidity-reinforcing members 411 that connect the side
plates 410 to each other. The forming frame 401 can be
freely constructed from an appropriate number of split

bodies (segments).

Guide Rollers 402

The guide rollers 402 straddle the front and rear
side plates 410A and 410B of the forming frame 401, and
are attached by means of shaft parts 414 so that these
gulde rollers 402 are free to rotate. Furthermore, these
guide rollers 402 are disposed at a specified spacing and

specified angles. The widths of the roller main bodies of
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member 500, and regulate the external diameter of the

lining pipe R that is formed.

Joining Mechanism Part 405

The joining mechanism part 405 is attached via the
forming frame 401, and comprises mainly an inner face
roller 403 and an outer face roller 404; this joining
mechanism part 405 is equipped with a hydraulic motor 420
that drives the inner face roller 403, and a gear box 421
which accommodates a gear mechanism that transmits the
rotation of the hydraulic motor 420 to the outer face
roller 404.

As in the previous embodiments, the hydraulic motor
420 is connected to external hydraulic piping 600 via a
rotary coupling 422.

The construction of the joining mechanism part 405
conforms to the constructions of the joining mechanism
parts 7 and 207 in the abovementioned first and second
embodiments; accordingly, a detailed description of this

construction is omitted.
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of rollers are disposed in positions that are separated
from each other in the circumferential direction.
The inner face roller 403 and outer face roller 404
[of each set] may adopt two configurations, i. e., a
configuration in which the rollers are attached so that
the rollers straddle the front side plates 410A and rear
side plates 410B of the forming frame 401, or a
configuration in which the rollers are attached to the
front side plates 410A in the form of cantilevers.
The outer face rollers 404 are disposed on the
circumferential of the same circle as the guide rollers
402, and are attached so that these outer face rollers 404
are disposed between the guide roller 402.

Driving Feed Mechanism Part 406

The driving feed mechanism part 406 comprises driving
wheels 406a and driven wheels 406b; [these wheels 406a
and 406b] are alternately attached to the front surface of

the forming frame 401 at specified intervals.
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culvert P.

The driving wheels 406a are equipped with hydraulic
motors 432, and are driven from the outside via hydraulic
piping. Accordingly, a rotary coupling is installed for
the feed mechanism part 406; however, this rotary
coupling may be used in common with the rotary coupling of
the joining mechanism part 405, or may be a separate part.

Driven Feed Mechanism Parts 407

In the driven feed mechanism parts 407, a plurality
of roller bodies 435 are supported on the rear side plates
410B of the forming frame 401 at specified intervals in
the control circuit direction so that these roller bodies
435 are free to rotate. These roller bodies 435 are
caused to contact the wall surface Pa of the tubular
culvert P.

As a design consideration, the roller bodies 435 may

have a position adjustment mechanism or driving mechanism
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connected to a back-filling material supply device 450 via
a mixing gun 442 and rotary coupling 443 disposed on the
base end of the injection tube 440. The injection tube
440 is fastened in place and held by being passed through
retaining holes 445 formed in the side plates 410 of the
forming frame 401. In the present embodiment, the back-
filling material injection mechanism part 408 is disposed
adjacent to the joining mechanism part 405. However, the
present embodiment is not limited to such a position; the
attachment position may be freely selected.

(Back-Filling Material Supply Device 450)

The back-filling material supply device 450 is a two-
liquid type device. The “liquid A” system is connected to
the rotary coupling 443 via a “liquid A” tank 451, a pump
452 and a supply pipe 453, and the “liquid B” system is
connected to the rotary coupling 443 via a “liquid B”

tank, a pump 455 and a supply pipe 456.
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back-filling material supply devices K and Kl in the
abovementioned first and second embodiments, and are
interchangeable with these parts.

In regard to the back-filling material used in the
present embodiment, liquid A consists of 3 to 15 parts by
weight of bentonite, 0.1 to 1.0 parts by weight of a
foaming agent, 0.5 to 2.5 parts by weight of a retarding
agent, and 80 to 300 parts by weight of water, per 100
parts by weight of cement, and a cement composition is
used in which 1 to 30 parts by weight of liquid B
consisting of an aqueous socolution of sodium silicate is
added to 100 parts by weight of this liquid A.
Furthermore, it is desirable that the abovementioned
composition contain 10 to 50% air bubbles by volume, that
the cement, foaming agent, retarding agent and sodium
silicate be mixed following the mixing of the bentonite
and water, that the molar ratio of the aqueous solution of

sodium silicate (Si0,/Nay0) be set at 3 to 4, that the
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Lining Work

The lining method that is performed using this lining
apparatus S3 conforms to the abovementioned second
embodiment, and is accompanied by a diameter expanding
action.

An outline of the lining work will be described with
reference to Fig. 41. The hydraulic piping 600 is
connected to the hydraulic motor 420 of the joining
mechanism part 405 and the hydraulic motors 432 of the
driving wheels 406a of the driving feed mechanism part
406. In cases where the driving wheels 406a of the
driving feed mechanism part 406 are driven by air
pressure, these wheels 406a are connected to the air
piping 610.

In this lining work, a continuous diameter expansion
operation is performed as the lining apparatus S3
advances, and injection of the back-filling material is
performed at the same time.

To describe this in greater detail, as a result of
the driving of the joining mechanism part 405 of the

apparatus 83, the strip-like member 500 is subjected to
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gulde rollers 402 attached along the internal
circumference of the forming frame 401, so that the strip-
like member 500 is folded inward in a spiral
configuration. At the same time, as a result of the
driving of the driving feed mechanism part 406, the
driving wheels 406a that contact the wall surface of the
tubular culvert receive a reaction [force] from this wall
surface as a result of the rotation of the driving wheels
406a, so that the driving wheels 406a apply a feeding
force to the apparatus S3, thus causing the apparatus S3
to rotate. The driven wheels 406b and driven feed
mechanism parts 407 cause smooth rotation of the apparatus
S3.

As a result, the strip-like member 500 is spirally
wound by the apparatus S3, so that a lining pipe R is
successively formed with regulation of the external
circumference.

The lining pipe R whose diameter was previously
expanded is fastened in place in the tubular culvert P,
and the lining pipe R that is formed by the apparatus S3

is initially constrained by the forming frame 401 and then
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Specifically, the strip-like member 500 is fed in by
a specified feeding force and at a specified feeding rate
as a result of the rotation of the inner and outer face
rollers 403 and 404 of the joining mechanism part 405.
However, the rotational speed of the apparatus S3 is
maintained at a constant speed by the driving wheels 406a
that contact the wall surface of the tubular culvert P,
and this speed is slower than the feed-in speed of the
strip-like member 500. As a result, a shear force is
generated between [the spans of] the strip-like member 500
of the lining pipe R, so that shifting (slipping) occurs
in the joint parts, thus causing a diameter-expanding
action.

In the case of this diameter expansion, a stabilized
state of diameter expansion is obtained at a constant
rotational advancing speed of the apparatus S3 by
controlling the feed-in speed of the strip-like member 500
determined by the joining mechanism part 405. The angle
of diameter expansion is detected using an appropriate

detector in order to ascertain the conditions of diameter
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10 10 wheels 406a] are driven against the tubular wall of the

tubular culvert P together with the driven wheels 406b,

the lining pipe also conforms to irregularities or non-

circular shapes of the tubular wall, so that a stabilized

pipe manufacturing action is obtained.

Meanwhile, during this period, the back-filling
material is injected from the back-filling material
injection tube 440. Specifically, liquid A and liquid B
supplied from the back-filling material supply device 450
are discharged onto the surface of the lining pipe R at an
intermediate point in the diameter expansion process from
the injection part 441 after passing through the rotary
coupling 443 and mixing gun 442. This back-filling
material enters the recessed grooves 504 of the strip-like
member 500 that constitutes the lining pipe R, and swells
with the passage of time, after which this back-filling
material hardens.

As was described above, stabilized conditions of

diameter expansion are obtained in the lining pipe R;

157



10 10f S; 109%&' () - Y810%&' ()- Y610%&' ()-Y4 10%& ()-Yy2 10%& ()-' bdEYNC 10 Fy
109 ()-FL 109%&' ()-F3 109%& ()-F310%&k ()-F 10%&' ()- S&S109%& () - @ﬁh WNQ’Q@&3
Y910%&'() Y 10%& ()-Y 10% ()- Y109 ()- F109& ()-F109%& ()- RydEYNC 10
109 () - YO%B1l09% () - #109% ()-F! Z109% ()-Y: 109%& ()- Yf 10%&'() >sGJEYNC 10
Y4 109 () - Y210%&f(1 Y 010%&' () - YF. SlO%&f&) Y,, 109&' ( g 0%&f() g bC 10
oY ()-9a0oRreinglyep the18igrhovge(PoTatooR Of- ¥5s1 @@'k(' iptigghc
10F10%&'()-F510%&'() Fyl0%& ()-F 10%& ()-33 10% ()-F 10%&'() B} dEbC 10
109 () - FinaverialFo® ads® gpryrrioed ap- F fowRd(posi@gong Ep- tUstdELC
10Y,, 109%& ()-Y*10%& ()-Y 109 ()-Y9dOoo& ()-F#- 10%& ()-Y' @O0O%& ()-]
>VAdEDbC 10FBesi0¥@hé) - E6jhBYURen) - Y4109&Y () - YRZ18Y&'s( hoYdAhAY®R' tp- XRe
10% ()-9tbC 103 10%& ()-3 10%&' ()-3 109%& ()-&10%& ()- 10 10 10f @
109 () -t JAEDEADEN 10U Be(248.10%& () -
Furthermore, in the present embodiment, the aspects
of the previous embodiments with regard to the back-
filling material may also be freely adopted.
(Merits of the Present Embodiment)
(1) Stabilized conditions of diameter expansion can
be obtained by controlling the feed-in speed of the strip-
like member 500 at a constant rotational advancing speed
of the lining apparatus S3.
(2) 1In regard to the injection operation of the
back-filling material, since the lining pipe R adopts a
stable state of diameter expansion, the discharge of the
back-filling material is appropriately determined, so that
favorable injection work can be accomplished.
(3) Since external-circumference regulation is
adopted in the lining apparatus S3, there is no need for a
special regulating frame body as in the abovementioned
second embodiment.
FOURTH EMBODIMENT
Fig. 49 shows the overall construction of still

another embodiment (fourth embodiment) of the present

invention. In this embodiment, Figs. 2 through 16, 23
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embodiment.

Specifically, the lining apparatus S4 of this fourth
embodiment does not have the back-filling material
injection mechanism (8) or back-filling material supply
device (K, K1) that were included in the lining apparatus
S of the first embodiment.

In this fourth embodiment, members that are
equivalent to members in the first embodiment are labeled
with the same symbols, and since the functions of these
members are exactly the same as in the first embodiment, a
description is omitted.

Lining Apparatus S4 (See Fig. 492 and Figs. 2 through 16)

This lining apparatus S4 comprises a forming frame 1
(including a circumferential length adjustment mechanism 2
and a spacing-maintaining mechanism 3), guide rollers 4,
and a joining mechanism part 7 that comprises an inner
face roller 5 and outer face roller 6. Specifically, this
apparatus S4 is an apparatus in which the back-filling
material injection mechanism 8 and back-filling material

supply device K or Kl are omitted from the construction of
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apparatus S4 conforms to the abovementioned first
embodiment; however, there is no injection of a back-
filling material.

An outline of this lining work will be described with
reference to Fig. 23. No back-filling material supply
device K is provided at the work site (Fig. 23).

When the present lining apparatus S4 is conveyed into
the tubular culvert P, the hydraulic piping 600 is
connected to the driving system of this apparatus S4.

The lining work conforms to the procedure of the
first embodiment, and is performed using the following
procedure.

(1) through (3): These processes conform to the processes
of (1) through (3) described above.

(4): This process conforms to the process of (4)
described above.

(4a): This process conforms to the process of (4a)

described above.
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To summarize, before the work is begun, the strip-
like member 500 is wound around the forming frame 1, after
which the attachment part of the joining mechanism part 7
is folded inward by means of the links of this joining
mechanism part 7, so that the overall apparatus is caused
to correspond to the cross section of the tubular culvert
P. Then, the apparatus is placed inside the tubular
culvert P.

The lining apparatus S4 is driven, so that the joint
parts that are in contact with each other are caused to
engage with each other by the clamping action of the outer
face roller 6 and inner face roller 5 of the joining
mechanism part 7 in the joining area of the strip-like
member 500. As a result of the outer face roller 6
engaging with the recessed groove 504 formed in the
outside surface of the strip-like member 500, the joining
mechanism part 7 advances in the axial direction of the
pipe at a specified pitch together with the newly supplied
strip-like member 500, so that the joining mechanism part
always positioned in the joining area. As a result, this

lining apparatus S4 revolves as a whole, and the strip-
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the link bodies are folded inward. In the lining pipe R
that is wound around the forming frame 1, only the link
parts of the attachment part of the joining mechanism part
7 are separated from the tubular wall, and the excess
portion spreads outward and maintains a state of tight
adhesion to the tubular wall as a result of the elasticity
of the strip-like member 500.

As the formation of the lining pipe R proceeds, the
lining pipe R located to the rear of the joining mechanism
part 7 gradually recovers from a concave cross section to
a convex cross section, so that this lining pipe R adheres
tightly to the tubular wall around the entire
circumference of this lining pipe R.

Thus, in this lining work, a lining pipe R that fills
the entire cross section of the tubular culvert P can be
formed as the formation of the lining pipe R proceeds;
accordingly, there is no cross-sectional loss, so that

economical work can be achieved.
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employed, there is no change in the use of the
abovementioned rotary coupling; however, in cases where
an electric motor is employed, a rotating brush is used
instead of a rotary coupling.

Alternatively, a manually operated mechanism is not
excluded, and the rollers 5 and 6 can be driven by a
handle operation via the gear mechanism 31.

{(Merits of the Present Embodiment)

In the present embodiment, as a result of the use of
a forming frame 1 that possesses ordinary flexibility, a
lining pipe R that fills the cross section of the tubular
culvert P can be formed by means of an easy operation
without any need for a special diameter expansion
operation. Accordingly, there is no cross-sectional loss,
and economical work can be achieved.

FIFTH EMBODIMENT

This embodiment is characterized in that the

injection of a back-filling material is omitted in the

lining work of the third embodiment.

163



109& () - YmLO%& () - 112: 2r 222dE_@ 10F| 310% () - F@ 10%& () - Y&10%& (3 U3MAY 2003
@LO0%&' ()- Y109 ()-Y 10% ()-23033333dE_@ 10F, 10%&' () -

*GLOY% ()-Y' ' 10%& ()-F% 10%&' ()- F#- 100%&' ()-Y! 109 ()- 3, 494i 444444dE:/ 10
10@ ; F10%&' () - Y610%&' ()-Y 4109%& () -

y2S10%& ()-Y 010%& ()- Y3, @O%& ()-4445T5555uV7/ 10Yf 10%&' ()- YO10%& ()- |
10%&' () -1 10%& (J2v@ %e%h(?mbodi%ﬂ@/&t(y]-lﬁo??}a%éé?a 2f with

10Yf Y@LO0%& () - Y10%& () -1 10%& %—I 109&' ()-F Z109&' ()- 10%& () - 7U777748h8dE7/
10Yf Y) 10%&r¢Fexyengeoko (Fiysd 0d®' thrpygh 48.

109& ()-1110%& ()-1Y: 10% ()-h888879k99dE7/ 10YfY6 109%& ()- Y410%&' () - Ff 2
109 ()-3 LOSL09B€)£Ycalldy® EheYlinlfgRappaa808995FoliCthayf F1HYR' () -
109&' ()-& 109 ()- 10 10 10@:; Y10%&' ()- Y8109%& ()-F:~:::); ::dEbC

10Yf F10%&' mbYd0fEnt) d¥é8%kot) hhfe10%& LhckLEQYR1i0Y- Bat@¥&a() - ; ; <=<d<<<dEbC
10Yf Y! 1098 () -3 | 10%&' () - FSMLO%&' () - Y&L109%&' ()-Y 109%& ()- Y-

109& () - <=?=xz==zdEb s Y (B3 Yis LRV € ) < Y5 1008 () =Y BLAUR. () - F%@
100& () - Y#s100@ ?iﬁ‘iigﬁﬁgﬁw’ 1%%8%%2 $10)1¥5 Rtk o1 ShBHEy

F109& ()-1 8t 109 ()=Y6L1Q9%&., () - YAL09%&. ()-|y2@0%& ()-E, LO@QY& () -
?A?{??%Y: gib 0%5?)- %% Eﬁ?gﬁ?Qfog}ép%g%lé%}&gﬁg- @%‘5&(%)? ?100/&'()-
1027 E:/ 10YFO1Q%& ()-. . 310%& ()-F 10%&' ()-Y10% ()-F 10%& ()-3
ylo%&'@i )@\ %@@5%855 ? Y%hg)lé%ra)? g@%)é%n(ﬂ)-v#p 10%&! ()9/! 0

In this fifth embodiment, members that are the same
as in the third embodiment are labeled with the same
symbols, and a description of these members is omitted.

Lining Apparatus S5

Specifically, this lining apparatus S5 comprises a
forming frame 401, guide rollers 402 joining mechanism
part 405 which comprises an inner face roller 403 and
outer face roller 404, a driving feed mechanism part 407
which comprises driving wheels 406a and driven wheels
406b, and driven feed mechanism parts 407.

Lining Work

The lining method that is performed using this lining
apparatus S5 conforms to the abovementioned third
embodiment, and is accompanied by a diameter expanding
action.

An outline of the lining work will be described with
reference to Fig. 41. The hydraulic piping 600 is

connected to the hydraulic motor 420 of the joining
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operation is performed as the lining apparatus S5
advances.

To describe this in greater detail, as a result of
the driving of the joining mechanism part 405 of this
apparatus S5, the strip-like member 500 is subjected to
the clamping action of the inner face roller 403 and outer
face roller 404 so that this strip-like member 500 is
joined; furthermore, the strip-like member 500 is
subjected to the external-circumference regulation of the
guide rollers 402 attached along the internal
circumference of the forming frame 401, so that the strip-
like member 500 is folded inward in a spiral
configuration. At the same time, as a result of the
driving of the driving feed mechanism part 406, the
driving wheels 406a that contact the tubular wall of the
tubular culvert P receive a reaction [force] from this
tubular wall as a result of the rotation of these driving

wheels 406a, so that the driving wheels 406a apply a
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c1rcumference

The lining pipe R whose diameter was previously
expanded is fixed in place in the tubular culvert P, and
the lining pipe R that is formed by the apparatus S5 is
initially constrained by the forming frame 401 and then by
the guide roller 402, so that this lining pipe R has a
small diameter. As the apparatus S5 advances, the lining
pipe R is released from the constraint of the forming
frame 1 and guide rollers 402, so that the diameter of the
lining pipe R gradually expands.

Specifically, the strip-like member 500 is fed in by
a specified feeding force and at a specified feeding rate
as a result of the rotation of the inner and outer face
rollers 403 and 404 of the joining mechanism part 405.
However, the rotational speed of the apparatus S5 is
maintained at a constant speed by the driving wheels 406a
that contact the wall surface of the tubular culvert P,

and this speed is slower than the feed-in speed of the
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rotational advancing speed of the apparatus S5 by
controlling the feed-in speed of the strip-like member 500
determined by the joining mechanism part 405. The angle
of diameter expansion is detected using an appropriate
detector in order to ascertain the conditions of diameter
expansion, and the feed-in speed is controlled on the
basis of this detected value.

Since the rotation of the apparatus S5 is
accomplished by means of a plurality of driving wheels
406a using hydraulic driving, a stabilized rotational
force is obtained; furthermore, since these [driving
wheels 406a] are driven against the tubular wall of the
tubular culvert P together with the driven wheels 406b,
the lining pipe also conforms to irregularities or non-
circular shapes of the tubular wall, so that a stabilized
pipe manufacturing action is obtained.

{(Merits of the Present Embodiment)
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special’ regulating frame body as in the abovementioned

second embodiment.

INDUSTRIAL APPLICABILITY

Thus, in the present invention, the back~-filling
material is injected in the formation process of the
lining pipe; accordingly, injection work can be performed
without hindrance in cases where the length of the lining
pipe is increased.

Furthermore, as a result of the provision of means
for forming a recessed part or expanding the diameter in
the lining pipe formation process, a lining pipe that
fills the cross section of the tubular culvert can be
formed; moreover, as a result of the injection of a back-
filling material that has setting properties, the tubular
culvert and lining pipe are formed into an integral unit,

so that great strength is obtained.
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a tubular body, which is formed by spirally

winding a continuously supplied elongated strip-like

member that has joint parts formed on both side edge

parts, and mutually engaging the joint parts that are in

contact with each other, is left in place in the interior

of the tubular culvert, and another tubular body is added

by means of a strip-like member that is newly supplied in

front of said tubular body that has already been formed;

and

a back-filling material is injected from the

front side of the installed tubular body into the space

between the exterior surface of said tubular body and the

interior surface of the existing culvert in said tubular

body formation process.

2. A tubular culvert interior lining method in

which a tubular body, which is formed by spirally winding

a continuously supplied elongated strip-like member that

has joint parts formed on both side edge parts, and

engaging the joint parts that are in contact with each

other, is left in place in the interior of the tubular
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at the joint parts of said strip-like member or in other
arbitrary edge parts of said tubular body, the back-
filling material is injected into these recessed parts,
and the recessed parts are then caused to return radially
outward to the original shape.

3. The tubular culvert interior lining method
according to claim 2, wherein the strip-like member
possesses elasticity, and the recessed part immediately
recovers its shape following deformation by virtue of the
elastic force of the tubular body.

4, The tubular culvert interior lining method
according to claim 2, wherein the recessed part is
returned to its original shape following deformation by
means of a recovery device disposed inside the tubular
body.

5. A tubular culvert interior lining method in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and

engaging the joint parts that are in contact with each
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tubular body that has already been formed, this method
being characterized in that(

a forming frame with an internal-circumference
regulating system that allows expanding and contracting
displacement in the radial direction is usedO

at least a clamping mechanism part which has an
inner face roller and an outer face roller that clamp said
strip-like member from the inside and outside, and a
freely rotating contact roller that contacts the wall
surface of the tubular culvert, are disposed on said
forming framel

the portion of said forming frame on which the
contact roller is installed is recessed radially inward{

the location of said installed tubular body that
corresponds to the contact roller is folded radially
inward and the back-filling material is injected into the
recessed partl and

the recessed part is then caused to return
radially outward to its original shape.

6. A tubular culvert interior lining method in
which a tubular body, which is formed by spirally winding

a continuously supplied elongated strip-like member that
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another tubular body is added by means of a strip-like
member that is newly supplied in front of said tubular
body that has already been formed, said method being
characterized by comprising:
a closed type forming frame which is devised so
that this forming frame is freely bendable by means of a
link mechanism comprising a series of connected link
bodies;
a plurality of guide rollers which are mounted
so as to be rotatable around said forming frame, and which
contact the inside surface of the lining pipe that is
formed by spirally winding a strip-like member;
a joining mechanism part which is attached to
said forming frame, and which consists of an outer face
roller and inner face roller that are disposed in the
joint area between said already-formed lining pipe and
newly supplied strip-like member, and that clamp and join
the strip-like member;
a freely rotating contact roller which is
disposed in said joining mechanism part, and whose outside

surface protrudes to the outermost point and contacts the

wall surface of the tubular culvert; and
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said joining mechanism part, and which has at least a

discharge port for the back-filling material located to

the inside of said outer face roller; and

this method being characterized in that said forming

frame is caused to rotate, the link bodies of said joining

mechanism part are placed in a folded state via said

contact roller that is caused to contact the wall surface

of the tubular culvert, a lining pipe 1is formed by

spirally winding the strip-like member around said forming

frame, and the back-filling material is injected from said

injection tube in synchronization with the formation of

said lining pipe.

7. A tubular culvert interior lining method in

which a tubular body, which is formed by spirally winding

a continuously supplied elongated strip-like member that

has recessed grooves formed in the longitudinal direction

of the outside surface thereof and joint parts formed on

both side edge parts, and engaging the joint parts that

are in contact with each other, is left in place in the

interior of the tubular culvert, and another tubular body

is added by means of a strip-like member that is newly

supplied in front of said tubular body that has already
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that this forming frame is freely bendable by means of a
link mechanism comprising a series of connected link
bodies, and in which the inward folding of the respective
links is restricted;
a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of
the lining pipe that is formed by spirally winding a
strip-like member;
a joining mechanism part which is attached to
said forming frame, and which consists of an outer face
roller and inner face roller that are disposed in the
joint area between said already-formed lining pipe and
newly supplied strip-like member, and that clamp and join
the strip-like member, wherein said outer face roller has
hook parts that are inserted into the recessed grooves of
said strip-like member;
a freely rotating contact roller which is
disposed in said joining mechanism part, and whose outside

surface protrudes to the outermost point and contacts the

wall surface of the tubular culvert; and

174



10 10, ; Z109%&' ()- F8109%&' ()- F6109%&' ()- Y4 109%& ()- FS210%& ()- OhdEYNC 10 f

| f 1098 ()-1910%& ()-1 10% ()-Y- 109%& ()-110% ()-9%d0%&' ()- BudEINCMAY 2003
| &10%& ()-1109&' ()-F @O0%& ()-1109%& ()-1t109%& ()-1t10%& ()-MAJEYNC 10 f I
109& ()-1% 109%& ()- #9109%& ()-!@O0%& ()-11 109%& ()-1 @ 10%& ()-A] 15dEYNC
10 f 41109%& ()-3 f210%& &)-I LO10%& ( % 3. - 109%& g,-F , _

,F109&' ()-1*109%& ()-38i Beckofityangogetrprigiod@iertionotypergiich is

F109& ()-1810%& ()-3 610% ()-$ @EbC 10 fY 10%& ()-Y

1098 () - Yydbsgosedyastovgse)dyioindeg ppckender pprry$ndEbe 10
f11109%& ()-YS 10%& ()-Y& 109%& ()-Y 109%& ()- YL0%& ()- Y109%&' ()-KJEbC 10 flI,
109%&' () - Y*d10&@t {dn Yo B1adEa 0 e3adi0%8h () tb# AR ed FSERYRo(Le2ndE: / 10
10@® Y10%& ()-16 109%& ()- YAs109&' ()-Yy2 10%& ()-1 010%& ()-13.z

109& () -. 8kx¥Ya/ 5 é@ﬁlﬁgqﬁeéhaﬁlbéo &r€) - hnd wh}ch has at least a

109%& () - 10%&f() | 109&" () - & 10%&' ()-F 10 ?tdE
discharge port for the back-filling material located to
the inside of said outer face roller; and

characterized in that the restriction of inward
folding of the link bodies of the forming frame to which
said joining mechanism part is attached is released, said
forming frame is caused to rotate, the link bodies of said
joining mechanism part are placed in an inwardly folded
state via said contact roller that is caused to contact
the wall surface of the tubular culvert, a lining pipe is
formed by spirally winding the strip-like member around
said forming frame, and a back-filling material is
injected from said injection tube in synchronization with
the formation of said lining pipe.

8. A tubular culvert interior lining apparatus in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body is added by means of a

strip-like member that is newly supplied in front of said
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bodies;

a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of
the lining pipe that is formed by spirally winding a
strip-like member;

a joining mechanism part which is attached to
said forming frame, and which consists of an outer face
roller and inner face roller that are disposed in the
joint area between said already-formed lining pipe and
newly supplied strip-like member, and that clamp and join
the strip-like member;

a freely rotating contact roller which is
disposed in said joining mechanism part, and whose outside
surface protrudes to the outermost point and contacts the
wall surface of the tubular culvert; and

a back-filling material injection tube which is
disposed after said joining mechanism part in the
direction of advance adjacent to the outer face roller of

said joining mechanism part, and which has at least a
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a continuously supplied elongated strip-like member that

has recessed grooves formed in the longitudinal direction

of the outside surface thereof and joint parts formed on

both side edge parts, and engaging the joint parts that

are 1in contact with each other, is left in place in the

interior of the tubular culvert, and another tubular body

is added by means of a strip-like member that is newly

supplied in front of said tubular body that has already

been formed, this apparatus being characterized by

comprising:

a closed type forming frame which is devised so

that this forming frame is freely bendable by means of a

link mechanism comprising a series of connected link

bodies, and in which the inward folding of the respective

links is restricted;

a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of

the lining pipe that is formed by spirally winding a

strip-like member;
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said strip-like member;

a freely rotating contact roller which is
disposed in said joining mechanism part, and whose outside
surface protrudes to the outermost point and contacts the
wall surface of the tubular culvert; and

a back-filling material injection tube which is
disposed after said joining mechanism part in the
direction of advance adjacent to the outer face roller of
said joining mechanism part, and which has at least a
discharge port for the back-filling material located to
the inside of said outer face roller; and

characterized in that the restriction of inward
folding of the link bodies of the forming frame to which
sald joining mechanism part is attached is released.

10. The tubular culvert interior lining method
according to claim 8 or 9, wherein the contact roller is a

feed roller which is disposed so that this roller moves in

linkage with the joining mechanism part, with the outer
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according to claim 8 or 9, wherein the contact roller is a
spacer roller.
12. The tubular culvert interior lining apparatus
according to claim 8 or 9, characterized in that:
the outer face roller and/or inner face roller
of the joining mechanism part are rotationally driven by
receiving a driving force from an operating motor that is
driven by the pressure of an operating-pressure fluid;
an injection coupling tube which communicates
with the back-filling material injection tube is disposed
in the axial center of an operating fluid rotary coupling
in the operating-pressure fluid path that leads to said
joining mechanism part so that this injection coupling
tube can be freely inserted and removed; and
a back-filling material rotary coupling is
interposed between said back-filling material injection
tube and said injection coupling tube.
13. A rotary coupling device which is used in the

tubular culvert interior lining apparatus according to

claim 8 or 9, and which is characterized in that:
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driven by the pressure of an operating-pressure fluid;

an injection coupling tube which communicates

with the back-filling material injection tube is disposed

in the axial center of an operating fluid rotary coupling

in the operating-pressure fluid path that leads to said

joining mechanism part so that this injection coupling

tube can be freely inserted and removed; and

a back-filling material rotary coupling is
interposed between said back-filling material injection
tube and said injection coupling tube.
14. A tubular culvert interior lining method in

which a tubular body, which is formed by spirally winding

a continuously supplied elongated strip-like member that

has joint parts formed on both side edge parts, and

engaging the joint parts that are in contact with each

other, is left in place in the interior of the tubular

culvert, and another tubular body is added by means of a

strip-like member that is newly supplied in front of said

tubular body that has already been formed, this method

being characterized in that:

an annular forming frame is used,
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inside surface or outside surface of the strip-like
member, are installed on said forming frame, and a feed
mechanism part is provided which is attached so that this
feed mechanism part moves in linkage with said forming
frame, and which applies a feeding force to said forming
frame by contacting the wall surfaces of the tubular
culvert;

said strip-like member is formed into a tubular
body with a diameter that is smaller than the inner
diameter of the tubular culvert by the annular regulation
of said forming frame,

a lining is continuously formed while expanding
the diameter of said tubular body and causing this tubular
body to approach the inside surface of the tubular culvert
by causing [the spans of] said strip-like member to slide
relative to each other during the formation process of
this tubular body; and

a back-filling material is simultaneously
injected into the space between the outside surface of the

tubular body and the inside surface of the tubular culvert
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regulation is used;

the apparatus used is equipped with an external-
circumference regulating frame body which is disposed on
the outside of said forming frame with a specified gap
left between this external-circumference regulating frame
body and the forming frame, and which is arranged so that
this external-circumference regulating frame body moves in
linkage with said forming frame, and is caused to surround
the external circumference of the lining pipe that is
wound around the forming frame; and

the expansion of the diameter of the tubular body is
regulated by said external circumference regulating frame
body.

16. A tubular culvert interior lining apparatus in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each

other, is left in place in the interior of the tubular
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face roller and an inner face roller that clamp and join
said strip-like member from the inside and outside;

a plurality of guide rollers that are free
to rotate and that contact the inside surface or outside
surface of the strip-like member, said clamping mechanism
part and said guiding rollers being provided on said
forming frame; and

a feed mechanism part which is attached so
that this feed mechanism part moves in linkage with said
forming frame, and which applies a feeding force to said
forming frame by contacting the wall surfaces of the
tubular culvert; and

a back-filling material injection tube is
installed via said forming frame.

17. A tubular culvert interior lining apparatus in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has recessed grooves formed in the longitudinal direction

of the outside surface thereof and joint parts formed on
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comprising at least:

a forming frame which has a specified width and which
maintains an annular shape;

a plurality of guide rollers which are mounted around
said forming frame so that these guide rollers are free to
rotate, and which contact the inside surface of the lining
pipe that is formed by spirally winding a strip-like
member;

a joining mechanism part which is attached to said
forming frame, and which consists of an outer face roller
and inner face roller that are disposed in the joint area
between said already-formed lining pipe and newly supplied
strip-like member, wherein said outer face roller has hook
parts that are inserted into the recessed grooves of said
strip-like member;

a feed mechanism part which is attached so that this
feed mechanism part moves in linkage with said forming
frame, this feed mechanism part having freely rotating

rollers that contact the wall surfaces of the tubular
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specified gap left between this external-circumference
regulating frame body and the forming frame, and which is
arranged so that this external-circumference regulating
frame body moves in linkage with said forming frame, and
is caused to surround the external circumference of the
lining pipe that is wound around said forming frame; and

a back-filling material injection tube which is
attached via said forming frame.

18. A tubular culvert interior lining method in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body 1s added by means of a
strip-like member that is newly supplied in front of said
tubular body that has already been formed, this method

being characterized in that:
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freely’rotating contact roller that contacts the wall

surface of the tubular culvert, are disposed on said
forming frame;

the portions of said forming frame on which the
contact roller is installed are recessed radially inward;
and

a lining pipe is formed by spirally winding a
strip-like member around said forming frame.

19. A tubular culvert interior lining method in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
possesses elasticity and that has joint parts formed on
both side edge parts, and engaging the joint parts that
are in contact with each other, is left in place in the
interior of the tubular culvert, and another tubular body
is added by means of a strip-like member that is newly
supplied in front of said tubular body that has already

been formed, characterized by comprising:
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a joining mechanism part which is attached to

said forming frame, and which consists of an outer face

roller and inner face roller that are disposed in the

joint area between said already-formed lining pipe and

newly supplied strip-like member, and that clamp
the strip-like member; and

a freely rotating contact roller which

and join

is

disposed in said joining mechanism part, and whose outside

surface protrudes to the outermost point and contacts the

wall surface of the tubular culvert; and

this method being characterized in that said forming

frame is caused to rotate, the link bodies of said joining

mechanism part are placed in a folded state via said

contact roller that i1s caused to contact the wall surface

of the tubular culvert, and a lining pipe is formed by
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&Olowﬁf()-Lhélggﬁgg%ﬁ&¥%§¥4ggEection of the outside surface thereof
and joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body is added by means of a
strip-like member that is newly supplied in front of said
tubular body that has already been formed, characterized
by comprising:

a closed type forming frame which is devised so
that this forming frame is freely bendable by means of a
link mechanism comprising a series of connected link
bodies, and in which the inward folding of the respective
links is restricted;

a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of
the lining pipe that is formed by spirally winding a

strip-like member;
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the strip-like member, wherein said outer face roller has
hook parts that are inserted into the recessed grooves of
said strip-like member; and
a freely rotating contact roller which is

disposed in said joining mechanism part, and whose outside
surface protrudes to the outermost point and contacts the
wall surface of the tubular culvert; and

this method being characterized in that the
restriction of inward folding of the link bodies of the
forming frame to which said joining mechanism part is
attached is released, said forming frame is caused to
rotate, the link bodies of said joining mechanism part are
placed in an inwardly folded state via said contact roller
that is caused to contact the wall surface of the tubular
culvert, and a lining pipe is formed by spirally winding
the strip-like member around said forming frame.

21. A tubular culvert interior lining apparatus used
in a method in which a tubular body, which i1s formed by
spirally winding a continuously supplied elongated strip-

like member that possesses elasticity and that has joint
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member that is newly supplied in front of said tubular
body that has already been formed, this apparatus
comprising:
a closed type forming frame which is devised so
that this forming frame is freely bendable by means of a
link mechanism comprising a series of connected link
bodies;
a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of
the lining pipe that is formed by spirally winding a
strip-like member;
a joining mechanism part which is attached to
said forming frame, and which consists of an outer face
roller and inner face roller that are disposed in the
joint area between said already-formed lining pipe and
newly supplied strip-like member, and that clamp and join
the strip-like member; and

a freely rotating contact roller which is

disposed in said joining mechanism part, and whose outside
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the direction of length in its outside surface and joint
parts formed on both side edge parts, and engaging the
joint parts that are in contact with each other, is left
in place in the interior of the tubular culvert, and
another tubular body is added by means of a strip-like
member that is newly supplied in front of said tubular
body that has already been formed, the apparatus
comprising:

a closed type forming frame which is devised so
that this forming frame is freely bendable by means of a
link mechanism comprising a series of connected link
bodies, and in which the inward folding of the respective
links is restricted;

a plurality of guide rollers which are mounted
around said forming frame so that these guide rollers are
free to rotate, and which contact the inside surface of
the lining pipe that is formed by spirally winding a

strip-like member;
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sald joining mechanism part is attached is released.

23. A tubular culvert interior lining method in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body is added by means of a
strip~like member that is newly supplied in front of said
tubular body that has already been formed, and in which:

an annular forming frame is used;
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mechanism part is provided which is attached so that this
feed mechanism part moves in linkage with said forming
frame, and which applies a feeding force to said forming
frame by contacting the wall surfaces of the tubular
culvert;

said strip-like member is formed into a tubular
body with a diameter that is smaller than the internal
diameter of the tubular culvert by the annular regulation
of said forming frame;

a lining is continuously formed while expanding
the diameter of said tubular body and causing this tubular
body to approach the inside surface of the tubular culvert
by causing [the spans of] said strip-like member to slide
relative to each other during the formation process of
this tubular body; and

the feed-in speed of the strip-like member is
controlled on the basis of the angle of the expansion in

the diameter of the tubular body, while said lining
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apparatus is caused to propel itself at a constant
rotating and advancing speed.

24. A tubular culvert interior lining apparatus in
which a tubular body, which is formed by spirally winding
a continuously supplied elongated strip-like member that
has joint parts formed on both side edge parts, and
engaging the joint parts that are in contact with each
other, is left in place in the interior of the tubular
culvert, and another tubular body is added by means of a
strip-like member that is newly supplied in front of said
tubular body that has already been formed, this apparatus
being characterized in that:

an annular forming frame is used,

at least a clamping mechanism part that has an

outer face roller and an inner face roller that clamp and
join said strip-like member from the inside and outside,
and a plurality of guide rollers that are free to rotate
and that contact the inside surface or outside surface of
the strip-like member, are installed on said forming
frame,

a feed mechanism part is provided which is
attached so that this feed mechanism part moves in
linkage with said forming frame, and which applies a
feeding force to said forming frame by contacting the

wall surfaces of the tubular culvert, and
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means are provided to control the feed-in speed
of said strip-like member in order to obtain a specified
diameter expansion angle of the tubular body, this control
being accomplished by using the driving of said feed
mechanism part to cause rotation [of the lining apparatus]
at a constant speed that is slower than the feed-in speed
of said strip-like member that is determined by said

clamping mechanism part.
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