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1 DESCRI PTI ON SUPPORT APPARATUS 5 Technical Field

[ 0001] The present invention relates to a support
apparatus used when newly installing a |ining pipe
within an existing pipe. Background Art 10 [0002] It
IS necessary to repair existing pipes, such as pipes
for clean water/waste water that are laid

under ground, when such pipes deteriorate. A lining
construction techni que IDESCGRIPTION exi sting pi pes
has been proposed in which, when repairing existing
pi pes that have deteriorated, a lining pipe is newy
instal |l ed vvithinth ack-filling
material is packed I ?ﬁ@@?@%@f&ggn t he i nner
surface of the existing pipe and the outer surface of
the lining pipe (see, for exanple, Patent Docunent 1).
[feobajcalielduch a Iining construction technique, when

f ck-fhjb'el ng material ,is packed in the space between
403 pIfsent anyentine wslates ko, Bp.sblepaﬁd apparatys; uped when
t e tuatlons wher e

E&flﬁhﬁslt%hlgg ﬂ%ég%eﬁ]@%ceglé §r§ on due to the
pressure of the packed back- f||||ng material, or

buoyancy caused by a liquid back-filling rraterl al
geourttbArt i ning pipe to lift. Support appar at uses

1

Bag
qu%;z fd to revent the i ning pi from eﬁ<per|en0| q,g
trdS RECEERIDITER| TRPAT XLFRS PIPPHOBUFL G pipes 1or clean

%@Qf%\rtasﬁgg@ 181 YRES add Qa@agﬁd&%rﬁfmgr %%HES dgﬁaes deteriorate.

support nber provi

Browigipt congtiuction tethhidgielfoP fedibliak é)@stlﬁélﬁlﬂé%(ﬂﬁsﬂﬂae@zfproposed
the back-filling material; the lining

| S
yuppueh,cahby repairing ppmutmmmg that hawwﬂghemoz(a:teté a figing pipe

e Ikl g b exisstsraive. dnd paokiibbe st is packed
hpthg 3'5?%% %e}%gkpﬁ e%@%ﬂ}?{% ?Jthé ARAEHE [P Bl &Hd the outer

osure nventi on
surface of the lining pipe (see, for example, Patent Document 1).

[0003] With such a lining construction technique, when back-filling material
is packed in the space between the inner surface of the existing pipe and the
outer surface of the lining pipe, there are situations where the lining pipe
experiences deformation due to the pressure of the packed back-filling
material, or buoyancy caused by a liquid back-filling material causes the
lining pipe to lift. Support apparatuses are used to prevent the lining pipe
from experiencing this kind of deformation or lifting.

[0004] Such support apparatuses are made up of a frame and a support
member provided on the frame, and are brought into the lining pipe prior to
the packing of the back-filling material; the lining pipe is supported by the
support member from within (see, for example, Patent Documents 2 and 3).
[Patent Document 1] JP H3-48392B

[Patent Document 2] Japanese Patent No. 3377701

[Patent Document 3] Japanese Patent No. 3377702
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Problemto be Solved by the Invention [0005] Wen
restoring an existing pipe, the pipe is divided into
several 5 sections, which are@ restored i n sequence;
that is, when the restoration of a section is
conplete, restoration of the next section is
comenced. However, the support apparatuses nenti oned
above have a problemin that they require assenbly,
and thus when the restoration of a section is

onmpl ete, it i necessary to break down the support
ibpﬁkﬁpa§0fﬁbgimwen$uﬁhe and support 10 nenber

rt t ion, and then
F@§§§%ﬁ‘bqoeg$Séﬁéelﬁngr%ﬁer&é;ﬁgﬁ;g%s fromthe frame and
focod upleert restobalg ian eRetimex pise cthieopipemis alivided into several
conpl i cates operations, reduces operafi or}%-.l}p )
seqtionise ehich Are YestopeHeins seqnencepbRat 1fe tYhan bhe rgeforation of a

0Q06] . Havi ng . been, concei y, in Light. of thi | e
beetel i implic B ABOR o Bieolli o e clipficdd “However,
PROVdRoft SHRPhtuRBPAlcatibhelN@bovdhale HOPRSHIER GhCthat they
next Séction of a pipe, when restoring an existing
pequere assgmblyl, andrthusiwleen the réstotatieof & section is complete, it is
assenbl y/ di sassepbly. Means to Sol ve the Problens 20
ReeRFFRIIA te thrpak (down the sWPPPHcappPaEatne iR dts frapme ang support

su rt .apparat us that, s a | in [

PR, sBBROP} HisshdB sbe HREREslorh sid V8 R EeatB the support
aﬁﬁam_s FForR the fisrhk MhdPHEswdifort hferAbéein fHe hé@sseetion, which
the lining pipe, the lining pipe having been newy
complichied upémativnsheedutest iopgratigrey] effeiengypand lengthens the
apparatuys conprising: a frame; and a support nenber
CORBEUGHAILRENPA25 neans provided in the frame, wherein

u d nper | . . ' . t
|86 B FEER Sonb Rk ROty BGRIETE ib 28] R of the
%)P&e_n% UBRektioR a6 tireRide B ktippoft apbaritud thad canphomtoved to the

he inner surface of the [ining pipe and a retracted

pest sectivn of whpipe, wHers vestoringpan texwsting pipe usingaatlining pipe,
frqmthe inner surface of the.ining pipe; and the
HothomtTeanEapg 25 bl disassemiblEnor ed to the frane,

rests upon and is capable of traveling on the 3 inner
surface of the lining pipe when the support portions
Meansto Belvethe@reblemssi ti on.

[0007] A characteristic of the present invention is a support apparatus that
supports a lining pipe when packing back-filling material between the inner

surface of an existing pipe and the outer surface of the lining pipe, the lining

pipe having been newly installed within the existing pipe, the support

apparatus comprising: a frame; and a support member and a movement
means provided in the frame, wherein the support member includes support
portions that can be freely moved between a supporting position in which the
support portions make contact with and support the inner surface of the
lining pipe and a retracted position in which the support portions are
retracted from the inner surface of the lining pipe; and the movement means,

which is anchored to the frame, rests upon and is capable of traveling on the
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[ 0008] According to the present invention, when the

support portions are in the retracted position, the
novenent neans rest upon the ignner surface of 5 the

lining pipe and are capable of travel, and thus the

support apparatus can be noved to the next section.

[0009] As a result, the support apparatus does not

need to be disassenbled and reassenbled in each

foedn surfadessfe hediding pipe whennthe, supipoehpattinrseare inhthe retracted
operational tine and reduces costs. 10 [0010] Anot her
QﬁﬁﬁﬁEkerlstlc of the present invention is a support

BRI fordinirte ERP P Rmuk e ©BR ASMRRECbBftioge are in
e %tx‘-&GteW PSSlﬁBﬁ the RV ethetU hled®8 Rt Wln! tHd ilSher surface of
pi pe, the I ni ng pi pe having been newly installe

the hining ppecand bireigapalple of ttheved uppd thus tipaupport apparatus can
conpri sj ng a franme; and a support nenber and novenent
be mgzpdsto ﬁ#’@\ﬂ%éeﬁﬁoﬂhe frame, wherein the support

FRIRE" ol 485 U0 Gor, BOBBLED APBp R ecsombed

AHARGASseRMIEH 2R %aBH ls,scﬁ&p bfeke Work i3 perforiRar ﬁv}ﬁé}e shortens the
inner surface of the |ining pipe and a retracted -

ppsiatiomal timevhndredheessegsport portions are retracted

ro he |nner sur face. of i]he lining pipe;.and the
rhargciegiptisof|t Pﬁ’éﬁs%dnﬂ?%‘b%bs FrSéIBPWt apparatus

S OB i b Bediing Dol e FRESHE botoon tho
ﬁﬁfbrasuﬁﬁier@frd&@xmﬁigt pipe drtl ¥id §litcrnfurfivecsTeyhe RMESpipe, the

is retracted fromthe inner surface of the |ining
linpeg pireohatingdwendierylyt mstalded wathinttheraxisting pipe, the support

retracting the support portion 25 and causin
ABRRFAIHE CRIBRESHE: | &t frapen g ﬁH@P‘)%tuPF%iBE ’gf ‘ﬁéno"ement

Heﬁh@%mm nex%n éec él%hl? tflg s%iﬂ?rﬁtt ﬁ%ﬂé@ﬁ%ﬂudes support

appar i on

peaisns iﬂﬁt@l:&h lﬂ;ﬁfréelye&ké’véd bbmeéﬂamﬁaboﬂ@ﬁg&)@bitﬁ)rﬂﬁﬁﬁrhmh the

not need to be disassenbled and reassenbled in each
seppartrpatione makie cantpet Withrexhd whbportsthe doner sheface of the
inme a

LSS SR TR HESUEES, o5, o LB rions e
R4 étda% o thednner surface of the lining pipe; and the movement means
can be lifted and dropped freely between a traveling position in which the
movement means rests upon the inner surface of the lining pipe and a
retracted position in which the movement means is retracted from the inner
surface of the lining pipe.

[0011] According to the present invention, retracting the support portions
and causing the movement means to rest upon the inner surface of the lining
pipe makes it possible to meve the support apparatus to the next section
using the movement means.

[0012] As a result, the support apparatus does not need to be disassembled

and reassembled in each section where work is performed, which shortens the

operational time and reduces costs.
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pressure plate that can be freely attached/ detached,

and an injection nozzle attachnent nenber, inserted

into an injection hole formed4 n the lining pipe, can

be anchored by the pressure plate. Accordingly, when

t he support 5 portions are in the supporting position

and support the lining pipe, an injection nozzle

attachment nenber provided in the injection hole of

{004 3] | Imithe ppesmtdanebidonnthieosugrhory ppridvnsitam beerovided with a
support portion with the pressure plate. For this .
PERESYES rhatgiagn bedreedy .«t@eﬁ@wmiw ABApjection nozzle

PSSR R 4306, BYRREL OB Blgh LWl ine i

examnple; sar

bAn PSS Sirkh8rd @ By Rhe VisreabeFed plateal Addor&in@leY whenOeh4 lsupport
In this case, it is preferable to provide a check

partvens e cim ghe vaupgmrtingc pbsitiono Antlhsuppmit- the llinigg pipe, an

material, in the |njection nozzle attachnpent . nenber.
SiRgh tiomele aP‘i@Sh%ﬁ-ﬁeml?eﬁgpFPéﬁl‘Z‘?‘i 4n the fuiegtion hple of the

He
BGK plpg b, el BplRbREE b pRGaahl BbS SR BRIRAL with the
bfessafP iptated Foe fHie reAsdf tdpepatiend fer jeinheeHe dnfecfibh nozzle

the injection nozzle attachment nenber. [00151 In the _
attackment mrembey withithe supportrporsionsthronghgforeakapiple, welding,

frame | ower tjon,, a frane er portion caonnect.ed.
REF HRBCGSRSREY: MERigh ke Wpogeiple tp Ptopﬁsgkwlﬁﬁe&fﬁm@nw

WAL bhisTRlsE, 1S fcRRABR.  pERFal eTReck (B Wbl rovents
bagelovp aift tloe Kerkaflling Beatetiagehy the! ahjablionanekzzle attachment
connected to the support post via a freely extendabl e
megbaret ﬂ‘elnvaghethwttgném “fallimg mdemhlewzlim@brﬂow back through
ortions. are cqgnfigured o | ur.al | ower, support .
{ipfEoBofEdF B PETRBE (RabaoRET JBhERGRE Ragkipe of the
Hﬁ’(ﬂ@fiﬂiﬁé“aﬁi’%{eﬂ ga@%tdog:lﬁgg %Hﬁ&tﬁg ifedtitn LbHIE id px%‘fﬂovgd from

portion, ur al support “portions connecte

the injection! hosiel atiaghinent an@mbetle porti ons,
fﬂ)‘?ﬁp ctively, the frame upper portion is lifted and
§$te1 the nresent invansion;, rwhen |theeframer is eonfiguredhef a frame
ost,. and the leff. and ri

upport . ht, fr si d 3 .
TR RaoB o feipe sntsr aetipR fencgd to sBF Erame ipyer agHon via
SrQBpbft PEROIHIANS efreél? q{ﬁ%ﬂlﬁz rJm{ Qfoppible,’ £2¢ Hham portions
supporting or retracting fromthe cross-sectiona
tonmetdibeo shejeft dndirightpémis of tiee hefte anperimirtiohr snas to be

ide 5
f?reely rotatable and connected to the support post via a freely extendable and
retractable extension arm; and the support portions are configured of plural
lower support portions connected to the frame lower portion, plural upper
support portions connected to the frame upper portion, and plural side
support portions connected to the left and right frame side portions,
respectively, the frame upper portion is lifted and dropped relative to the -
frame lower portion via the support post, and the left and right frame side
portions connected to the frame upper portion lift and drop in accordance

therewith. For this reason, when supporting or retracting from the

cross-sectional horseshoe-shaped lining pipe, the left and right frame side
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portions nake contact with or retract fromthe inner

surface of the lining pipe in accordance with the

lifting or dropping of the fragmwe upper portion.

Therefore, it is possible to reduce, to the greatest

extent possible, the amount of novenent of the |eft

and right franme side portions in the left and right 5

di rections caused by the mani pul ati on of the extension
portonsunthkiecomoa@ with orlretiact fbni thé infherdmfsiedsf the lining pipe
portions into their supporting positions or_retracted

Ho sqacpedanden vtk nidvet lrefgcganor roppig  qfothes|framet ppper portion.

BgFipre. of i 2ooeitle BIaREpe o hrRrentesh Sxtefr kR <the pmount

bhendveint2H th€ Mt A Foh® TPamblsil¥ derﬁ'ﬁﬁs Ciﬁnﬂﬁec 162 Snd right

plural franme upper portions connected respectively to

tiivecfionsreatsaseby ple matipulatiorsofpther éxtpnsivs drinad, amdeto move the
freely liftable and droppable, and plural left, and
lafy pndrghte frame sidernarbiens ike thesr spRperting pogisions oragtracted

eft ,a right ends of respective frane upper
B%nhogﬁéng bé’ggaflboqg’éq?lt%?y rot at abl e and connect ed
00163 S P& CilHeV Br&déPR OfrlveRBDHS Whéh ftheefinde 15%!['@%%& of plural
and retractable extension arms; and the support

framié dowen perticontomnecee at Lptarwais imvke fﬂmﬁrmld rear directions
Eort i ons connected_ across the plural  frane

zsrfrmﬁscolme&m ohyad fxumsonePeopertinns W@aespectwely to

‘*L oo S o ori i it St e pofe ol o, foff5, lifiablo and

b‘Ié d&n@qﬂhwmeﬁ thel CTeRTEraRIRE EidROpbFtRINS, da6h of which is
ted and dro pped 20 relative to the frane | ower

nadmt toithe ﬂéﬂa ssubright epds tof respettiviecfrhnfet uppet portions so as

ht frame Si portions co nected tg the frane per
?)@ el rotat %ﬁonpﬁcts 6 ERIREEUIVR GFURROF PORY via. freely

Lt B WSAoANRD A LoD T A5HT A o Bitions are

Cr0SS-sec of seshoe i'ni Ng Pl pe,
&iﬂﬁ@ireﬂ&fﬂplﬁf& loWe8 @h%)ﬁbﬂﬂ}ﬁ)r@ioﬂﬁ dofhbttdsad¥BéLthe plural frame

contact with or retract fromthe i nner surface 25 of
laveer! portagnspi plaarah uweorsimpoet wortionheconnetedgacross the frame

A O%gg }ﬂ%f@, {ag U %\Ptort LR @Eg%bgat%rcsoss the left and

§%§§r| e 1 ar@“é?*ﬁg po?% oﬁﬁfﬂpﬁ?{%‘mﬁm@t Fifiefind dropped

fHlakiot itorcheChuardldWer pertivaii vial €Hd Qﬂp}@érttﬂt%ts and the left and
extension arns, and to nove the plural left and ri

rightréraine @lctmpomnms ¢omnectl thhe franppuppenpopius ﬁﬁr@d drop

or retracted,positions,in.a short amgunt of time
m accordance t erew1til For 'this reason, Whon supportmg or retracting

from the cross-sectional horseshoe-shaped lining pipe, the plural left and
right frame side portions make contact with or retract from the inner surface
of the lining pipe in accordance with the lifting or dropping of the frame
upper portions. Therefore, it is possible to reduce, to the.greatest extent
possible, the amount of movement of the plural left and right frame side
portions in the left and right directions caused by the manipulation of the
extension arms, and to move the plural left and right frame side portions into

their supporting positions or retracted positions in a short amount of time.



10

15

20

25

30

6 [0017] In the present invention, it is preferable

for the | ower support portions, the upper support

portions, and the side supportg portions are forned so

as to be of |lengths corresponding to a curvature in

the lining pipe, and to be connected to the franme

| ower portions, the frame upper portions, 5 and the

left and right frane side portions, respectively, that
{e0]t e theuprasente inventisn,t it e prefedapletfbncthebllewandsupport

det achabl.e. Through this, if is possible to select
ROHRRS H‘{?f tq_Pé’% HPRATH R OO0y raé%éﬁai ﬁéet PUPRATE  portions are
RIS oo BR'eh 125y BAdOLL o GHEL, RO L8380l {uhe lining pipe,
I'NINg pi pe, and CoRnec Se  support portions to

hhE for BeresnhddbdGolthe frAfRS 1Ewd Sertisiis! the Fravaed Wpe portions,
10 curved portions, which makes 1t possible to support

ahd Fherilel pinde righin fiamet sidec portiowmsr eespeetively dat face the
i pe has curvatyres. For exannle, en the lipyn ..
E‘F‘ AtEEe.Wsaf fo PRcrpely atgacha ﬁtan&%mﬁ%fepfla - wiigOugh this, it is

N I —
berticyize adtl bliger! ehdvednPortichy of rbhﬁelllglh% pipé,t hfdSconnect these

opposite the inner curved portion, ere the
suppaert partioad testhy frames ifacing fiepinner ewmetdeportions and outer

b SRR SR Y437 Sl SRR 58 S5 ven
B HV s ol i PR R B, T R0 o Ling

pivel bwi®s GAPKR loft bRaightt @iretidne drhear Viead frohetlee t6S left or
curvature radius of the lining pipe is |arger,

right side sppppapontiipnssef 2relafivaly shortesporel nay beeconnected to
outep curvwed portign. The,innetr curved. ti.on and .

Gt BF the Jel Ean B TatFime 4R P PIRTRPROSIP L by agRorved portion,
FHRPO the Qul-vh b SaBRINES the n%gir}%gsi) oNigtdIfallrt $Eltively speaking,

I nventi on, en bearing ne at nmke contact

¥o hb tandrisspondpalihe iahes enpesd pogidrhe Siadilardyndeft ghiight side
frame side portions are provided on the |left and
puRpart eations of igerglatirely r §tzet m@yshe eorngcted toshe other of

i e Bk e B UREE o ao s e e E Gy portion,
WO Bhe ERA AtHARadiWRT tRONIIAR piftd ABrgRP SblatRely hﬁéhd king, so

and left and right franme side portions can be forne
a9 ta correspord dy the naidten gurtedppatidn. e The i curaed ipertion and
structure.wth hi i.gidity against externa]

h
ez syreed porting fﬂig f&lﬂrlaxal,ng\/ma Lomaydre suppartedigpthis manner.

ﬁ’f?ﬁ%!l OfiF tRé %resent invention, when bearing members that make contact
with and are capable of supporting the left and right frame side portions are
provided on the left and right ends of the frame lower portions, the left and
right frame side portions can be supported by the frame lower portion via the
bearing members. For this reason, the frame lower portion, frame upper
portion, and left and right frame side portions can be formed in a frame body,
making it possible to obtain a frame structure with high rigidity against
external pressure. In particular, when plural frame lower portions are

connected via frame connectors, the support portions are connected across the
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30 connected via franme connectors, the support

portions are connected across the 7 plural frane

bodi es, which greatly inproveg the rigidity and nakes

it possible to stand up to a great external force.

[0019] In the present invention, it is preferable for

the | ower support portions, upper support portions,

and side support portions to be 0.5 mto 10 5 min

phmgl frame thodies; hwhialp Ereatlppimpmives then rigidityy @cdoymakes it
human power. I n other words, in an environnent in
nessibleiaistand apdoas graat exteymnadforeBur ce  that utilized

ri.cihy i s dange .due.to t i Qi
QAT S o oo ETIRiS it G ‘SRR Tht o6, v, support
ﬁbﬁi&ié? Rippler @E{gﬁbﬁt iohs! GAHIgi@dshifpoRDoFRvas t6be 0.5 m to 10
uman power . re, the tractive force necessary to
nove léngth) @osiyap dhe sayppartapparatns mandes enovedebly asean power.

i)n the average tractijve forced&fj a single worker and
hethermmerds, in gy RRYZonmERt in yehich watep dg pregent, g power source

el  ah _
B RSP P PRt shock
aRdahak Wanhdt PeAWede thedrdiNg THRPPhé sippéitUppadAtidisfrequired to

| ength of about 10 m 15 Brief Description of Draw ngs
poeagiedrng haman powennt Herewheftractienfordé mecessaty 40 move the

PREPOTS g AEAAR 531 5 S6 (OIS hasp bPLthe aSEpes rackve force of
%{ﬂ%ﬂ g}o!ﬂﬁelo Bnﬁltﬁe rgumg)gr B Wge@, %%a M fe"i@globﬁﬁle to obtain a
' port

S a cross-sectronal view of the sup

s tappafhtiE F alweidhtVweable bbbty Brd¥elli e hudn pbwer as
is afront viewillustrating the support apparatus of

long. as thehswpport Lapraratyeris i pmovided; with suppath partions up to a
fOSiéi ?n 251‘5I G 5 is a cross-sectional view

enet of aPpYy 19 M rel ationship between a support

portion, an injection nozzle attachnent nenber, a

sealant, and a pressure plate. FIG 6 is a front view

BriefsDegdription sftBigwifigyhi ch the support
[0020] FIG. 1 is a front view of an embodiment of a support apparatus
according to the present invention.

FIG. 2 is a cross-sectional view of the support apparatus of FIG. 1
viewed along the A-A line.

FIG. 3 is a cross-sectional view of the support apparatus of FIG. 1
viewed along the B-B line.

FIG. 4 is a front view illustrating the support apparatus of FIG. 1
when a support portion is in a retracted position.

FIG. 5 is a cross-sectional view illustrating the relationship between a
support portion, an injection nozzle attachment member, a .sealant, and a
pressure plate.

FIG. 6 is a front view illustrating a state in which the support
apparatus of FIG. 1 has been brought into a lining pipe when a support

portion is in the retracted position.
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apparatus of FIG 1 has been brought into a |ining

pi pe when a support 30 portion is in the retracted
position. 8 FIG 7 is a frongviewillustrating the
support apparatus of FIG 1 in a state in which a

lining pipe is supported by a support portion in a
supporting position. FIG 8 is an enlarged

cross-sectional viewillustrating a state in which 5

an i nj EtGi dns adraiteviewt dlvistevtingndrebarpricst apparatad of ¥I1&. 1in a

| ining pipe ough, a , pressure plate. FIG 9 is a
?ﬁa&ﬁﬁnwplwh ﬂegt& Biperig SPPOEed B AHPEATIRRIEION 0 3 gypporting

Q&lﬁohal has been packed whil e being supported by the
upport apparatus of FIG 1. 10 FIG 10 is a front

vi ew i FI@s8 ighhtaMRANebsLSRednAE HovP ilhastaRAS al state in which
apparat us according to the present invention along

an tthjeatibn runglemtpechmbat: lember isgnechored ti a Laxiog gipe through a
exi sting, pip FIG 11 is a cross-sectional view of
P??@S‘s‘{fbg appar atus of FIG 10 viewed along the CC

line. JGFIfis 12 fi5pd GERNIIENGbE SR R0 wihish 3 fek-iling

i n whichthe suppor apparatus o een

hisauEhl hhetbeed gacked @v]ﬁﬂepbeiﬂgeeﬁl oFtHABY the @appbﬁrap@ratus of
in the retracted position. 3is a front view of

E1GI L. anot her embodi nent of a support appar at us

accor dj t he, present .invent.i on. [

T ont EE 8 i @sﬁrp% iGHEREng dingfRea, gé’eélmﬁm pfg support
b

gﬁ%%%l}tag a%%gﬁgl?l s of %&mﬁi ‘IB%&Q ﬂ)fé rR})lnt){l glllggnvx? pipe,

Packrilligh aidteriak medaieristly gipsuppor t ap par at us

according to the present invention. 25 FIG 16 is a
front Flewll|is asenoasseeficnal vaew df thetsuppopherparatng g FIG. 10

glg&g@@hﬁ%gﬁ? gﬁﬁgj%?ckie::jev\hills-e bei ng supported by the

FIG. 12 is a front view illustrating a state in which the support
apparatus of FIG. 10 has been brought into a lining pipe when a support
portion is in the retracted position.

FIG. 13 is a front view of still another embodiment of a support
apparatus according to the present invention.

FIG. 14 is a front view illustrating a state in which back-filling
material has been packed while being supported by the support apparatus of
FIG. 13.

FIG. 15 is a front view of yet another embodiment of a support
apparatus according to the present invention.

FIG. 16 is a front view illustrating a state in which back-filling
material has been packed while being supported by the support apparatus of
FIG. 15.

Description of Reference Numerals

{0021] 1 support apparatus
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Description of Reference Nunmerals 30 [0021] 1 support
apparatus 9 2 franme 21 franme |ower portion 22 frane
side portion 23 frame upper @ortion 5 25 frane
connector 28, 28A support post 29 extension arm 3
support nenber 31 connection bolt 10 32, 321 | ower
support portion 34, 341 side support portion 35, 351
upper support portion 4 novenent means 41 running
wheel 215frEmexi sting pipe L lining pipe U back-filling
materi al, Best Nbde for Carrying Qut the Invention 20

[ 0022] 2lier Bamerlowier POKBORI nents of the present

i nvent i2%n %P%I.Siquﬁg&%i bed with reference to the

dr awi ngs. rough 4 illustrate an enbodi nent
of a segpofh atpbrtibnaccording to the present
i nvention. [002 The support apparatus 1 includes a
frame 2p afrsmepwmnentarber 3  provided on the frame 2,
and a ggvgggnt means 4. 25 [0024] The frame 2 is
confi gaPedodf FHPRIL B back franme bodi es 24, each of

whi ch ?gcléggﬁs-gnfgr | ower portion 21, |left and

right frange side portions 22, the bottom ends of

whi ch 8r esuificeeheifbérd to the left and right sides,
respectively, of the frame |ower portion 21, and an

frame 8ppetonpectionhokt3
32, 321 lower support portion
34, 341 side support portion
35, 351 upper support portion
4 movement means
41 running wheel
K existing pipe
L lining pipe
U back-filling material

Best Mode for Carrying Out the Invention

[0022] Hereinafter, embodiments of the present invention shall be described
with reference to the drawings. FIGS. 1 through 4 illustrate an embodiment
of a support apparatus 1 according to the present invention.

[0023] The support apparatus 1 includes a frame 2, a support member 3
provided on the frame 2, and a movement means 4.

[0024] The frame 2 is configured of: front and back frame bodies 24, each of
which includes a frame lower portion 21, left and right frame side portions 22,
the bottom ends of which are welded solid to the left and right sides,
respectively, of the frame lower portion 21, and an frame upper portion 23
welded solid across the respective top ends of the left and right frame side

portions 22; and frame connectors 25 provided between the frame lower
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wel ded solid across the respective top ends of the

left and right franme side 30 portions 22; and frane
connectors 25 provi ded betweengthe frame | ower 10

portions 21 and frame upper portions 23 of the front

and back frame bodies 24. Each frame body 24 is

formed in an al nost trapezoi dal shape so as to

conformto a lining pipe L, which has a

pootions &dt awd ftarhe uppeh portibap @3 sfethe ot af)l badkémame bodies
frame supports 211 and upper, frame supgorts 231 are 5

wd ddipcholrame Bodn 24) istformed ¥ gnialmest trapezeidal shape so as to

b B b R pR L PRt B ' Oeb s ol Horplalidhshave (eoe
FIey 8y BoWor FrdmEXs@tits 21N anklr ﬁBPef‘rﬂaﬁn@%u]%%oerts 231 are

directions. [0025] A yaw ng bar 26 extending in
fwelded gphiddbitha lefk amsd dietht smidisdbftthetfhemeflowee pootien 21 and the

oftion 21 of .the frqont frame body 24, and anot her

Mmgf nglit g pb the, lvgme apPes MORTion 49naetmeghvelso weach frame
o fi.t y R ection

%gﬁg ,2211’ ﬁ‘fl é e\%ﬁP@ %?%ﬂcgsﬁnhn@g?ﬁ[ﬁ%tb%?% r%agrnd.@g&? Serted, is

fleo2s]d syawiies bhd 26 ekiiRliig YA WhE Frdti! did&etionCis v &ldBd lsylid to the

pl ural support apparatuses 1 can be connected to one

Sreane doweny portiey 21 nfjtlofroat frame podyg Z4naondtamether yawing bar 26

connectjon. holes of the yawi ng. bars 26 and 26 in th

%wgﬁ@ g&a@ﬁat@&ﬁame Wer R lpﬁezhsﬁfth%ﬁeaagr@%&mﬁy 24. A
. gl . o 0 |

Shpifei bR, QS HRA L SR b i Pt B s PP W 61fld at e

eNRSddh Wity bAEa6! NAcididingy, SHRAPEapFdIRApPParatubesl can be

the rear can be rotated relative to a support

sppaecied Solone amothén byitinsertang tconveeting ming into the connection

A e 250 B35 SO2 o U P 110
R T

ebtaltlity bemiial Yorhe Ratical axis oftHe tdd@nktBAR Pif)@heaning that a
portion 21, respectively, of each franme body 24, and

AUPBOE7 apparabmisi dhin hthe geaneean dre rotated3relativebéo a support
t hr eaded ar e ,anchored oppos t o one another on.. the .
EORSERe I tih DSk 020 B USRI o Garvalrer £ e lining pipe L.

g ot . el 9K , O 53
[AuROMARIRRile, B4R Eolelll tERMWASEH Orifctibn olts 31 for

suppdre theiibers Bades@ibudoldter)Zkh b passid) are Hofrhied fin ahé middle
and_rear. directions on the respective left and right

endbegighthend lefisides\afithe framernpper portion 23 and the frame lower
portion 21, respectively, of each frame body 24, and nuts 27 into which the

connection bolts 31 can be threaded are anchored opposed to one another on
the top and bottom of the through-holes. Similarly, through-holes, through
which connection bolts 31 for support members 3 can be passed, are also
formed in the lower frame supports 211 extending in the front and rear
directions on the respective left and right ends of the frame lower portion 21,
and in the upper frame supports 231 extending in the front and rear
directions on the respective left and right ends of the frame upper portion 23.
Nuts 27 into which the connection bolts 31 can be threaded are anchored



10

15

20

25

30

and in the upper frame supports 231 extending in the
front and rear directions on the respective left and
right ends of the frame upper jgortion 23. 30 Nuts 27
into which the connection bolts 31 can be threaded are
anchored 11 opposed to one another on the top and
bott om of the through-holes. [0027] The support nenber
3 is configured of plural connection bolts 31
tdppeselkth on¢ andtherroesiieciopwmndbbttodi/ofithe\thoeuizl-holese

franvjflomer portion 21 and |ower frane support 211 of
dQo% 7k (Ehe: supprrtmember Ghds configarad pbr mluplscamection bolts 31

SR PR NGBy Ehivos sonion 21
WW&d&Ein\éoélﬁiﬂd't 2913F dafhtBam@! BHROLE &Wélaéuﬂﬁbrt portion

the horizontal axes of the respective frane sid
32 commect@® robattalbdy [tef themndecommegtion obolesadl; ftranmohmd% having

connecti o boIt 31 threaded ipto each trunni on
%%maﬁl%ﬁ@re Bsneoﬁélp@eﬁs?@lrmvatﬁnuﬂ #has tybe sehatableentral to

8K A sEE 0 AT ARICHUS iR 2 e o nc

ey &‘@d&ﬁ%ﬂﬁe%@ﬂy@tﬁ @cdiﬁib%hoﬁcﬂtﬂt 91 tRiosed iMBPEhch trunnion
frame support 231 each frame body 24; and an upper

SFppeftt apdr right side Csuppm't epbrtminat 84 gomteotetdw eotatably to these
connect i OE’P ol ts 1 The | ower

Qrt por n 32
cenpechon bpis3L: Héalseﬂjmﬂc&w palkoad téﬁeaémﬁ ipfgpehe respective

f
BT pRided oéfeh o 35PE phltich 23388 dpher frame qupport 231
d€whih |ﬁh&hé|ﬂoﬂ§ 24; rﬂﬂlﬂanﬁlﬂ%r%uﬂﬂéﬁ PeFtid 85 cdAmBesld rotatably

the left and right ends of the upper support portion
36 theee connectiaad bolist3ie (Blsq)é@wemeupppnst mrtmhuesz,eietft and right

B B G B i BT B o
Y0 o S

pipad. t Fib€hémhated Riagh csnihedleft @ndbghtehids ftthe @ptﬁ' support
of their portions that connect to the connection bolts

Bsprtl{mo%]ammmmgl po thaumspgctme topm 0 dheolefbandsright side
31t { i ts 27

Sk Pomions S by B ap BB SBoPITOLHII SuPEPHER . as to be
bGtathbR {rRIR {CURS hm%%ﬁ aﬁs of Pk ecsa?-lase 'f‘ fleft and right

upper support portion exten t ract ative
sappoe gortions 3dpae pivstallesupportad §dey fmb@roﬁaaaﬂﬂe r@ntral to the

the connection bolts 31 to rotate relative to the

hprigantal axigoftheir portions that connect to the connection bolts 31.

[0028] Accordingly, causing the connection bolts 31 to rotate relative to the
respective nuts 27 can extend/retract the lower support portion 32 relative to
the frame lower portion 21, and can cause the upper support portion 35 to
extend/retract relative to the frame upper portion 23. Furthermore, caﬁsing
the connection bolts 31 to rotate relative to the trunnions 33 can
extend/retract the side support portions 34 relative to the frame side portions
22. Here, because the upper support portion 35 and left and right side
support portions 34 are connected via the hinges 3a, the left and right

support portions 34 rotate central to the pivotal support portion of the
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extend/retract the side support portions 34 relative
to the frame side portions 22. Here, because the
upper support portion 35 and Nl@ft and right side
support portions 34 are connected via the hinges 3a,
the left and right 30 support portions 34 rotate
central to the pivotal support portion of the 12

trunnions 33 in accordance with the
éxumions 38 st acgordagceotithithe wmlwwactmlp of thonpgér support

BRction 3B, BRONSa FelaLs GepmiBLto e BPEiZoRialaxi o fiee partions that
Sopair iR RO ToBREA hERA A Rt BLBLE T 16

{0@29]5 It sheulddberictedsthéi ,opuhirfg@. 3Beeird ﬁ&lﬁﬁﬂ@ B&¥tespilifg to the
4 (described later), are forned int | ower support

puRning wieely do3ehichuaradhaomevemant meéans ép(damrd@dsmer) are
nd or,attachin ction nozzle attachnent
ﬁ%ﬁ%"e‘f %glcedlé)g@rlmo?gpw}o%? forrred inthe left and

F“%@“ SYipRRr t p .
E)%(ﬁq]on , as af equg&i erale %élclz %4 ﬁkgngﬁ% 5%9 %Heachmg an
hjection nbeglearttdcihogt tapilessh l(@ed@h%bd 18ter} d@é(ﬁﬁﬂrﬁ@ﬂm the left
later) to the periphery of the injection openings 34a

and right sideosuipoTh@orEoRASH antkdhe uppes spnATtEOTHEBS, as are

frmflt Bl o 5, B o A) Tor gheBiiae s freppre plate 6

E%%%?]be?‘%%‘?ﬁéﬁ?% q periphod ofAET ier"?‘“ﬁ"?’ ihge34a apd 35a.
60319 ﬂ’hermokaﬂenﬂ nidhs éna(r&nhﬁig\hdnaeHMllDﬂlﬁéﬂaﬂg fipgported so

K and a |ining pe L, an injection nozzle attachnment
Aeiole rotqtabliembreckets paovided eacihedei andoright epds b the frame

enent | t| 0 eni ngs 34a and 35a forned
({r Ort]é) Oéf\ﬂ%ea}cmgﬁ &%%g%pport portions 34 and
[duazgl PR&d ' theBRhidd %acﬁfﬁnn%g ] (%6 B8 Facked in the
specific, as shown in FIG 5 e I njection nozzle
spacc hetsvitenmanbexisting spipenKi gnd edlining: pipe s, shapgjiction nozzle

portjon 51 and_ a flange 52 provided in the end
W@P went 5 mempert 5538 | §nﬁh@‘\¢ﬂdeulaorﬁtaee8§mrnlﬂte 6, to the

AL ARELDRRY le ekl oo ditEs 7p A saciiSng 4B i 8, aRd right
side dﬁb@éﬁgﬁ&tmﬁt@ SndaBe abpas Bﬁgﬁﬁn%’érﬂeﬁ 6a t hat

correspo to the femal e screws 34b and 35b formed in
{0083] To be more specific, as shown in FIG. 5, the injection nozzle

attachment member 5 is configured of a pipe-shaped portion 51 and a flange
52 provided in the end thereofi a sealant 53 is provided on the external
surface side of the flange 52, and a check valve 54 is provided in the
pipe-shaped portion 51. Furthermore, the pressure plate 6 has attachment
holes 6a that correspond to the female screws 34b and 35b formed in the
periphery of the injection opening 34a of the left and right side support
portions 34 and the injection opening 35a of the upper support portion 35.
As shall be described later, the pressure plate 6 sandwiches the flange 52 of
the injection nozzle attachment member 5 between itself and the lining pipe

L, and can be tightened down into the left and right side support portions 34
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peri phery of the injection opening 34a of the |left and
right. side support portions 34 and the injection
openi ng 35a of the upper suppqgt portion 35. As shal
be described later, the pressure plate 6 sandw ches
the flange 52 of the injection nozzle attachnment
menber 5 between itself and the lining pipe 30 L, and
can be tightened down into the left and right side

sundpthet upeant sSupperégortion 35 dhrdughuples bﬁuppor t portion

h bol b. [00341 . .
33%@; ﬁ‘ﬂ%@ ae?%itﬂfﬂt fpa%nq-%rﬁt&g ig@&%%@tno&; saupblef cappling with
3, etk BRULE Abithoh) B6416 1580 b8 g i the

ipeesduraipléte 6.0perati ons of the support apparatus 1
configured in this manner shall be described. [0036]

F0035] Hereinvifter, pppratiorisofi syppdrbmppasmtise] configioreg in this
band f or. jbnto spiral formand coupling the ends
é?a%?ra@ﬁ p dgecr to one another, is newy

( i . o ( " .
10038, itk R 1RnE thod LGpREDY o letho o indbifhand fgrms into
tahepifeWoymi aed 2blifling thé eedRoPadjaceht Buah farmbablone another, is

(not s_,hon\%w]) and is transported to the section where ]

mesiy npstadledHa amexisting pipadKmaA8er 4hisythe support apparatus 1 is

0 nced. At .this tipe, as shown in EIG 6, h

Bepe g the dnterior obfHe Sewlamagalies fnsig ping L ¥hrough a shat

PRBATHo )L oE® 16N e BHEACHE RO SIdck BB, He¥b2MaRing of the

romthe nner surtace of the lining pirpe L, an

bhek fillinj ngatrRA!(S ido Bs om@sdriced. UBRhidEnld, Ak RBoRnb@ FIG. 6,

L. Therefore, the sgg ort apparatus 1 can be .

thersppore poxtiony 32e34,i amdag?tgioﬁetha swppootitapparatus 1 are in a

interfering.therewith., [0037] Next, cannection. bolts.

qtraped bidion. fBFAeRlrR the e it theopRibipe L and
i I r iyl TOP Hana

&%1%% r%%?ﬁﬁ %ﬁ%%i%\é\?f% Eg%%te%ﬂa g uﬁr]*eggig% tp{i’l?wéej I'f'i ni ng fore, the

puppoit. appétdtas "brean bbetraaspeded aohgl the Bhiwg @ipe L without

rotated, causing the frane |lower portion 21 to

arteytering tharawithel y  speaki ng, causing the running

IRGESNSRon b ety Sk BTeHY GG Sho 1§ frame tower
pOHAELY ShRkbie thg Tb! SfBort {RREENPSS 0BgS down and push

causi ng the upper support to ele
pgainst the inner surface of the lining pipe L. Furthermore, the connection

bolts 31 are rotated, causing the frame lower portion 21 to elevate, relatively
speaking, causing the running wheels 41 to lift off of the inner surface of the
lining pipe L. Similarly, connection bolts 31 are rotated relative to the frame
upper portion 23, causing the upper support portion 35 to elevate and push
against the inner surface of the lining pipe I.. Here, the left and right side
support portions 34 connected to the upper support portion 35 via the hinges
3a are also raised up in accordance with the elevation of the upper support
portion 35. If upper support portion 35 is pushing against the inner surface
of the lining pipe L, connection bolts 31 are rotated relative to the trunnions

33 provided in the frame side portions 22, extending the left and right side
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25 against the inner surface of the lining pipe L

Here, the left and right side support portions 34

connected to the upper supportigportion 35 via the

hinges 3a are also raised up in accordance with the

el evation of the upper support portion 35. If upper

support portion 35 is pushing against the inner

surface of the lining pipe L, connection bolts 31 are
sappoedportiais 84 ihahieheutier ulineativm. 3At3thiprtomedélae left and right
the frame side portions 22, extending the left and

fbﬂwﬁuﬁpa@ nqrtltmﬁpéérno%@r gentaal da thy hmges dabetween the side

SBREH Prthe it 30 B hegL?FéPgﬁopéﬁgohm%eﬂl%sby pushing

la m&hbhﬁnéfg@ﬁaﬁélapﬂfet E@i, 34 and the upper
support portion 35, thereby pushi ng against the inner

$0038]c df olhe idveert suppugt popiion 325 the SRR surparh pottoews 34, and the
support portion 32, the side support portlons 34, 1:1%@
{pPEr (HAPPPTS PRHIR 3&0?!@ sacly pushed againgy hee inngraswdace of the

ik BSE p BL08 BEEshe g B4 ion 1 of

the ihjelefi6h i 2zR0AethhAbh HVRBEr FRAACHasR, 686 fR8S6d iRk Re lining
formed in the lining pipe L, correspondlng to the

pu]:ee& mrreep@mimgstofﬂm lmneatiw oEEings 64a|1ghﬂlesl|eﬂea11® right side

ort portio 34 .a the i.njectiqn o nlng 35a in
gB?r‘EDBPr%‘EFb%%ﬁ anéonfiq djeggon TeRaNINgG 13na, in - the, ypper support

ggf'ﬁbﬁ’nSél Oféhérbeth J ﬁ%}eh&}ﬂég@ ﬁoﬁto?lgtsgﬁa i ﬂ%h%@ﬁﬁn nozzle

InSérted 1 nAto

lattlichendtitifembet 5 8 UHEetHE in i ﬂﬁtmgmmemlag $.a3fahaNthing pipe
35a of the left and right side cg orthortlons 34

dnthepygh the ppgectiono ppewimg8534atan the lpftaand fight side
edE B35S B8 o o
05554 vdP TR SR LRSI R 5, S R o e

WpbperGuppoe portirl 85, hﬂn@mchmg ttB.e flsagR azsﬁetﬂetlhjékmh nozzle
the attachnment hol es 6a of the pressure plates 6, and

att@Chny%mtenembeu\&batme@ntthen:fselwwseami:t inggpiped.35fter this,

Brlz® B Passpilorironeh b atbachriertl Bilps By of iR pitgo iffcplates 6,
e e o A B EDE O
Bight [ 108 Hupport horiiohe 34 andnthie hppat tst@libﬁ’fmboﬁﬁﬁﬁ)&% Sthereby
has been anchored, an
preventing the mjection nozzle attachment member 5 from dislodging and
anchoring the pressure plate 6 (see FIGS. 7 and 8).

[0039] If the injection nozzle attachment member 5 has been anchored, an
injection nozzle (not shown) is coupled with the joint portion 61 of the
pressure plate 6, and if back-filling material U is then supplied, the
back-filling material U is packed into the space created between the outer
surface of the lining pipe L, which is supported by the support apparatus 1,
and the inner surface of the existing pipe K (see FIG. 9). In this case, the
check valve 54 provided in the injection nozzle attachment member 5

prevents the packed back-filling material U from experiencing backflow.
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i njection nozzle (not shown) is coupled with the joint
portion 61 of the 25 pressure plate 6, and if

back-filling material Uis thgn supplied, the

back-filling material U is packed into the space

created between the outer surface of the lining pipe

L, which is supported by the support apparatus 1, and

the inner surface of the existing pipe K (see FIG 9).
[0040]i Atchsetimd)ehe @laeking/pteseuMOEthaiﬂdﬁﬂjng material U used

RS He s ot baaeerPHOd Y gy R oo 21 the lf
kf. 040]. . i i e, ' . :
BpaShEBLeghs ARORi 22 Gnd A8 B3R Plkrion 23, of which
theli KA Pdy 24NisbeosHPRRE, eendYtol Réhibh aaRe |cvBEcted, via the

portion 21, the left and right franme side portions )
P@speatiste chenéctiorebalpp8i, ther lowen sApporsf parionh32,tthe left and right

frame body 24 |s cqnfigured, and to which are .
E6ién BPBRFL DoTHiangeo8, ABd,ERS |URPeE GRHRRATE RPTHORY $5¢ fhich push

X . h QR .he | ef - i e
LB YRS BN RO R iR T T AR Ul o Biriciiy
¥ihh BB debibd B thd flamidBodyBa! coiifign26@ ofthé Reinhé Riwer portion 21,
pipe L. In other words, a high rigidit can be

the lofe dndyrighteframersade paytions 23,0mid the Bams upper pertinn 23, and

| ower,. pqrtjon 21, ~the left ,and.right, frane, si.d

asqqrﬂsfggy,zﬁ?e Rrigked, BrassyRg of e bag g materiaf Uy ghat acts on
gqle] . agke I Ur the . Kafi bl

B¢ QLo b 287 857 tnd BT (B ing ib3 11 e el fported by

thivd haph\tigidite | ining pipe L can be supported by this

high rigidity. [0041] Once the packing of the _
K041 f Once ibe packinzof therback filingaatenialeUdns Snished; the bolts

oosened and t ressure plate 6 and sealant 7 are ..
beRiaaear it b8 ESpHom Mt & dd StelhGE 7 Py Frfived in order
_ L _ . _ .
i B SlRRlopoip BoFor? 34 it upifr Alppodt pordlort 38 after this,
aheap Gpeicshewn) i pldcedadh abbnpipt-shapbdrpdrtionl 5%iofothef injection
t he opening of the pipe-shaped portion 51. [0042] .
nezalonattachwane mewmbeych- closing gfivike rapgning (isthe pipe-shaped

hardenﬁg to a 20 constant hardness, each support
BOr#9BALi s returned to its retracted position, and

g({)tﬁ:bzﬂium&wﬁwab HSht bicKRIBA t RatdSal W hi$Chdrdned to a

€ nore specific, in each support apparatus 1,
coistant handhedst eadll sapportopation waledtirnesl to its retracted position,

and the support apparatus 1 is moved to the next section. To be more
specific, in each support apparatus 1, connection bolts 31 are rotated relative
to the trunnions 33 provided in the frame side portions 22, causing the side
support portions 34 to rotate central to the hinges 3a connecting the upper
support portion 35 thereto, bringing the side support portions 34 in toward
the frame side portions 22. Through this, the side support portions 34
retract from the inner surface of the lining pipe I.. Furthermore, connection
bolts 31 are rotated relative to the frame upper portion 23, causing the upper
support portion 35 to withdraw and retract from the inner surface of the

lining pipe L: in accordance with the upper support portion 35 dropping, the
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to the trunnions 33 provided in the frane side

portions 22, causing the side support portions 34 to

rotate central to the hinges 3g connecting the upper

25 support portion 35 thereto, bringing the side

support portions 34 in toward the frame side portions

22. Through this, the side support portions 34

retract fromthe inner surface of the lining pipe L

Refttint righe sideciuppoirt portidi 34 céiinaeted tlpdretedia theohinges 3a are
to the frame upper portion 23, causing the upper,

slpp drithdrawn.oiNes, connpetion bolta3d angt rasated relativado the frame
inner sur.fa of the 30.linin ipe L. i ccardance . .
PP BREtion 21, Cavsing the Jovet EvPBat RoZtign 47 W Tige b-  The rising
| f [ j {4

(Febeliole, Slipgt} BRrURLEY Lol i Fradfy BAOE ToRon 21 to drop,
qelutdwdly ospdadlihg, 3b shat rthieatrafnirgg athewdst 41t peotraderefrom the
| ower portion 21, causing the | ower support portion 32
tapenings 3%a Irphae jovsesupRsTTt métw@ﬁ@raryﬁwérqp%bthq Byper surface
SStﬁaﬁses the frame | ower portion 21 to drop, 5

2| ?'V%P%pgﬁé ki ng, so that the running wheels 41

0048 dFere] A8 sHoGrn APENGNSS tRE Towér ESpore WehrtipHPIL dide support
portion 32 and rest upon the inner surface of thé

|partiogs Bidpant. ugie@4lippidet portéen 86 @frthe muppbrt ppartatus 1 retract
| ower _support portion_32, side support. portiqns 34,

drem thsenner suatace b thedining pipe I cand bpenusesthearamning wheels

A8 Tt ubdR e Tub S o B g, wipLEP g support

URRArhfRs 1 REArbS WdvadetPfhd Hexd bditia RiiRg the Higning wheels 41.
support apparatus 1 can be noved to the next section

Uheny it lthe mexbisactioweidleslowtr suphert, pontionh82,rsidé support portions
section, the I ower support portion_ 32, side support
Pk t AR pReE Swlﬁpbﬁtl%p‘%bl‘)& QAsh: PBRPA appakatys 1 may be

n I: 15 extended to T .
AR A ARAE P g pGibRs S0 550 Syort b lining pive L the
linjelctiBn nddzRChttathment ifedbbA GNBR beRItACRed dMY tRE back-filling
attached, and the back-filling material U packed, in

tmhatertal (& paclkead; ih thd maoner d¢se@ibsfl abovehi s case, the
| pe-shaped portion 51 .of the {njection_nozzle ., .
gb&g@hlri@nf & 519 é’lﬁﬁ’ﬁg‘éﬂ%‘él Portione Saok-the Iipjegtion nozzle
' ol £ [ L Nithe
bty o5 O 1 epfthd il o BB IR arclbl P and only
tthe SURIHCE3 rebthialtuNihd tndY Shirfafie of Bhedinidg pipezl.e making it

at t achnment ) L
possible to suppress the amount to which the injection nozzle attachment

member 5 protrudes from the lining pipe L to the greatest possible extent.
This can prevent interference with the side support portions 34, upper
support portion 35, and so on when moving the support apparatus 1.

[0045] FIGS. 10 through 12 illustrate another embodiment of the support
apparatus 1 according to the present invention.

[0046] The support apparatus 1 also includes a frame 2, a support member 3
provided on the frame 2, and a movement means 4.

[0047] The frame 2 is configured of: a frame lower portion 21; a support
post 28, the lower end of which is welded solid to the middle of the frame
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menber 5 protrudes fromthe lining pipe L to the

great est possible extent. This can prevent

interference with the side support portions 34, upper

support portion 35, and so on when noving the support

apparatus 1. 25 [0045] FIGS. 10 through 12 illustrate

anot her enbodi nent of the support apparatus 1

according to the present invention. [0046] The support

by pondponl 23 a drame | upies portican23 xelded sphidrto therpper end of
rovi ded on the fr and a_novenent npeans

3 2, . 4,
flmgwpwﬁ Posh 2helctt and aaght framegside paThipns B2 copppcted rotatably

' 1 t 0] . end .
BRFA 9P i) BaBIBR ot 5% RASle et BPrbic EEhilos 20 and
HAWR coPRddtOrt 2 prévidbaRWBOR the Wil AZhtRNASDS three frame
solid to the upper end of the support post 28; left

vk popttionfsr 2hmrsanigedpat seb mste2Palsamnthet &t ctred agdry directions
to_the left_and right ends of th r er, portion .
and\hefwWReR §BEee SUPROYY Posk 28 (ﬁ%ﬁwﬁ@ét L 2 & fEame defver portion
t the. | ef d_.ay So®f r fr
351 M6 D ek, S BlaTsid RUre e o8 abdl Emel BBt pbRYEH, 2 are
foradeddin £8hhPOSo adtd UdEHARTAIIEAToFMNBM liniﬁ@l ¥)ﬁ)eZB, which has
e

(see FIG 11). The frane |ower portion 21, t and '

aicybes-sact ihdwesasboe isbape 22Onabethf endre ofipipee frapee iower portion

28 b g om0 - R ORI SIS ubported s s o
ti . .

P SRuEREL IOl S55058: 212 B8 D o PO G ettt and

fight frhe kide portiong@2al |y supported so as to be

rot atabl e, the bearing nenber 212 beinr;l_g capabl e of

KW48br Furthermoreethe awppontingist 28 ineondfigiaedwfta eykinder. portion
LRSSy 0 i B e e Rl SRR st
R AP RS PR A 306 VAOH 0 il ton 23
peisigamchordéd eotltSEanttreupgerperione2B.t o the frane upper

ortion 23. [0049] It should be noted that a H}ék_ . )
| altushquidtbes notad) that ajack apparatust (net shomwdds provided in

B 0, 1 S LR .
%%M dggz :c%n}%egym%ﬂd\%gfﬁg%\?.gfd R tR3lo tHe cyPnd pstiRR 281, or
can drop down due to its own weight.

[0050] Furthermore, extension arms 29 are provided between the support
post 28 and the left and right frame side portions 22, respectively. These
extension arms 29 are provided in the cylinder portion 281 of the support post
28, pivotally supported so that their base portions are rotatable central to the
horizontal axis, and are configured of a tubular body 291 having a female
screw, and an extension bolt 292 having a male screw that can be threaded
into the female screw of the tubular body 291. The tips of the extension
bolts 292 are connected to the frame side portions 22 so as to be rotatable,
and the connecting portions of the extension bolts 292 are pivotally supported

s0 as to be rotatable central to the horizontal axis relative to the frame side
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[ 0050] Furthernore, extension arns 29 are provided

bet ween the support post 28 and the left and right

frame side portions 22, respeggively. These extension

arms 29 are provided in the cylinder portion 281 of

the support post 28, pivotally supported so that

their base portions are rotatable central to the 25

hori zontal axis, and are configured of a tubul ar body

Bértidmsy 128y aFuethdremorecrmanipaddtion pattéorsd @93powith29¢hich the

havi ng a le screw that can be threaded into the. .

pxtemsions boltsy 292 are mamipwlaterh & 29 1to natate,; axe proviged in the
i s 292 are connected to the frame side

SRR IBC P 235

as to be rotatable, and the connecting

fous1] oFer Ghid Readi, ahel OxteR@ldnS béRE FU%E cth Y aktended/retracted

supported 30 so as to be rotatable central to the )
brariixertb ahe dubulardiaties 891 bytihenimdatingitlie mgnipulation portions

rtiops 22, Furthernore, ni pul.ati on portions ,293,
s Tofting the,axnasieh AR 2930m EntinPosisible e exfend or

. i ded.i ensi .
G588, BB e il eSS 2 i Rk S Bfloffelidotion of the
eenkBprrEndlendeg/ retracted 5 relative to the tubul ar
bodi es 291 by mani pul ating the mani pul ati on portions

b5 2hn Tt shandd ibequated that trongh-tudes, sheesgh wki¢mbftidrop bolts 42
ossible to extend, o retract the frame side poriiong.
Piovemgnt deviees 4-(desimhed fater) tan e PRssede,a%e Hopmfd in the
] . 5ho o] t
PRFS ofifegtbl 28 prblicRth ThOe R gl mds gfthe frame lower
poFtic 22 Mant et ZFE thté debichi thedliftalrep)boleén4Pean be threaded,
passed, are fornmed in the frame connectors 25

arewaingbdresh oppesite fone ameothegin ¢helstopf and dbottamesurfages of the

@gqrtig?l}?%l, and nuts 271, into which the lift/drop
€%n be threaded, are anchored opposite one

BB AN TLMSERGE o i ower uppor

portiorgus 2T wafldedb bblid)| atl DervaAsppahe leftcnid eight Fdections, to the
wel ded solid, at intervals in the left and right

ontes surfase of the three frame loyveripartions Z1hwhich are in twgn disposed
LG BE S0 B, B SRty DurEREB paply portions 241
PAIE AR b AL o Moy, Bl o e
surface of the three left and right frame side portions 22, which are in turn
disposed at intervals in the front and rear directions; and plural upper
support portions 351 welded solid, at intervals in the left and right directions,
to the outer surface of the three frame upper portions 23, which are in turn
disposed at intervals in the front and rear directions. Square pipes are
employed as the lower support portions 321, side support portions 341, and
upper support portions 351.

[0054] The movement means 4 is configured of a bracket that pivotally
supports a running wheel 41 so as to be rotatable, provided with a lift/drop
bolt 42; the lift/drop bolt 42 is threaded into the nut 271 of the frame

connector 25, as described earlier.
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20 surface of the three left and right frame side

portions 22, which are in turn disposed at intervals

in the front and rear directipgs; and plural upper

support portions 351 welded solid, at intervals in the

left and right directions, to the outer surface of

the three frame upper portions 23, which are in turn

di sposed at intervals in the front and rear

(00553t HersinaBgwaopepitios off the? Supppt apgdratust haccarding to this
support portions 321, side support portions 341, and
embedimenhshall hbgdeperibeds1. [ 00541 The novement means

fodsfil st dBfingos L, 38 Sk Bl elEhE a o SRR HibE K, aer
?JHiEh 3hb ! dulppRre ﬁppﬁ?ﬁﬂuséff} tlgé1 Quppbit/ F6r@dnaott which are in their

hreaded into the nut 271 of the frame 30 connector .
Pétraete ddpesitiohs dischirovight . int® thé Ga&hiorHef thedilnieg pipe L, and is

operations of the support apparatus .l according to . )
transporsddei thensection Wheee Hé§]é¥1i8tféf§1t.he[ '@%}@feﬁﬂm wategal U is to
. Ni ' ' e installed in an existing pipe
%%&?%&&ahﬁ%%%ﬁﬁé\fgyupport apparatus 1, the support

[o057] 0 Nexf Liftfdrep Ll ADatdfithtedrdlativaed €He BREHS 16W6r portion
I'sS brought into the interior of the lining pipe L, and )
23, raisirgpthe ednning whexds dilp whibk reauges ithe dower ishpport portion

B35 o bt PO ekin PR 9T 5 o of the
_ . : : tat _

SN R ol 8 PRI LA EL el cpbiot) SR08 ot T the inner
BRFhtODSf tHe Baing Pipé dAn, tl!i@'fj@éli \debites R kilgvn)apeovidsd in the

agai nst the inner surface of the lining pipe L. If the
eylimdergpovtieal 28 Uaf thevsupnorh beste28/id ¢xtendedfthegiistomeportion 282

inner surface of the linj pipe.L, the ja devi ce

PFRSOS KM R BR | (0edhe rF% rc;y?ﬁ'etwd’er?@@r%mgﬁhssfpsﬂ support
. [ I i1sdt: i 0 f

bAGiGHPR bullf Bienife i TSN iRdacd SR INHAR AOE L. D chis time,

Béchiseethe ey and I?ﬁftt frimepsifié ipoRtiond R2pauehcongeictest td tiee frame

i nner surface of e lining pipe L. At this tineg, .
bppenpertitre 2Befia thadingemRaf thenlefisand rightt frame side pogtions 22,

SRTSEASS b2 sl shOBE pUBEE EFEML0B3oH Ak o ssed up i
§‘?Hé’9%?9§%ec?§fﬂ;'§‘ﬁp Fﬁ‘WﬂOf@ﬁh@Qns 34 are anchored,

[0058] After this, the manipulation portion 293 of the extension arm 29 is
manipulated, rotating the extension bolt 292, which extends the extension
bolt 292 relative to the tubular body 291; the frame side portions 22 rotate
central to the hinges 2a and extend outwardly, and the side support portions
341 anchored to the frame side portions 22 push against the inner surface of
the lining pipe L. At this time, the left and right frame side portions 22
elevate in accordance with the elevation of the frame upper portion 23, and
within the cross-sectional horseshoe-shaped lining pipe L, the left and right
frame side portions 22 are, due to this elevation, already moving into a

position in the vicinity of the inner surface of the lining pipe L. Therefore, it

is possible to reduce the amount of movement of the left and right frame side
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accordance with the frame upper portion 23. 20 [00581

After this, the manipulation portion 293 of the

extension arm29 is nmanipul aed, rotating the

extension bolt 292, which extends the extension bolt

292 relative to the tubular body 291; the frane side
portions 22 rotate central to the hinges 2a and

extend outwardly, and the side support portions 341
poctione 22 ecaubed fhyatke shapimpdationnsf e patdinsagaiarsts 29 to the

the i nner surface.of the |ini pi pe t thi .
t&rﬁ%teSP REtangMmos ,raréito wouRdhe ol Bgrrtlg ame side portions 22

' he f
upper por{{?@&%gmﬁo%h?ﬁ_tsﬂg{lﬁéﬁ}é;ﬁéggf‘g& lto(neal ranme

Ho0591s 10 eh& bieashppoit gﬂrtibrﬁse.‘?»zi-l afd'Busbleinlg AMnst G inner surface
frame side portions 22 are, due to this elevation,

af thedinimg\pipg Linthe heariogi members A1Reprovided ity the frame lower
!pré? ou s Foiste datied WcrIBURELeB axhoORaratd 30 b they make
Hacel1 Reth 'tﬁ? tlo&&ﬁgﬁii% bf fh% Beank® Eﬂeoﬂlﬁtéés .7 §ﬁ&’9|8¥ supporting

e mani pula Ion O € extensi on arns

@héiﬁ'aﬁﬁb shdd pottiRs32bl bn tmﬁdnhﬁn@%etﬁ&nbelﬁﬁveﬁ%mon 21, left
I@é‘t frame side portions 22 into their supporting

xighh frame aidetpmtionsiithtandf framesupperopgtion 23 fgrm the frame
ﬂe support portions 341 are pushing agai nst the
&r surface 50f theI|n|ng pi pe L, the bearing

f . ' i@ . .
rot at egu e turn t{i gg g?@ogg%eg&%%%gt&ﬁ%% jection

okss ag® rfbﬂﬁtad Vit thd NimihgvEipe EDd®rafspbhdidg 8¢Enfdctién openings
portions 22, thereby supporting the frane side

formaedns the lafh and zighdrside suppert parfionsowdl ped finisetion holes

foimaed i thE Giposs Llphrene sl doasy Aoabict o gapg-shaPEd portion

At dougind Qfmh'ddiﬁief A4t86hin8 E"%égbef B lﬁhﬁ Sit84"iAfP the injection
ol es are Porrre eF L

next, injection int I ning pipe

holefsedptrbmcﬂnmgt piperl ehidugh threije@ion bpenings in thbdeft and right
left and right_side support portions 341 and injection

Rislee suppentnertions: $&l ansethe inisetion npeningss oBthe wpesy support

B iens BBY ECMRERB A Brb e Spf pudAphlb 4 4B left and right
S GlibBort BRrAMOI34 Nfnd gy B rrllbg%&‘t Ola Bfer sealant 7,

i njection openings in the left e support
pandwirtdang4thea filthnigbe 52 npfe thé anjermenl ngmlefaﬂth&mpp’e rmember 5

efvegéﬁ themselves and the lining pipe [.. After this, bolts b are passed
through attachment holes 6a of the pressure plates 6, and are tightened down
into the female screws 34b and 35b of the left and right side support portions
341 and the upper support portion 351, thereby anchoring the pressure plate
6.
[0061] If the injection nozzle attachment member 5 has been .anchored over
the pressure plate 6, an injection nozzle is coupled with the joint portion 61 of
the pressure plate 6, and if back-filling material U is then supplied, the
back-filling material U is packed into the space created between the outer
surface of the lining pipe L, which is supported by the support apparatus 1,
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portions 351. Meanwhile, pressure plates 6 are applied

to the left and right side support portions 34 and

upper support portion 35 over g9geal ant 7, 20

sandwi ching the flange 52 of the injection nozzle

attachnment nenber 5 between thenselves and the |ining

pipe L. After this, bolts b are passed through

attachnment hol es 6a of the pressure plates 6, and are
tanghtlenatheatosurfadensfotHehexibng Ipips & evwAt Gitils tzimé, a85theok valve 54

fpgggé&;&bgg%c&l %h_t si de sup{&ort g%)tgﬁgg%pg nd t he
100 4 Rk 6%%“@%@%945%5% 3 chELE 'ﬁiﬁﬂé%ﬁeﬁal U used

RhahsULEing! Fibe 16 cad'bd éuﬁfdrt&pby%élgﬁum faHR Eﬁvéﬁ-‘ ﬁtﬁ'tlons 21,
the joint portion 61 of ~the pressure plate 6, and

he kplarall leﬁgandtreghtaﬁrahte sidemortisnp @2, eohd theeplural frame upper

back-fillin teri al pace into the space
POEHORY 2Be Phudiich Has al}tra g@é@%@rﬁtw guyredgand to which

By PR Fa S R o i
tsies shb porfiofs 841aland @i plRrsV Pi)ér B %iﬁrhbhblm which
materia U from experienci ngftbackf OoW. At this

piuss, agamspa‘blel ngepr smsacee o hehlenimm:plﬁﬁ IIJ i dg other words, an
ter| used n the li,ning pipe | can be_supparte
G PRabe FeRedbpT coRbecting they T, Hgme bodies

n%'aﬁbgip g I!‘f g%ltgr F[r I ons %QF (#%’ %Vb&%hg % ﬁélep ?%frg a%llﬂ(? ra %12{ ﬂ'ame stde

lp@dtlsﬁs 22 Al £l0a e Qfhped BbrionR; fhndira@cdi@mﬁ? { €be packed
t he pl ural | ower suppo?g) popﬁ ons 321, the plura 9I eft

amessurgof the ibaekdilipgrmatayiali Tdrtélasagts emdhe [suppoxirportions 321,

SRChind 4B ik tBS iniad pink hisaB, es‘wpor%%ol?sﬂ Ehid hiehe rigigity.
{ﬁ%@]g Ehce' | tlﬁ% g:’ éitclhrfga '3 SEQ&I{ Eg*n?%' Ut %akEnished, the

ural fra configured rame | ower

m&&ésw!@splaﬂe 6t dved |s§élan€'kﬂﬂ afré quo%arm Stdée fromr theoBiRle support
22, and the frame upper portions 23, and accordingly,

PhEtipas R4l andrthesunmercuppatt pertions 351; ﬁ@emha, iatapys placed on
h 321 nd

$he iRE heRPd el Beot BRE inGihon: Borals HttadiiRent omber 5,

CloRlaty Af the SoL A e ifipd WaPBE BRRELL N e

boes4 ﬁ)mﬂotlﬁebécﬂﬁﬁllﬁl@nmtenﬁb@ﬁas rharddned,f thensdghsort portions

si de support
are returned to their retracted positions, and the support apparatus 1 is

moved to the next section. To be more specific, the turnbuckles of the
bearing members 212 provided in the frame lower portion 21 are operated,
thereby being pulled away from the bottom ends of the frame side portions 22,
which removes the support from the frame side portions 22; the bearing
members 212 are rotated and stored in the frame lower portion 21. Next,
the manipulation portion 293 of the extension arm 29 is manipulated,
rotating the extension bolt 292, which retracts the extension bolt 292 relative
to the tubular body 291, thus retracting the frame side portions 22 in an
mward direction. Through this, the left and right frame side portions 22
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portions 341 and the upper support portions 351; after
this, a cap is placed on the pipe-shaped portion 51
of the injection nozzle attac@2nt nmenber 5, closing
of f the opening of the pipe-shaped portion 51. 20

[ 00641 Once the back-filling material U has hardened,
the support portions are returned to their retracted
positions, and the support apparatus 1 is. noved to

trotatecsantralcta the hingase2abetwepe cheiframehside porbionk 2% and the
t he beari n er 12 provided in the fra
f’%@@ﬁ YRR Rﬂm%ig%gg aaéetig@ e s1¢, SRERYrtRgrHign lrgtract from

.aoftth i ' . .
SHPAghet e, BEAAO bRl Aol M O Ubl ¥ provided n
[thetoylinde? portibe 28¢aifithe suppbPLpstILivéddpabdisedhabdhe piston
stored in the frane | ower portion 21. Next, the

Peitipn| 282 dropsorelatave foshe tylinderroxtien 881 and tie: npper support
TeHat: 350k R el e ST o R0 i . Find the et
SR HBh: Bgo SRE pdrBea 2 (PR Mo TRTR: SbBr portion 23 via

tthe Hiages @ad dropht Nexg noheslififlrop rHoltang2 22e Fdtatedt wlgtive to the
central to the hinges 2a between the frane side
derme dawep pagtignt 2k pyshing thepamniogt wheels24l dawam sthas to rest

P 9058 o b b ST il
dp¥a kP hAY refthet Front BRe f¥Ad it e%c%g{ftthg 'lu:aﬁé tpgé]e E.he

support post 28 iIs collapse the pi

bo065]odin 2A3:3s dtates thellawey esuppott poetidn 321, pidlet sWypc8 portions
and the upper support _portions 351 retract fromthe

o e And HEmer Supporhportionsndd bppthe suppertiapparatys 1atract from

i gh ra sid .tions. 22 coppected to the.fra
i e S ibin o 1, 50l BES e sh8 righfin flpels 41 are
lat frb&] BB ipodt 4BpaFdiukOof B he’ BbPEA X6 the di& seblidfifusing the
| ower portion 21, pushing the running wheels 41 down
sunamg wheedd 410 (fhen, ihethei nextgseitiom, Lthewlerezbsuppoet portions
| ower . support portions 321 lift, relatively speaking,
§§a ¢ SUPPPFloPorHens fidds and rupneropupprt| pwtr@Spﬁég of each

6 I 1S e he lower support portions
3omp3H s 1B A ke en R Ul BRRErelf Bions so as to
Bapbor@theIdi pﬁ)@q‘,sﬂ-ﬂépi‘h?éctﬂpﬂéﬁé‘%té‘achﬁiéxﬁ%eﬁibéﬁn5 may be
the inner surface of the lining pipe L, and because
attachednand theckhck-fllivg endterial U quicketthén shppmanner described
aggar atus 1 can be noved to the next section using the
above.
[0066] It should be noted that, as mentioned earlier, yawing bar extending in
the front direction may be provided in the front frame lower portion 21, and
another yawing bar extending in the rear direction may be provided in the
rear frame lower portion 21, plural support apparatuses 1 can be connected to
one another by connecting the yawing bars in front and rear support
apparatuses 1 and 1 via a connecting pin extending in the vertical direction.
Through this, a support apparatus 1 in the rear can be rotated relative to a

support apparatus 1 in the front, central to the connecting pin, so as to

conform to curvatures in the lining pipe L.



10

15

20

25

30

runni ng wheels 41. Then, in the next section, the

| ower support portions 321, side support portions
341, and upper support portio®g 351 of each support
apparatus 1 may be extended to their supporting
positions so as to support the lining pipe L, the

i njection nozzle attachnment nenber 5 nmay be 20
attached, and the back-filling material U packed, in

t{6@6 Tla Inethisl esss; iabdhughtmoteillysoasdl intdesad indhealingtamds, when
that, .as nmentioned earlier, yaw ng.bar, extending i

ttﬂsﬁwaﬁtplm veH inthe left 5 BRI dlchionEbeR yiRwed frgm above,
| I, e i pna..har ni i .
HRECR” st Rtk BE RO Cun(BY PO, of 18 kil e L is

fohddlter, QuRItivady lspedkidl, tRhiMthe SuRPQhirvafpRl PHdifgofkhe curved
can be connected to one another by connecting the

werting dfathe iliming gripeahd Aecordinglyomside apppoxtt psyions 341 of a
nd via a cannecti pin extending.n the vertical .

Frieh FegmesPoRdiBg & 15,11_95 R MOTHER A Hhgslining Pipgel, or in

I (S a

offifr, §RPasof @ rBIaFVel” SOHLE ol B BRI BRRSHSONE of the lof

AddcHphoFarhe stdy paktivres22 wppbsité ithe i8ne# Barved pértion, whereas

[00671 In this case, although not illustrated in

gtdeaisupport: pertd¢rsy Sdis of \ohdengthheorrespongipgpto the outer curved
in the Left.or right_directj.on when vi.ewed fram above,.

PRELIOR L E0e 18 BRP Lt UL OLiok WEr B Pb SIS 8 ORReT size, may
bR%ohhBEfed (o the dthbs of BHR|dfE Emdrr'fél?tt %rﬁﬁley sid® zﬁgﬁaﬂs 22 opposite
than the outer curvature radius of the curve

phe towter afurib@ portiong andoehé .inAet afudved | portidndand outer curved

support portjons 341 of a |ength corresponding to the
paraen frthedliping pipe &f mayebei fippgrigidan thismanper.  Similarly,
ot,her .woy.ds, of rel ati.vely shorter size,.nma e .

ST linig Bive T PRrie Pt SRR SPay fitretqhe whap viewed from
PRE t&iaRS tRRIP Sk t | DR tao, S

Si deélggbp%% port%%cﬁ'g gﬁflérg% ﬁgpﬁﬁl t 1@%% r%zggoorfdi gtﬁosupport
pbetiond 851 ceorrespolidingtd ithe iahet karvédpotign pfthe liming pipe L,
in other words, of a relatively |laonger size, may be
i beteaneetednhto theérame lewer pertionrtl pr drame upper portion 23
side .porfions 22 opppsite the outer curved poriion .
BRASHR the ABRer rOBRP Barton"hel S Skl s gplatively
gindliee, Whatdks RilRGvély BhgIower 8&9%&&%61:910519'%1’@“&&;5& support
Simlarly, when the’linrng pipe curves in the up or
gortions 86t} cammespuneling itewhd duterncurved portion of the lining pipe L,

may be connected to the frame upper portion 23 or frame lower portion 21
opposite the outer curved portion, where the curvature radius is relatively
larger, and the inner curved portion and outer curved portion of the lining
pipe L may be supported in this manner. Therefore, when taking into
consideration curvatures in the lining pipe L, it is necessary to use bolts or
the like to connect support portions to frame portions in a manner that allows
attachment/detachment, so that left and right side support portions 341 of
differing lengths can be connected to/removed from the left and right frame
side portions 22, respectively, as necessary, or so that lower support portions

321 and upper support portions 351 of differing lengths can be connected
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15 the side, relatively short |ower support portions
321 or upper support portions 351, corresponding to
the inner curved portion of thgg lining pipe L, my be
connected to the franme [ower portion 21 or frane upper
portion 23 opposite the inner curved portion, where
the curvature radius is relatively smaller, whereas
relatively long | ower support portions 321 or upper
gofrporaved (rgmor thiedfran@Slbwer rartiopd@idiand the frameoupiper portion 23,
curved. portion of the Iining pipe L, may be connected
trSSF‘FFé?l‘Te%ér?é RESEEFAYorti on 23 or frane | ower portion

|t r ' . .
10068P IS, S fsioRieubls RN HE ower bhfiore HaRkiBp} 391, g and right

Gide &tppeit E@ﬂiﬁ{gﬂ 399t ah_dcupﬁad sppbitoportfonsn851 idf ¢He support
pi pe L may be supported in this manner. Therefore,
wipparatid dgtd he be2eenn@5der andolO ouy vakimgemtonadchant that the

lining pipe L, it js necessary to use bolts or. the ]
[SPROTt, ADBAFAIIE iulﬁpe}qveéoﬁyi WaanoPPVEFe Horqthengveyds, in an

. Ch t , g
RaFRRRP Th, N wathd 6" RAAC P SRS st e it
lede@tioityCci) dRfgsuRedtue diot ¢he opNdalify ofndlé@riceshock)thnd thus

right frame_ side portions 22, respectively, as,
it80Bst be ysed; meaning thabiler sepppro mpppoatisosseqoiredito be moved

and.,upper suppor ortions 1 of differing | engt

0 R RRME ool Bis cBR 1R P8 A% 0 REOF: B HSZL 341, and
PRI 10 B LRI SUBhBB! B the weiaht to within
paageroflthe thactivd force W rthe Wupport RPphtatus 1Ba3 detefrhined by the

and _right side support portions 341, and upper
papdaetiofbettrastivesorcesf a pingle piovker and she aumher of waerkers.

T60P8, 35 "up pR e athyetoc SGUCEeRet sERbptisnt rfhe support
%?)gﬁf'aﬁﬂ%rﬁﬁcco&'&ir%‘%o \e‘;hreﬁéﬁ?ﬂfve Bioyhi ch water is
present, a power source that utilized electricity is

deoredr Mis duppén dpparatissi biabisnyalefostlideitiéad cohfighration as the
and thus cannot be used, neaning that the support

SPPRPE: @PPREatusqdi ilbastratase inp¥EES10l0ntohdAanragbtdius identical
[n this cas s |l ong as,the suppprt portions 321, :
SOk G5l B e Tiendal ! RERGhnRY, nperels Tand deteiled
BeS&ii6nd PheYdBPERSIE peltfinifdd hohg %A&E LA whichdBd%ofiguration
the tractive force of the support "apparatus 1 as
differsrshadtbdgeddrbedpr oduct of the tractive force of a

in%{e wor ker and the nunber of workers..

00711 The frame 2 of this support apparatus 1 is configured of: a frame
lower portion 21; a support post 28, the lower end of which is welded solid to
the middle of the frame lower portion 21; a frame upper portion 23 welded
solid to the upper end of the support post 28; left and right frame side
portions 22 connected rotatably to the left and right ends of the frame upper
portion 23 via links 2b; and frame connectors 25 provided between the left
and right ends of plural frame lower portions 21 arranged at set intervals in
the front and rear directions and between plural support posts 28. The
frame lower portion 21, frame upper portion 23, and left and right frame side

portions 22 are formed in a shape so as to conform to the respective sides of a
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[0069] FIGS. 13 and 14 illustrate still another

enbodi nent of the support 15 apparatus 1 according to
the present invention. [0070] gBhis support apparatus 1
has an al nost identical configuration as the support
apparatus 1 illustrated in FIGS. 10 to 12, and thus
identical elenments shall be given identical reference
nuneral s, and detailed descriptions thereof shall be

diminggupe Dniwhichhias a croatrisedtiarnad squafé ghapet.i on 20

A e v st e e
. _ ; . | !

WER100 b b HRAR O Al B9 o g e of e

HFPdthe 0wt pattiohdP a AResrva®y, taitil ndds 29! @6 wisiehl thet éonnection
t he upper end of the support post 28; left and ri ght
fhodtise3 b cate be3hpeadédare 2Achmedappesed t¢ analanpther ¢mshe top and

lef i gh f the f i i
[okieat o6 the faromediolBennect or o 25 brovi ded between | ho
16843 al:}%a%hgﬁ{)rtieﬁ}%%ﬁr B ilér@dx%%ﬁgg Aff"fﬁﬁraéior!oﬂn‘éﬁﬁoﬁ Ybolts 31

arrange ervals I'n ont “and rear

dhi@fdddoito ahe roshetRR whtsr2H pFoRdad in PRS fitangd lowd¥eportions 21;
frame | ower portion 21, frame upper portion 23, an

llewer ahppertgportionend2kicdenaded dottheneonzection Hadtsndl soras to be

SoPARH 308, SR abh 3 SOEE Ea HSai o e
| RO . . _

SRS ke B L  o HAB O n i

ffeuie tide polohe 22, avlfich isgrbtindturacdisposedoht iRrvalsaitiethe front
| ower portion 21 at_intervals, and nuts 27 into which

amd rearndicections ansl phuzd uppermvppore adddony 85k welded golid, at
SRRSTA. horRO o R Pt Ao POl hflct e plura
Rhe g%i’ gﬁfrtighé' 03l wARPR %;E- iR1 '(%&o%@d att*lp‘é‘@z@ﬁi’s in the front
Into t r spectlve nuts provi ae I n the rane

lapide repordirentionsl; Sqes® pip@pert peipleyeds ad2the lower support
connected to _the connection bolts 31 so as to be 10

peraendhPal, side suppertqortiops drdl, pod Lippas ssRRORtIoytigns 351.
00 Bl e B 4R gt 0 s
a%?;%o;tgg%mg tcfr}' %ggﬁéglg $rPidedOns thé 1efanl ARt 'dhdsUSfMthe frame
lower portion 21.

[0075] Hereinafter, operations of the support apparatus 1 according to this
embodiment shall be described.

[0076] First, a lining pipe L is newly installed in an existing pipe K, after
which the support apparatus 1, the support portions of which are in their
retracted positions, is brought into the interior of the lining pipe L, and is
transported to the section where packing of the back-filling material U is to
be commenced (see FIG. 13).

[0077] Next, connection bolts 31 are rotated relative to the frame lower

portion 21, pushing the lower support portions 321 down and causing them to
push against the inner surface of the lining pipe I.. Furthermore, rotating
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and rear directions; and plural upper support portions

351 welded solid, at intervals in the left and right
directions, to the outer surfage of the plural 15

frame upper portions 23, which are in turn disposed at
intervals in the front and rear directions. Square

pi pes are enployed as the | ower support portions 321,

si de support portions 341, and upper support portions

Ihe. conn@ofich Hdbtsak nausesaihe ffame lowenipogtinh ), or4i other words,

pivotal |y supq%igted SQ as to_ be rotatable on brackets
wueang wheeds di;to elpvate; splatiplysnerking 14 ghe rupping wheels

i . einaft e J f .
A Bhy e hieRy Listpl SR e FinBR stiFlop BPEAE indRe pfie . the jack
shatide Gt WhSHH) RREvidedGAGhe Hylinter ﬁoi;(ﬂiéﬁ 1.?..8 1 ¥ IE%1 ibggﬁort post 28

newy installed in an existing pipe K, after
tih@xtenpat, thappstoatpartion 28%peaspponp retativeotsthef cylividelr portion

S, R et e b oBb b ek LRl hcn of e
Ga.: . ti [ -0 kL . .
R T S —

%t conRAOAE td @Re FRAMS Bgpdt ﬁpftﬂfr@%dvi"aeﬂﬁinliﬁkstﬁb,ttﬂh% left and
frame | ower portion 21, pushing the | ower support

peghti fraang Zidel pontians 22, wmito gvhivhnthe sidk0 spppért speitivsss 34 are
the.i nner surface of the |ini ~ FEurthernore,

g pipe .
rorchorety axg alsq,paiged HRaR|asRO w3th the frame HePer peRtion 23.

| i on: 2 ' .ds, ' . .
125817954 0o e 6ah k58 pUBEOR 204 BE R4 Bk on arm 20
maaRipidatde dotatidd thaVexteAsiBhbalt 292 fWisidh ddxteRlls the extension
i nner surface of the |ining Elpe L, the jack device

(hobtr 282 awintiver bw thie dubnlarheodyy RO hiddre frame side2pdrtisins 22 rotate

SSB318%5% B35l Simos? w5 B e e
. . i i nst .

S8 152 S0 SoBASGY S1cpty G OB o porions 2

peshugaihfctHeclined RUrfaice Bf the HaknS biiR DROT At ehfs thde, ticleft and
connected to the frame upper portion 23 via the-links

righttandy eff thedmamerupprer fortien 23 and phe respestive upper @nds of the

T R T —
I%ﬁﬁk!dfrth%%nk% 90781284 BE folhiSibld, %@@gﬂh& th&dsP 4nd right frame

portion 293 of the extension arm
side portions 22 and frame upper portion 23 are positioned so as to conform to

the top side and left and right sides of the cross-sectional square-shaped
lining pipe L.

[0079] If the side support portions 341 are pushing against the inner surface
of the lining pipe L, the bearing members 212 provided in the frame lower
portion 21 are rotated, and the turnbuckles are operated so that they make
contact with the bottom ends of the frame side portions- 22, thereby
supporting the frame side portions 22.

[0080] Although not illustrated in detail in the diagrams, next, injection
holes are formed in the lining pipe L corresponding to injection openings

formed in the left and right side support portions 341 and in the upper
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mani pul ated, rotating the extension bolt 292, which
extends the extension bolt 292 relative to the
tubul ar body 291; the frame sixjfe portions 22 rotate
central to the pivotal support portion of the links 2b
and extend outwardly, 15 and the side support portions
341 anchored to the frane side portions 22 push
agai nst the inner surface of the lining pipe L. At
tsmppori portiome 36¢f aftandvhichghtpipadhapted tpwrtionabk uf rf.p'e finjection
port on 23 and the ective upper ends of the
gHachmspt n@ﬁtﬂﬁ% i m&f@g 31& %@vé}qwholes o the lining

N T P g -

Horsiofs POI tdrﬁpihgzuﬁﬁ’éi Eﬁﬁﬁ@nuﬁaﬁ;ﬁoﬂwﬁﬁﬁon M@aﬁ‘&ﬁﬂe pressure
positioned so as to conformto the top side and | ef t

Platesi G lare appbisddd thhdefirasd righttside ahppeﬂtarcn'tmha fdand upper

RN N T A T

iR s BE RGPS BE R thth DAL AT Rnd o RBing B L. After

ahes, aber ﬁf@@u&p pldtet 6 hey amkersdné ahb lofit And hegpkidemsupport
ends of the frane side portions 22, thereby

Popbions Bdd andethermrsstw@omp@ntm 3. [ 00801 Although

O T R TN T —p—

5 S 1000, 4 SELATpORD R B8y 5y oeion 1 o

whe efreddurs parer 6, padt ifobscleBlling fh@ferithi Thisdthen supplied, the
g)age shaped portion 51 of an injection nozzle
kfhogt mateial Usid patkesbintodthe spacen erdatpd dietwaen the outer

Shefien g the Tinine BPe LREichyin s Sigaeed By es%ﬁpmﬁ angaratus
| ﬂﬁdmtngﬁ s;dm%é 0 't'lQé’Qﬁitstﬁ%r BQ'T@, v§‘§ﬂe P%’?ﬂ% ack filling

pressure ates are app to th

mﬂ@rﬂl@mprmm&@bﬁtﬁéch@ﬁkuﬂmﬁ4 SUpport portl on 35
gver seal ant 7, sandwi ching the flange 52 of the

&%)t Qnee Hoe nacking of Hienbacksfbing materiad el has finished, the

t hensel ves, a

bIEERAP Piard Poand Seplahsf B Bintayet S, e 5y $ithart portions

e r I e u
A oo ShBRI, PG SD1T aRF OIS B (ot shown) s

plaedhoanthepipeshapédipdreien 8bcodthel imyetion nozzle attachment
member 5, closing off the opening of the pipe-shaped portion 51.

[0083] After this, once the back-filling material U has hardened, turnbuckles

of the bearing members 212 provided in the frame lower portion 21 are
operated, thereby being pulled away from the bottom ends of the frame side
portions 22, which removes the support from the frame side portions 22; the
bearing members 212 are rotated and stored in the frame lower portion 21.
Next, the manipulation portion 293 of the extension arm 29 is manipulated,
rotating the extension bolt 292, which retracts the extension bolt 292 relative
to the tubular body 291; the frame side portions 22 rotate central to the
pivotal support portion of the links 2b and retract inwai'dly, and the side
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the pressure plate 6, an injection nozzle is coupled

Wth the joint portion 61 of the pressure plate 6,

and if back-filling material W8 s then supplied, the
back-filling material U is packed into the space

created between the outer surface of the lining pipe

L, which is supported by the support apparatus 1, 15

and the inner surface of the existing pipe K, while
[sappbriopoxtiornsh84 baaill aivalyi frgm thet exnexl suwHace of the hingng pipe L.

e ol R 1ot S bS] L. suppor
. d ' X
B or® SNRERLF o SRSl 589, 3R, e o o

39lindaf tpRirtibhi 281 andathd iipes Apbrt pofomd 363drdtPadthfrom the
pi pe-shaped portion 51 of the injection nozzle _
anner kunddace ofrbhé dinivg pipodi, agdotie lefteanpaightgframmet side portions

o RoRrdied 46 Pt Grame UpPREROTRTZa gie Lhe Rnls 3 GEop.of Next, the
EBﬁnQ&%%?&t%%%o@%%gwe%‘?e:goyﬂ% ey fo@&{g(x:‘ (#og'lv,m\lg);} 21, raising

portion are” opera erng pul

thelowbe shippdr@peetith 31, Witich eatBesSthicloder aippoportion 321 to

whi ch renoves the support fromthe frame side portions _
zize offi of the annesuiateeetthn intnepipet bt 2ud alsd eaupesdtherunning

the fr | ower portion 21. .Next., the. manipul ation
sttt 150 303 indiotha ek pigetace of S PEimERIRat ed

. b . I . )
LB Mer En B bt portifte 2T, Hiac! et oltife 841, and
ippef sapporti ghartioas 35ans the sft@ﬁﬁiﬁaﬁﬁéﬁatﬁb 1t @tidre f£8m the inner
pi votal support portion of the |links 2b and retract

shyfaca(of thadiningipe de a8l beemssr thepnmnivgswheeals pil are at rest,

f he i f f. the lini i pe L. .
FEE Spp Rt arkaratis 1 Ak B vGicin thecnt SorboByeihg dhe running
RHdel92128Fheh, 1Mghs _Liﬂa%réegti ﬁ?%h@%vivér sﬁgﬁ@g eﬁﬁs 321, side

that the piston portion 28 rops relativ

sypporte poptaord BE128Andndppdre support poptions 38N tdfovach support

351 retract fromthe 5 jnner surface of the |ining

pPparatush may, be |extendady to their suppertisg hwsitions emas to support
connected Lo the frane r. portion 23 via th

P, HERRE BleThy 1 i i52al Rffac it Binbes § Tapy be attached,

hAHAhE bakR! MAlibYnhtridl U bhakEd, ifWhe mehhdifecttibed above.

raising the | ower support portion 321, which causes

{0083l o WG Ss Uipand 1B illuetraB? yet anothaecembbdihenthief the support

i nner surface of the lining pipe L, and al so causes
ppRaratysilppcording to the present invention.

[0086] This support apparatus 1 also has an almost identical configuration
as the support apparatus 1 illustrated in FIGS. 10 to 12, and thus identical
elements shall be given identical reference numerals, and detailed
descriptions thereof shall be omitted. Only parts in which the configuration
differs shall be described.

[0087] The frame 2 of this support apparatus 1 is configured of a frame
lower portion 21; a cross-shaped support post 284, the lower end of which is
welded solid to the middle of the frame lower portion 21; a frame upper
portion 23 rotatably connected to the upper end of the support post 28A; left
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10 wheels 41 to rest upon the inner surface of the

lining pipe L. [0084] Here, the |ower support portions

321, side support portions 3449 and upper support

portions 351 of the support apparatus 1 retract from

the inner surface of the lining pipe L, and because

the running wheels 41 are at rest, the support

apparatus 1 can be noved to the next section using the
andniight ¥ambestls pbitiohhe2? comnddied mekdtablx tto dihe leffie and right
| ower support portiaons 321, side

t t
snis of hhe gEBROTtRAR FBA s frame SEmAstoNs 4h DY ' Eefi petween the

B AR sigh e T of ulf SRR bt o %BP%*%E@% i set intervals
IitRE ot INE Féfr @&b@&&ﬁ@ﬁﬁd%ﬁ@@én glgm tp@e PER8MBBA. The

and the back-filling material U pac manner
Omgee ldveer pdxdion 2P.Cfr{iﬂm&5ﬂpdil mtmﬁszaamﬂldﬂ@ﬁl ahd S'Ighttfeame side
et ano nent of the support ppar at us

RERRRS gafrs mee rsesaeﬁo foxtre e é}deS[qu ﬁ$tsoctagonal shape,

34 Q? @5 tco A & 4! ﬁnﬁéb@% ﬂ A m%}oésds%ﬂflkﬁgl ?15%%181‘ shape.

confi‘gura |on upplor pparat us 11

[0088] CHerd Othed sthgpordnsbd REA il eveld6dIsolid! @B Nirses BBApe, and is
be given identical reference numeral s, and detail ed 25
daﬁgum ofis thleulavf bediss | 2&% ean:htafdw}ﬁriihyhmra sfemrale sCrew;

whi ch, th i:on%ég at i on fers sha be d sc &I
FoisasionThe that e el & SEBYS ébgs ed into the
B deOUerRC bt o AlBlat WEHaP %{Sﬁ’e%fmﬁa@ﬁal%?mﬁﬂgﬁm 285

peovied €8 a¥dbf dadiPexte@rsivndble 264, viaewhichthd @Rhsion bolts 284
portion 21; a frame upper 30 portlon 23 rot at abl

comhecotatedo {The tippef the desﬁectuwe extgrion bpktet%}%are connected

| ef t d, r.i ht fra portions 22 .conpect
50 8 ta e, FGUAIE SISy he DAt Under gorting S apg the left and

> ﬁ%ﬁ@e nnectors 25 provi ded between t he
figﬂ; an rlgSRJenggzgg plural frame | ower portions 21
E00s®h oM@ xft desetiptioheshallsbe pivehheghtding dpedations of this support
di rections and between plural support posts 28A. The 5

appanatusder Kivst adining pipeadaas nppréy ipgalledrinz®n exisding pipe K,
360t SRGp iEns R e nAera S Tnbe EPaghRATISHARE Wiih are in
B 8GRty DRORGR ooy SRR i ie L and
Burpnsported to tihsectionewliere patkidgiof the backfillihgpeatezizd U is to
be commenced (see FIG. 15).

[0090] Next, lift/drop bolts 42 are rotated relative to the frame lower portion

21 in each support apparatus 1, raising the running wheels 41, which causes
the lower support portion 321 to drop, relatively speaking, and rest upon the
inner surface of the lining pipe L. If the running wheels 41 have completely
lifted off of the inner surface of the lining pipe L, each of the extension bolts
284 of the support post 28A are rotated via the manipulation portions 284,
thereby extending the extension bolts 284 relative to their respective tubular
bodies 283. For this reason, the frame upper portion 23 elevates, and the
upper support portions 351 push against the inner surface of the lining pipe L.
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I'Thing

configured of tubular bodies 283, each of which has a
femal e screw; 10 extension bolts 284 that have nmal e
screws that can be threaded igpo the fenale screws of
t he tubul ar bodi es 283; and mani pul ati on portions 285

provi ded as part of each extension bolt 284, via which
the extension bolts 284 can be rotated. The tips of
the respective extension bolts 284 are connected so
Inrthermeorepthe dft andatight frameositlbdrtiane 22ppetend an the mutward

3 and the left and 15 right franme sjde portions 22.
?ws@pnm@ theside supnosh poEtions 34l pyspagateydhe nger surface of
?Ree[i%ﬁ%p%e _ this support apparatus 1. First, a

e

_ is newy installed in an existing pipe
100913 tRthdhoGRr t A porP RrtioARPSE B side %uéiﬂ?ﬁt Sahieht 341, and
portions of which are in their retracted positions,
upper cupport pootiohe 351t aré ushing regainsti bhe pnper [surfavd of the
0.is transported to the section where packing of th .
ﬁa&% Pipe by dfaflesqrited eadierg injetion ﬁ%@ae(fgaaeflue the Lining
1l t i | [ . .
PiHe. 32 ot o riecei ot 0o chin G S B s imserted imto
shid PYettiok Mdle othle lihdid pije Lhe Fukthdritoreh pebssutd plates 6 are
whi ch causes the |ower support portion 321 to drop,
aothaotedetoy thep befk iamg, right! sidss suppant pdréiops 34Inend upper support

surface the linin ipe L. If the running wheels 41
RAFHON. 03] ey seqlant ey e ring 4he  IPOUGH { Ao attachment

R bior ARk e, af3Ejbctibn R B PARPRR WK FigidfgRlon 61 of

tles pressare lhte 6, haddickeMl@ipdnateridleUex bepplied bol ts
284 relative to their respective tubular odi es 283.

2 hOnce etheoppcking of dhe haskefilling materiad Ul baatfonished, the

SR 7R 5 SRR Y5000 R, 9B b Srins
; . b et gt s _

BAE sl the oihhBhpnd Bortld, BSLS hRBP this, B GR0(dR shown) is

plitedusth th@apipd-shdyed poetios UST asfetled injelefiohi Abzde pitbfchment

L. [0091] If the | ower support portions 321, side
nepplan 5, wdesing off the ppeaing obthepive -shaped morponthlons

r ushi ai nst _t i,nn surface of the.
rbsho bk abemikUdis pardenefl fhe prignRiondwlts 284 of
- L . k . . _
U SUPPOR poly [ 6, dsR) Rbhatfd Moibe. B)d ShallpARGH portions 265,
retracting the extension bolts 284 relative to their respective tubular bodies

283. For this reason, the frame upper portion 23 drops, and the upper
support portions 351 retract from the inner surface of the lining pipe L.
Furthermore, the left and right frame side portions 22 retract inward, and
the side support portions 341 retract from the inner surface of the lining pipe
L.

[0094] Next, the lift/drop bolts 42 are rotated relative to the frame lower
portion 21, pushing the running wheels 41 down so as to rest upon the lining
pipe L, whereby the lower support portions 321 lift, relatively speaking, and
retract from the inner surface of the lining pipe L.

[0095] In this state, as shown in FIG. 15, the lower support portions 321,
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the injection holes of the lining pipe L. Furthernore,
pressure plates 6 are anchored to the left and ri ght

si de support portions 341 and gmpper support 10 portion

351 over sealant 7, anchoring the injection nozzle
attachment nenber 5. After this, an injection nozzle

is coupled with a joint portion 61 of the pressure

plate 6, and back-filling material U is supplied.

[€00@ Bupenttepotionzad4l,nand fuppee supplort pbitiony 881 eetmict from the

R RpE R T B e e e S et area
' 51. t ' . .
S9RET R BEGEL AP ARR n SlhL 68 98: i i i

irireGhy GohéslE 4 AKaichivethe noRERBELISN, HO MviAer Qﬁ{»}r)]éﬂeportions
openi ng of the pipe-shaped portion 51. [0093] If e

-$ide | sunparttportiens B4hs ahdr uppexd supperte poetien® 851 of each
bolts 284 of @ the support post. 28A are rotated usjng
twpﬁﬁﬁ ﬁaei%tvsﬁ H&SF be, eacténded T QIESUPPOTHRE HogLtions so as to
| Ay 1 Lve - T '
PARBEEL o, B oL SO HER 1 OGN Kb 5 may be

ratddhed, 2addtlep backdllihEemupied] Uspadledd, iA0fHe fidind? ldescribed
retract fromthe inner surface of the lining pipe L

Blernore, the left and right frame side portions 22
retract inward, and the side support portions 341
retract fromthe inner surface of the lining pipe 25
. lift/drop bolts 42 are rotated
Fgﬁ%&?g@ﬁt t‘gﬁppgﬁe | ower portion 21, pushing the
10096In pAsvdestribdd thaiwn 69 &cobdingesé theoprédeat! idvention, when
pi pe L, whereby the |ower support portions 321 lift,
restOringefy eXpEiang pipe uamg adimngipipe,othet $upriorh@pparatus can be
sur f the lining pipe,L., 30 1QQA5] In this, state,
S0 T o' B squioh R Ty Rack BlRnk hterat i34 5 packed
. r ]
St RIERR the MAE spptlandTe BPREerMBRRY fisassembled,
whith gmpirpeed operatiohal effieie icherndstivresnsiteedonstruceion period.
at rest, the support apparatus 1 can be noved to the
next section using the running wheels 41. Then, in
the next section, the | ower support portions 5 321,
si de support portions 341, and upper support portions

351 of each support apparatus 1 may be extended to
their supporting positions so as to




10

15

20

25

30

support the lining pipe L, the injection nozzle
attachnment nenber 5 may be attached, and the
back-filling material U packedg in the manner

descri bed above. 10 Industrial Applicability [00961
As described thus far, according to the present

i nvention, when restoring an existing pipe using a
l'ining pipe, the support apparatus can be noved to
the next section in which bGEXIMS!Iing material is to
be packed 15 without requiring the support apparatus
to be assenbl ed and di sassenbl ed, mhich I Npr oves

r at |A)nal efficienc an hort en c.onst ructi gn ki
38F1 oa. R o gl o SPGB when packing
%Rcﬁﬂﬁxgarda'téhﬁﬂb&v?@eﬂ"‘ﬁﬁé‘ ﬁﬁ&kb gg@ ¢ kel bﬂsﬁﬂ% }F))ilpgeand the

mat eri al "between the I nner surface an existin

awdet herfabe ofithe lmingasipe ofhd haing pipeghaving bédrenewly installed
l'injng pipe having been newy installed wthin the

Sithig ﬂg? WB@ﬂgﬂ%@e éﬁhﬁ FUPPOEARRATEtUS COMPFHIZg: a

frane; 3ﬂ'gmae %Hﬁport menber and a novenent neans

provi dé the frame, wherein the support nenber

i ncl udeSaiRRe ehéd ARDS ﬁb@ém@aﬁnﬂans %;Qoﬁﬂ%&hﬁ tHB \efine,
bet ween a Supporting position in which the support

por t i orvhereke the rupporivnidmbend inpges supperti poreions that can be

%}‘Lierea}z%\ce of ghe lining pipe ,and a , retracted position
' i12Avedh betipRTb & qumm& pgpitioncin yehiel theosHppast portions

TRARE <ol 3682 Und Mo, fc TG gfhot o8, AR GRRRY pipe and
2BtkacfopRAkbA 1ﬁfwhfcﬁVt€He| St pbRidigfe RtrAGEE fPém the inner
the lining pipe when the support portions are in the

surfage o theptising pipe; [ 21 A support apparat us t hat

supports a I ining pi pe when ki back-fi]lling
mat er | A0ddbeBaremaRt MaS, ¥ *?lab%a%qhoaﬁ észrcg@ ﬁr?gng,. 196ts upon

?ﬂa itshcea a%?e ﬁi’”ﬁee[veﬁgxg; %‘f Elé%t phel g{)%f?#%%f va dini n t 1ge when the

I Nl ng avl n
euppéﬁrmarﬁbag arb mtﬁel PORAELeAPRAILSHIS CONPT i Si Ng:

[2] A support apparatus that supports a lining pipe when packing
back-filling material between the inner surface of an existing pipe and the
outer surface of the lining pipe, the lining pipe having been newly installed
within the existing pipe, the support apparatus comprising:

a frame; and

a support member and movement means provided in the frame,

wherein the support member includes support portions that can be
freely moved between a supporting position in which the support portions
make contact with and support the inner surface of the lining pipe and a
retracted position in which the support portions are retracted from the inner
surface of the lining pipe;

and the movement means can be lifted and dropped freely between a

traveling position in which the movement means rests upon the inner surface
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a frame; and a support nenber and novenent neans

provided in the frane, wherein the support nenber

i ncl udes support portions thatggcan be 25 freely noved

bet ween a supporting position in which the support

portions make contact with and support the inner

surface of the lining pipe and a retracted position

in which the support portions are retracted fromthe

iafridee lisimef pipe axid ahteti‘autédl popitipm immdhitlh ehsouev@anent means is
nmeans can be lifted an rop ed freely between a 30

tHekxActe Q'Oﬂbgﬁ e sy the Anyeg pieat neans rests

upon the inner surface 33 of the lining pipe and a
retracted position in which the novenent neans is

g} r actmk &upiiBrt BRph PR a6 BAE tOElaimel bt Bi NG DI pe.

[ 3] The support apparatus according to claim1 or 2, 5

wher ei rwhéreis the supppﬂrpommsare providedewithi 4 pressure plate that

pre | at e t n_be freely attached/det ached,
S%E"Pﬁ]o e‘?‘:tlt?‘%#f’ g"@’t Qlﬁi ﬁﬁéﬁlecﬁé’ﬁ‘d&zz e ﬁ?@éh%ﬁt member,

I Pl
ABLCHEE ihiY) S inULeisR, BoledoRRed . s il Ribel B Bchrod by the
qﬁ-ggg@bqﬂa@ccordl ng to claim?2, wherein the franme is
configured of a frame | ower port| on, a frame upper
portlon connected to the frane Iovver portion via a
por ost that is freely liftahle and droppabl e,
gﬁ#@%ﬂ?@fb@??%ﬂ@&?ﬂfé&%m r?e Ieft and

r| ght isre JPledeccli

freely rot a?gb*le an%l%n% onrre mu?&dd #ﬁ%r?gﬁbo& a frame
\upped poitieh YoRibeadablthe Frgmedbivas babdlfm v%hem@p@et post that is
a and the support portions are configured o | ur al

lfmr&y lﬁtqdﬂ@) ratnqodmppﬁiﬂe andfeamedcside portions ananbcmdr to the left

rtl oghﬁ%ﬁ%r t A Slﬁpg‘ort [ratg:s%gfsnﬂéoglgpgr%}efdrgt%table and
A PSS 1, P AL, e

artesibmgripagtiai m 2, wherein the frame is confl gured

of plural frame | ower portions
the support portions are configured of plural lower support portions

connected to the frame lower portion, plural upper support portions
connected to the frame upper portion, and plural side support portions

connected to the left and right frame side portions, respectively.

[5] The support apparatus according to claim 2,

wherein the frame is configured of plural frame lower portions
connected at intervals in the front and rear directions by frame connectors,
plural frame upper portions connected respectively to the frame lower
portions via support posts that are freely liftable and droppable, and plural
left and right frame side portions, each of which is connected to the left and
right ends of respective frame upper portions so as to be freely rotatable and
connected to respective support posts via freely extendable and retractable

extension arms; and
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connected at intervals in the front and rear
directions by frane connectors, 25 plural franme upper
portions connected respectivelgg to the frame | ower
portions via support posts that are freely liftable
and droppable, and plural left and right franme side
portions, each of which is connected to the left and
right ends of respective frame upper portions so as to

be fredhe sugpmirtipoetioms are configtesdl b phewnp dowey support portions
support posts via freely extendable and retractable

Fonagcteds askosar te pippak frame clowes, pprtigns: t phial ipper support

iaur I r ol ONs_comnegt
0B e 4sBhs 82 gt B0t HRRELE S EBIEHE: support
PHRPOIE coRRétb@Aersslthe 1R ArdCHgRSfrhlf fidePortiBRS"
portions, and plural side support portions connected
across the left and right franme side portions. 5 [61
&EE sugﬁgrt apparatus according to claim4 _or 5
r ei nEREURRAKE APRARHYSECHNG #2 claimed gpfer support

porti nggh%x%ﬂ? thb I]ﬁvggié gﬁ}’é@%ﬁ%ﬁmﬂgr e ﬂfjg@f %u{ag{ugeﬁ%r%f%ns, and

as to engt ng t6 a -eurva

tthe siddsREpdrt RrtisAs adé Eoraded 86 hedo e 6f|18n§ﬂf!;"&)ri'§§tfﬁhding to a

portions, 10 the frame upper portions, and the le
Fhavaturatinf thenkniigipipeo andoae, commespel to vieé framhédower portions,
face,.the curvature, so as.ta b reely attachable and )

$8E 218 JUPRer) PPRLORY, HABA! %%Sléi‘% Zih9r drapge side portions,

%%%&ﬂe%t ﬁa%tﬁ Zaé’&h $hE! QuRGRidd! Ied HIEPES Spd r}?%eﬁgakﬁézg?hable and

act are capabl'e of “supporting
detactapié. frame side portions are provided on the |eft
and right ends of the frame | ower portions. [81 The
support apparatus according to claim4 or 5, 20

rei got he | ower support portions,, upper support
BT orihe ShRpoE} BRPatiiss GPoTHiRE FOHETRACHDS m to 10 m
in | engifirein bearing members that make contact with and are capable of
supporting the left and right frame side portions are provided on the left and

right ends of the frame lower portions.

[8] The support apparatus according to claim 4 or 5,
wherein the lower support portions, upper support portions, and side

support portions are 0.5 m to 10 m in length.



