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1 DESCRI PTI ON SUPPORT APPARATUS 5 Technical Field
[ 0001] The present invention relates to a support
apparatus used when newy instplling a lining 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 f PESERIPTIQN:XI sting pi pes
has been proposed in which, when repairing existing
pi pes that have deteriorated, a lining pipe is newy

installed within the -S4 i ack-filling
material is packed 15@%@3@%&3@‘3&%& t he i nner
surface of the existing pipe and the outer surface of

the lining pipe (see, for exanple, Patent Docunent 1).

[ Deckzhical tfiekdich a |ining construction techni que, when
bﬁﬁ)k'ﬁ,i lling material s packed in the space between
t K001 nEhe spresgae inventien eselatesnty jpi pupport apearadus exsed when

S ce of;t he L.ining. pi .there.,are sjtuations where
tﬁée&’ﬁf Wfsﬁf@uﬁ’lgpaeL?W%ﬂﬁ%rﬁ@h&%“&éf%}%ﬂp@n due to the
pressure of the packed back-filling material, or
buoyancy caused by a liquid back-filling materi al
cRadegrotind Atti ni ng pipe to lift. Support apparatuses

a[rHe uied to prevent the lining pipe from experiencing
t19082k g1 megessaryata aepair pxistingg pifes0ostichSashpipes for clean

ﬁ%%%ﬁasﬁ%?%ﬁé%@fﬁﬁ%ﬁaﬁ& gﬁ'@%eg:‘?éa o ’rﬁ"g?}gg épf%ges deteriorate.
MR U 1 g g o s
suppbicheavion rémiringppostingpijer tHatdav déteRiorard, afllhing pipe
exanpl.e, Patent Docunments 2 and 3). [Patent Docunent

1% neplypnstadled within the exnetingwire, 2ndjbacknBlingranaserial is packed
5 3SR e 2 o SHPRRS o BRAERS: BB the uter
surface of the lining pipe (see, for example, Patent Document 1).

[0003] With such a lining construction technique, when back-filling material
1s 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 gestored in 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
canpl.ete, it is_necessary to break down the support
srlapure phthe Inventisme and support 10 menber,
t the t g he, next section, and then
r{%%@@]%%lttg bt%églé’@raﬂygheiﬁﬁﬁpﬁ% fromthe franme and
tI0C05LpRden FEdtbRing! Ant &EsARE! pRRC tth8piptiC Rivided
conpl i cat es oper at |gons, _rgdugers)ﬁ)obetpgt?lg\r%g*s divided into several
gectionenwyiclante restyrodiin de@encartdiat Us! whnPid Rtoration of a
[%OP% Havi ng been conceived in |ight of this problem
ITCTER 4R copiRlete. sestoration of phe vent seetiamis emmenced. However,
RhaVk s tus that, can, be noved 1o the
next g@%‘?ﬁoﬁ%&ﬁ“ﬁ%?@%%e LT AT GBFPQieFlhgm that they
reqRiresistembly, dHd'hud When theli 609 B 88tion i L
assenbl y/ di sassenmbly. Means to %@F@g&?%@%ﬁ%gg B3 comgplete, it is

[eoesRTA tothneakt dowstthe aipridre appaseiis inty G BYnd Srd support
supports a lining pipe when

rt .appara t hat
%@%Eﬁﬁ tﬁgﬁ‘f@(’f‘% I%ﬁ"?ﬁ‘i’gtorﬁ‘@éﬁ’élsegé@m then reassemble the support
avbhAGS {.SLi e and the opter surface of, )
oRD ;’Lniﬁ‘%ﬁﬁéfﬁ%ﬁs%ﬁﬂﬁegsumt e Py, i gk peption, which
complichted vpéhitivorisheredybsd | ) 'é,}bg,po
appar at us ?:)%npri Si ng:e a frad;[r%;rﬂén abg%po f én%dnblglrlgthens the

eonptauchHApeRied.25 means provided in the frane, wherein
portions that can

gﬂﬁ, UpPorL t nber i ncl udes, support 1S |

06} Bl ing, Dt senspiued an Jighiobt: thie Doklent, ah ib anwbhiett. of the

e : ' tact w.th and support

bitent ihROitorP 2 PrOpRie B STppRMY Abhaist 1BAE cRERO maved to the

perdi seabion of ahpipb, WhenStixieFih | ragct .

fromthe i_nn:{plgurfacg_of thegf@{nibﬁrﬁfg%@%iggféﬁ)ea{ﬁ%&ﬁgﬁélﬁﬂng pipe,
HE Eeqwiemgasssmblpidisassemblichor ed to the frane,

rests upon and is capable of traveling on the 3 inner
surface of the lining pipe when the support portions

Meansito SelvieefHcaPt6Blenp®si t i 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
movenent means rest upon the inper 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 di sassenbled and reassenbled in each

samargvridceraf thedining pires vbienetthe Sidpipeht {drNsretiRGhe ret
oper.ational tinme and reduces costs. 10 [0010] Anot her racted

PUdePeristic of the present invention is a support

t S orts a.linin i pe en packin
2RRDBH Nocorh il HREBEAed sk, R e R hpack) i e in
ettiestdtRgetBH ASostich [ IR Bivemett LdGhs ‘}&ft; []lﬁﬂlglttilielng]dler surface of

pipe, the |ining pipe having been neé
vﬁlleﬂhlmlfl!g'rmpemd aregeayabde of Hevell PR thusAMRAGE POt apparatus can
ctgenﬁ{gl sing.. a frame; and a support nenber an m)veggnt

1 é{ﬁ@t%ﬂé%iﬂ%ﬁs‘?cﬁlﬂphe frame, wherein the support

{ hel t t t.hat be f |
TOURY uhT GtREE: TP RRPbortGRRAR Ry Aoprghmend tade dkassembled
RDAssHAbldCRSe dBKS cHBA W re Wbk & gfoﬁ%?e?dagwélgﬁ shortens the

inner surface of the [ining pipe an
‘pberatiemalitimetinchradueesuggter t portions are retracted

f the inhner. surface of the linin i pe; and the

&@@]\e %mﬁ'g% ghanaceristiof ﬁhetm@s%\mﬁjigwgngpads faregiport apparatus
r.ay-el | .position i.n i C e novenent

Bt Rtk "L MBI B W BaeRa ek #iba Matagapbtween the

anterosurfedd e id { | | .

i s rnz:? ract ed ?f%ﬁgtiﬁéé Pﬁ%eéﬁﬂ Eﬁé ? EE%JW%#}%) eggfl i ﬂglarpgsplpe’ the

bnjrg pisohayingdeemdnenglyt instthlled waslER! thenwasting '})iﬁ, the support
e

retracting the support _portions 25 and causing
ﬁB%’E’?&HF PESIE” [ & tframen and 4 suppostumienbenfandenovement

brcp P STELE 8 BN R
appar gbtrgs (?g e ng)%%negﬁ’}??rgw tfl SHEPOFh udes support
pariitns (hA01ah WSfraelyanubéd bbResiRRA d0C S hi
not need to be di sag?grrbl ed anegyr ea?ggﬁéhgﬁﬁé}a}@hwmm the
BHRRArbrpoxtiene mekk ¢oantpelr dthrehd whppdrtsttey iens &hifface of the
n%per. at i On(f:ﬂ tine ancfl reduces costs. 4 [00131 In
€ opPaSe ™ i dRtiasted (Resitien jor Whiek t thensupanrtoortions are
HRERACCEE Sroth 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 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 move 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 fornmed iy 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

t (09131 hi the prewntanvestienciier aghgurt Pbﬂ}ibﬂs B4 barovided with a
support portigon with the pressure ate. For this

r REggsHre pldedthagmans be freslyiattpched/despched, emdhan dhjection nozzle
a nent menper .with the support .porti t hrough, .. . .
PO RECRRL afSBet, hertad 15iccA Wkl dole Tupnechitiesining pipe.
i PRSI i ti | effich: : 0

P AR2ubkRoldd, IR BRGR BE! EALDENSAN, yHbAOUZ support
vporeEnswaie inptley enipportiagkposition§ ahlesiasdet f tHd lifng pipe, an
materjal, in the injection nozzle attachnent nenber.

TRV negale atachment fmpmbey provedadalinwibel imjoction dwle of the
t he ough he inj ect,ipn nozzle attachnment nmenber ]
DR AU THe DEcRPMER PR PR SEe, the | bR hrR@ioR with the

i a t L.l ti j 8§ K
RSSO ELA N % LONEE, NG, ! RASERIRY i fn no
prtéscmhentwembanwithhthe siepdrt peetibs theaigly o éxampe, welding,

frame |ower portion, a frame upper portion connected
et HmecessaEy| which makesdhpossabledodumrove opeatiariadefficiency.

f i {t.abl dd | e, d. i d I,
SOSEA L RS FSPBREE S SR AP LR v
URRRIoROLF I 1P BAcKRFlLiAg PRatdtigE! th rtﬁ%: ?%x@%}:ﬁ)éﬁ‘?@r%l&) Ia(t:'étachment

connected to the suppoft post via a

anembeet r'Ebratgletlsis; thes back-filling ansterd wilbaor flow back through
grtions,are copfi %ured of plural | ower support )

E Pt igption e dittashopent membey\avienparham theppacking of the

. . 1 i f
URBE AR RGN ROl LERRICSR L Be 1kl i, HhBShgyed from
the thjectieh hodsld dttatimékeRRniiade porti ons,

respectively, the frame upper portion is lifted and
Q)ﬁﬂe&nrtéieaprasent anvémtiofr erhenl tve frame tis vonfigaréd of a frame

u‘?ort ost,. and the left and right frame_ side ) .
E‘HP T poiiat, ArframeupRen Prrtiongannggissl toskhe frame lomter pogtion via

809 REEEIBL R DA b, Ao p e porions
Eeinggagémo shoriest hhdifightPbR@s of 1Be I fBAtheaishdr Phtidd 85%s to be
freely 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 éonnected 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 frage 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
apfRiord hak® RVt WARh or $bEraBPfold I il RS tPe gjining pipe
portions into their supporting positions or retracte
posiddcordarice withaihle #ftbhgt ofdrbpping [0 fldmbhEpper portion.
p{rgsent invention, when the frame is configured of

plraeraiors, phifepossille tpaedues do thamzeatedt extanttpmssible the amount

the. front an ea i rect.i 10 by franme connectors, .
o eeniett ifCleth anfl HEEE e S Hosdpue £ D6y ofioand right
t r ' Lo t - {
A e L SO -
rlefihand righe feathe gide tpodtisns eaohthelr Wibsdrtitg p6@tioRSs b Fetracted

to the left and right ends of respective frane upper

peRsItiong i g shert awopat pf Hanes rot at abl e and connect ed
15 extengabl e

t ctive su r.t _posts vi.a freel

RGUBE LI, ehé chFBRY dnraion Fbien,phe fame, i sppligured of plural
Fﬁﬁﬁieolﬂﬁvérﬁortib?l@fdoglﬂﬁ%doefﬂhﬂit%@lsliﬂv‘ﬁfe ﬁ'UHP Al rear directions
portions connected across the plural frane ower

der fizone cophactaks, uploeal Stappe ipped riortioas cenneeteddrespectively to

a rogqsé[thefrarre upper portions, and plural side
sf%'ﬁp me) Jlopies nBOK e Vi BURPOBE Poske thatt arendrealy gliftable and

f i de rtio t he,frame.upper .portians are c

B PRaPle SR BT o' 150 0 oHBRE 8 kBt of which i

RehhibtRd t¢ thel ReFHt SRR i i

right frame si %gt ﬂﬁt [ or$s conﬁﬁe%%ggc%lg@tf#]agﬁ% F’%%gr 6’86%?“3 S0 as

gorke dreely irbtatable dndpcorinectat 00 despectiviesappdm. pdsts via freely
when supporting or retracting fromthe

this son,

@P‘B%%‘{ng%t’i‘% Jetrsstalie reydensigpearmpniang phe Supppet portions are
Lght fra Lde portions nmake

BBt L b ATRORASS, BRULLCROP RS the plural frame

ldwet iportiBnd) Eﬁn‘am W' Sapiscit Vhdrtion3ecdr dctdP a@foss the frame

dropping of the frane upper portions. Therefore, it

UPpPed Porvdes, tamd phivrabsidesupipert portitrssdonmetidt across the left and

0 %ig_l e, t{ﬁg anmount o% %verrent of the plural_ |eft
%ﬁ-fé’r ghte FidgnRotians, theAramesupRer Rartiqrs aphdifledgand dropped
j [ mn byl at i on. . of .the
SE1Ee! 7 8450 ot DR DU PR4 B0pBt Bt apd ghe 1o® and
Fighiteframndside pbitioiss botirectdd tdehe ﬁ%liﬁ@%?bbf‘ PoPesnd liftsnd drop
or retracted positions in a short amount of "timne.

in accordance therewith. For this reason, when supporting 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.
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6 [0017] In the present invention, it is preferable

for the | ower support portions, the upper support

portions, and the side support gortions 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

f B0 7Ghen the vabshit, ifferdson,0iPgs fpReéibM tRshal! Qo8 support
detachabl e. Through this, it is possible to select

sheyidoms, pdret iuppsr ofupperyt portivmsy eapbibe ngde osupprt portions are
CHrve ortions and qQuter curved portions of the o .

| %F}fgi ﬁ? pg to zﬁoo Hﬁ@b‘ﬂt cqrgesRonding b arcuiyatyLeHa the lining pipe,

t f ] [ rve ortions and outer .
B IR Soh AR bl AAETe ENFACRRBEL! 2R (eGSR portions
thed| ik NeftPRE QAR Hmé NSdEapEridiRY, erdsPBetivdly"Ghat face the
pi pe has curvatures. For exanple, when the |ining
ptyvaturey e anta be fredly astacliaje adidr dethchalslewh&hrough this, it is
Vi e fromthe top, |eft, or righ%ﬁzi de support )

pRessiRIR stooFelect, pRary goptiens of dengthsecorrssnoading fe dnaer curved
t t e d_rieaht Lde portion
JRortRRE Bhq ek Clry B8 b il bE T8 BhifR B, 1R connect these

GRipRirtipRrtisfs Us tHe Fiandd Rdiflg thRCinner SBYE® portions and outer
relatively speaking, so as to correspond to the inner

cnved potichenwhSthrinbakesyit pessiblortorsugporsithe limngpipe even in
rtions .of relatively. |longer size y be copnect ed L.
A e T b BT i S: MR oot S5 e Tining
[ Ltieat . tj. re the
AP RO BR 5L Rt 8 AL BB RER 8 A B, 1o o
rregled bidel yumnAaefiortions ®f 2D ralitive e ShoReP R iyt BE connected to

outer curved portion. The inner curved portion and
omecef thgrlednsbright framie side pdrbiong opppsite theintee curved portion,

HBRR B cushabir ARG thaTBHEEBIBY s ARallestalatively speaking,
It i ] i t - .
T

isugpbriepoleticfs dhe relatively duBgerPsité in9aw betddankefed ®the other of

25 rj %]ht frame side portions can be supported by the )

tharkell andr rightt framey iside portiors opngsite iber euteEocunvieds portion,
ion, fra ortion

rgason, the frame l,ower,.pori. ] upper Ly s
SR abe e RS O BbSiimipp O eneh Tslafirrspeaking, so
a8 13 dohPERoRANY thd BieR Luirke®PR51iBHE TRe FRbAH Puf\refdr fiRion and
structure wth high rigidity agal nst externa
pabsseuryed [portiantof theé diningpépe bimagbe supperteddsthis manner.
rfi.ons are
T(?OIBJ Tn t?le present 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 inproves7the rigidity and nakes

it possible to stand up to a great external force.

[00191 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

| shethh fremet Baaletsh%ﬁiéﬁp%i'éaiﬂ’jp P ovEs Ciki Q?gﬁﬂﬁ}?egnﬁy makes it
human power. In other words, Iin an environne

vﬁmsstblmo stariduprtesenieat axtmwal fozeelrce that utilized

3110 ICIt is dangerous due to the possibility of

9&9 cIerese dinvien$ioBa it o1s Wéegag@bﬂe emrthaglawen support
q ,

t oﬁfa%“%fi&gpe?ﬁéﬁéﬁ% tistipph oty s o att pBedgRs B be 0.5 m to 10

NRVE [gthO0ss YRRO ke BUPREAL MSpHabuPal q}eeﬁf@vﬁﬁqagf’ﬁgﬁgan power.

on the average tractive torce of a single work
tImeothemvesrdsf imanlkarviroranent misrhidh wat@oisprEsent,ca power source

_ g ai n a su port apparatus of a wei ght capabl e of

tigit s doneproas dwe by the nqs&bshbp@f plectric shock,

| engﬂ?ﬁyﬁa@% sl Yof b MR b APB PR F guired to
[H08{lvef !y Hhuhsn owedNt HdreWI t@&ti%@‘qefuer@éﬁe 84rPto move the

support apparatus  according to the present |nvention.
FBuppogt appm:ad:us;sansbeodetermined bagedf on blee au@@ettractive force of a

SR 45 o i v e B e o i
B-B
SRR Wl AR ey e

6z gk thd %ﬁllpgoﬁﬂ B.Eﬁhi'aﬂ?@ris' phovided Rwih' &yt §fbrtions up to a
p03| tion. is a cross-sectional view

lengidt oftiomg W0he. r el ati onshi p between a support
portion, an injection nozzle attachnent nenber, a
sealant, and a pressure plate. FIG 6 is a front view

BUP DeBLHRiGh 5F Bhiviifiglhl cn  he suppor

[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 front guiewillustrating 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 egidon 1@ QAZEht ﬁE%ﬂ%@?ﬁ&mﬁeﬂﬁ%uﬂp%r@Hﬁngagﬁgto? FG. lina

l'ining pipe through a pressure plate

f starhé 1w ivevich lal liningapipegs auppattediby abuppotigedetionl ini agupporting
naterlal has been packed while being supported by the
SEPPEPR- apparatus of FIG 1. 10 FIG 10 is a front

view il atln not r_enbodi t. of . uppor t . .
appar at EEE B ARl s e E Lol Fiefe Ty SHRERG h state in which
Wath inctibA RgzR) ét@achlﬁ@ﬁhllfénhﬁérrll a%h@fe'daéo a ﬁﬂ%@glpe through a
existing pipe. FIG 11 is a cross-sectional view
tpe=ssupppldte.apparat us of FIG 10 viewed along the CC

l'ine. ]ﬁ‘EIG 12 is a front viewillustrating a_state
in whi chlEhe daippdrent apewr Blugdraging|ac state Haswhdeth back-filling

B AT —

Skici] 1.anot her enbodi nent of a support apparatus
according to the present invention. 20 FIG 14 is a
front VIFHEw 10 lis stfroni mpvailludrating anbtlodr dabadimént ofja support

mat eri al has bge acked whil e being supported by the
SARRE “%p?ﬁ"&?ﬁielﬂg bt the| preseat mvention Rlpng wrighi a\haine pipe.

ek PR bRE i AR AT P Roe hiPER 25 e 16 i a

front VFRW i1 hidiatdraéd-acttRnal @i@v P theisaPpbACHy dﬂa'tﬁsE‘Gf FIG. 10
mat eri al has been packed whil e bei ng supporte

supwed talampthe o€ lofe. FI G 15.
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 1n 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 [00211 1 support
apparatus 9 2 franme 21 franme |ower portion 22 frane
side portion 23 frame upper pgftion 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 85 fifgfvel sting pipe L lining pipe U back-filling
material Best Mdde for Carrying Qut the Invention 20
[0022] B@r drambtlewer poitdeh nents of the present
inventigg g?all QE described wth reference to the

dr awi ngs4 PF3B8e s194 RPXigh 4 il lustrate an enbodi nent

of a supgor I ._according to the present
inventig% ff%@%@%‘%ﬁ%ﬁ%ﬁort apparatus 1 includes a
frame 2925a feaBBebhns&@peper 3 provided on the frame 2,
and a novenent neans 4. 25 [0024] The franme 2 is
confi guE8®R8A feupportautback frame bodi es 24, each of
whi ch igél udes a frane |lower portion 21, left and
ri ght fFAnEXEERREOBBFM ons 22, the bottom ends of
whi ch age

respecti ve#@,bggtfdmgﬁleﬂe rf’:l?ret Ihgwleref tpo???oﬁll gilﬂ Zlngez’n
frame uppekoRR&dtiditbals

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 between;the frane | 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

c = [ g i
FPORIEEal (R tra i ARROD BB 20 o et Rid BedkThame bodies

el deBagh! frémedhddye24 4t tforndd ihgivt abmdst ofapeheidal ahape so as to
| ower portion 21 and the |eft and right ends of the

f eerformpisea lpinginipe 23 whighphas p\apss-sestional horseshge shape (see

ORI A T D e SO 2 b b P umprts 201 are
f %mre&jé(gﬁf It)(? Qlt?% gél? ‘ﬁ@llddﬁgh\? Bhﬂg of €hé FEimé NEWEr bB¥Esn 21 and the

portion ront FTrame body 24, and another

yhfi Bgdhaght2éndsLOf tlee frahtedpper pdrtian RBerdspackevélgyef each frame
portion 21 of the rear frame body 24. A connection

hbody 2#nand wack Bxtendsindbe if¥£g1t|cﬂl‘¥d reat deedtipngrted, is

f t the tip.of h L.ng.bar .26, A dj .
R & et basrad sxGEaing AP (3R afircubhas oA dotid to the
aBAhE[owdE P Iilt2f]€f ik 6t ﬁ‘&%ib&fy 2At #nd BRother yavging bar 26

connectl on oles o yaw ng bars 26 and 26 inth

sigpweldedapglid a6 the $rdmaridwer tportibe 2050f tlnreanframembody 24. A
At this tinme, the yawi ng bars 26 and 26 are capabI? of
r emnachigndzoles ato mhich @ sasmecting Rinicandpe imperted, is formed at the

(B R B 2 oo redrdinihe WP SR pBbHfachsbl'1 can be

. i into th ti
CHBROIE 40, RGBSR it b comcin

t holes @ifthe lyasving haos @6 ardl 26 indhaesopport dauparat@desf band 1 to the

20 support nenbers_3 g_descri bed l.ater) can be %ssed,
afrent g gearn, tAk thiydie, the yRFipghrsa2f angd 26;ape capable of

of ,the fra ROr L. 23 I .
ohebly AR LER e RGHGET o, A0t MiphEATEe H8Y"mconing het o
NSporl APpRratikcl i aheC 284¥e CanO heP@btated lrdlativeeto a support
t hreaded are anchored opposed to one another on the

t apparadubd dtinddedrorthe asitoeogiformte surGitmiresin the lining pipe L.

t hr ough- hol es,. t hrough, 25 _whi ch copnect.i.on bolts 3
f 026 pMﬁal’lWMﬁaeﬂl}OSgE‘ leg, éb@é‘é _which gongechign #éqjlts 31 for

in I r i g i .

b5 R Tho BB o Hhp S BUERER 1O ed P il
e sherightearid RiTE sidewif thefdme wpber 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
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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 H?rtion 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. [00271 The support nenber
3 is configured of. plural connection bolts 31
t BppaskRtkol dHelahdifief BARRE thY %]nﬂ%o%t&z oPiRY tﬂﬁﬁlg’hf!}chEE

frame ower portion 21 and |ower frame support 211 of
el002 T r Tie hrqehorememben\Beis sonfiuredpsft t phura® cdBnection bolts 31
connected rotatably to these connection bolts 31, )

t thipadedants thevesrpctivemuts 2T peowided dnithetframe lower portion 21

S HBAIE} B PsF b1 PR SRk Bt S0 550 bBont portion
PRLtéRiecha PhtaltiBly & tth@t&% coflgggﬁoxpfboﬁﬁcgﬁf EARiBRSES having

24: a connection bolt 31 rea i nto each trunni on

3fmalefdcremd andghit are euppped pivstally@0as3s pomwneaibds central to
rqtatably to these 10 connection bolts 31; plural
cHinberizentalories dithenrespeetive drame rwade popideny 28 omithe left and

27 ided.i f . t] 3 d .
PaRE L A0 b Baf AT RBSLLBO Bblsof ke MR it irumnion
SYPPYLE AR i %ﬁi&%ﬂﬁﬁ@%@%&ﬁaﬂé i Béonﬁ@ctéﬂeﬁ%%tably to these
connection bolts 31. The | ower support portion ,

| @mneatidnrbats 315 pheral wppaeetigoboiten®]l Skreaded imppehe respective

support portion 35 are forned in a shape_ 15
c’b\l&e%'%)l?ﬁ‘a‘ﬁﬁ@g B the drame pwppsr nowtion Z%eand yppar &ragne support 231

bt PRLR by R e b BPeE syl iERbras ke otatably
Fo BHeseCQMRELBA Baltd BE. meﬁwexcesdp%&h Pbrtibe QZ?flgfrl]:dand right

and right side support portions 34 by hinges 3a,

aide pupport portonp B, aad sppeassuppope portidraBalkire feanéd ah a shape
to the hg[i zont al gxi s qf the hinges 3a. The left and o
(GOgFRSPOBAIG B the sBape 9f the anper sprigee of the aepripinsglled lining

ggp?sh.t or{f re?ﬁ%&‘&?%%{hc &f ttfngll?ft?%r}c{] %ighh geﬁ}i%iégé}it %lhe ﬁéiﬂ?& support

hei r portrons connec

JPortiod038 lardCeerintichéed Yo HRUSbSBcENE ©PENSICHOL Te®UAP right side

31 to rotate relative to the ‘respective nuts 27 can
sxppett pettions 3dhby |hunges SapEord apo mivatallg2suphortéd/so as to be

By 5 b1 %5nB 55 TRt HE° 1S e an i
gl AT 5Bt BORAROR ol ML AR et e

thotivon®akaxis of 8heir 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, causing
the connection boits 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



10

15

20

25

30

extend/retract the side support portions 34 relative

to the frame side portions 22. Here, because the

upper support portion 35 and lfét 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

SprURMSHIRNSS Bh BAEdrdafc® Wit ehdl @J@@hsﬁi&'ﬁé@féctm‘i’l%ftﬂh%%ﬁ%r support
and also rotate central to the horizontal axis of

t heitionpdF,t anah alsbhatateoammnmittotthetlim‘lml]mmms of theirtportions that
31, thus conform ng sha [0029] It should be

ronaect bt %ﬁmﬁw@@nmt %fﬂbgﬁtcpamnuag#wban% ng to

ARa0R fr BOF ¥ 3Bfed i oniiflls R b ARG Rt BORRine to the
PaiddiAR WReelk WBAYhichr AReti® h?ove'lﬁurﬁcﬁl'eﬁﬁs Qpﬁdﬁsﬂﬁﬁeé ‘lﬁter) are
and 35a for attaching an injection nozzle attachment

niprined 16 thddewei bappdrtpen}ioard2.f ormed in the left and

rd ght, si.de_support portions 34 and the upper support
Jggﬁblmf‘" %heﬁ@oﬁ%e1&l?°¥18ﬁapée§@€§m@4@4l§‘n§n@5356p oy saigaching an

Fla? ctiph ROAAEAEAS s InBEBRE B AR B BatehIRRAIRE] in the let

aHH ikt sﬁ@@%i!d) JHEpaRIIIES BB dpper é&ﬁﬂﬂrﬂ@)oﬂl@ﬁ'% as are

41 pivotally s pported so as to be rotatable on
kfemaletsyrwsnﬂﬁedndn%hdséeefRIGartB fargimbclorise of préssure plate 6

f body 24. 15
- [(rég%?i‘}qufﬂgﬁé@por Hﬂ %gnfpi@ wéé‘m”%fn Plgfbﬂlﬁﬁ@ Sdpand poa.

I b@$§fé§§%4@eﬁﬁsns%%0%r§rﬁh§%ﬁ%zz@Xw A, Bfforted s
nndotie fothSatile OndRdketd ProdidiESss the 16Tt a%a ggghtt éhdsh@f the frame

af orenment i oned injection openings 34a an formed
iloweh pottaén 2&r®deaclgﬁtameibddy§4pport portions 34 and

Jﬂé%ﬂfo q@‘:l ?egﬁ%v\hgq%‘:ﬁltsé Oﬁ%gé]e% {gﬁs ,i;g;% packed in the
Shnfl Meghe gggpgkﬁ%ui#;g%;g{ %?‘@3‘? 48ijnR PpBCLc 4 iection nozale

tahﬁdkmﬁemﬁ meabat 553isi arvhevédledi®nat paessdrer Phte 6, to the
surface side of the flange 52, and a check valve 54 is

pderenarntioned: injectitm openmasd34manioipesfornrd iththedeft and right
Bt e SRty -
5833] 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

ri ght side support portions 34 and the injection

openi ng 35a of the upper suppo;% portion 35. As shal

be described | ater, the pressu pl ate 6 sandw ches

the flange 52 of the injection nozzle attachnent

menber 5 between itself and the lining pipe 30 L, and

can be tightened down into the left and right side

S [ : upport portion
SERRERE ubRel PR bt fondl U SRR RS IR

plQ834$ hApedngteithiat pasipe shapdd jeiap polonB1c eaplble of vbipling with
a back-filling material U injection nozzle (hot ] _
shdwek filling, meatemad Uninjpetiommeseler fngll abews), & povddad in the
Her ei nafter,, joperations of the support apparatus 1
d%ﬁ??ﬂﬁ?gﬁwPﬁ'this manner shall be described. [00361

. o 0 o ' indi . _
PIOR0] oPlcké Rl POSEabiond dTafle MippbR B AMLE 1 MM in this
ahandtieashnil Beadubcfibeds to one another, is newy

i staile_din an_existing pipe K. _After this, the _
5@966 t Faph# Being piped. igmedbyhor erample,evinging bsnddfprms into

t he ne -installed |inin [ t hr.ough shaf t .
(herEREtm oS e herth Bl adingei it Rfniiropne another, s
: el e e )
DR, RIS LIAPKIT el 18 b apparscus 1
shropght ipar theoirefidr of4he aravlganstalleddisimgnsipe L through a shaft
par at us are in a retracted Eositi on, distanced

1
fingtn shpvphrand sis ftaaesisrtedieto ithengegtigne whemndpadking of the
t r AN N eel s .4 re resting, uppn,t.ne.linin i pe
D AR PalBERLD € b Hercomiipppdl. A eri i, s shdwl o FIG. 6,
tthaNSBHsd: e3li RkLRI3HI | t .
i nterfer irﬁgp(?jﬁ%?%wg?’h?ht 6‘&%1%7:%9@%]&.9 ?’8%’ glgt ?l()) arbagfl?sl are m a
JIetmacted positie, didtahced ftom tthe ihnereutfave bf the liniog pipe L, and

2#& causi ng Lhe | ower support portjon, 32 to drop down
48 Wumngowhaels 45 @are Hestingenpony tha dinipg wipe Ly nlhgrefore, the

' [ r tihe,connect i,on, bol 1l.are . .
BBk, abBaEIT fan IS (EAMIGELIOMAR He HnifE pipe L without
ehesriirene ERe@iwivlel Y speaki ng, causing the running

wheels 41 to |lift off of the inner surface of the
003 Hg Neéxte donnsition drdlis 3doare aviatad relatve toatle frame lower

rotated relative to the frame upper partion 23,
QTP 2 ,h%a‘ﬁﬁaasrt@ukwm SHBPELL oPOTSION; §2e1:0e35m dowgn and push

%%ﬁ{hst 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 L. 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 supportjiportion 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

r staped poations\3t i thé @uter diveotisn 30A83hiy eivhélethe loft and right
the frame side portions 22, extending the left and ]
r $igat suppiat mprtignp pbt rotade temtealatp the thngeniBer between the side

di ti . At thi ti , the left i ght ' .
st “Bortidngn G454 offs, SDBeh: SURPOFD HOsEioR; Ajedhereby pushing
b ' : ' 34 and th

Ss%m%mﬁ@ﬁn?ér 5&%@@2%& %19;%%?&?}%16_ an e upper

upport portion ereby p agai nst the inner

sinoi3at eIfothet loerek isnppartopaeion 32, {HR038: suppbRepdreites 34, and the
support portion 32, the side support portions 34, and

t WBPeIyBRRPORISion ek crachspushedeagainstshe dnaguiswsface of the

il 05 Bk B ChES e S0 o 51 o

]Eﬂﬁa &t Eﬂziflé’ 28 £hdl AR RHer BERE g)ags,ceﬁ’% B?@%d A the lining
orned in the [ining pipe L, correspondi’ng to the

| mipedt, @rrespondigs tcdlke imjettien lopbhirpad34d phtheilefe abd right side

support portions 34 and the injection opening 35a in
tHPROspatortigppo?4 ansbthe omj@nionTepeningh85pi pe-thhappper support
portion /l ofythe itnjection nozzle . attachpent neober
rbiofn 3B odPhoR; o SRR D PAEIOB Ala OB the,ujection nozzle
UShIRBRBpenods e 48 A 54 98,058 B0 2,60y i pive
dncthrppeh thep poettiordpeningd 34nhahé Foeafwhe pfatasl Gight side

are 15 applied over sealant 7 on the left and right
SUPPOsH BRIansyét and MPPeY syRROYtROTtgppE), vehilmbressure plates 6 are

Hhiagn. 35, ndw, chi e flan 52 of the injecti
AR ok seBiH SRRl RCand SR 1 BhobP TRt R and the
ligte?SsuipRt portiht 95, shhawickiakithePngnse @?Sﬁfeﬂlet {HjQétQ{}l nozzle
the attachnment hol es 6a of the pressure plates 6, an
atbachngén ttmednlsbovinbetweent thenisrledcand thevdinddp pipedL35After this,

f . the left and 20 right side support portions 34 and
3}9&‘:8% gE¢ Pagpribthroygh; theattachmagt bples 64 ef the Prepsume plates 6,

i ' t nt er_5 f di sl i

P SRaPEE BgBb B THR P S 98 ALY e e ana
Fight] SRRSupport NFortidh8Cs4 Ahd eEE it AxtBRP tpoFBidRes5 Sthereby
has been anchored, an

preventing the injection 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.



10

15

20

25

30

i njection nozzle (not shown) is coupled with the joint
portion 61 of the 25 pressure plate 6, and if
back-filling material Uis theﬂ supplied, the
back-filling material U is pac %d 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).

I s 1L he . [ gL :

| [0 °45 8% b o BaEknNEb B, LA SRH 1 ria U wsed

PR Klesl lihagk giﬂé Li cah B@%ﬁ?iﬁ_@ﬁeﬂ{lfﬁﬂﬂ@ SARRY 1WA Pirtion 21, the left

backflow. 1 [ 0040] At is tinme, the packing

pard sught Bmed eidespdetians| 22 gamhtke fedme) upped partionh23, of which
the _frame | ower

I j.ni e can be supported b :
pdhe i 21,80%[%541 dbt Cora&@“ﬁidgrﬁn tan®hich cargo eonperded, via the

X FEL
camet s, $41 RICG AR S5 utich puh
sagrpost thromriegrssufide odbe fimeng poer Ls uppotherpootdspa lBigh rigidity
\gfqalﬁgﬂg gg(?qtjpegt :tirhns aélgeb&cglnyﬂfjb H:%u fgagﬁe(} &f tl{@?{,’ial@i@ iogr%r portion 21,
B TSl Sl 1 2,

chfdiﬁ&lg@%he?@kbﬂepkfe%% BPPied bﬁ&ﬁ-‘ﬁlﬁﬂ%aﬁateﬁﬁl UGhat acts on
pac

accordingly, the ed pressure of the back-filling

ridieesupglortpottaensad?,s34rand 88 viaphe lining pipcohaadhe 8dpported by
d 35.via.t.he lining pipe L can be supported by this

?FiT’d;% g]:bP&F {¥- [0041] Once the packing of the

OO QLT Elof the ek AR Hogekhf s Snighyl the bolte

e BBy ¢sbsefie@0RY thel prédsare ipliteSt dadsscalaid 7RAEedibwdd in order
and the upper support portion 35; after this, a cap

¢ sippeitamertioor34 and the epphnpeppedmdrtions3s; eifter this,
the injection nozzl e attaghnent nb 5,.clqsing off . .
£hGAB DAY #HOF tADTAFRE OB thio #ipe; Bhanesy paition Gdaot the injection
i heGR bhack fabdi rial.:L h .
har engg&tco a Z%Ec;i(l)nst Ightdl E!a]tirl gg%ﬁs{??ageg@(%wmgﬁpg%rﬂtw pipe-shaped

portioarbl.s returned to its retracted position, and
E[ggﬁilupport appar at us i s nmoved to the next section.

Aeanwhyecionce thlf-h hagkrfillingp matevigbalathas hardened to a
%81qgt%(%1tti1%{]rd?1%|sst,sea% s%p%o;?tpgﬁt?gn Esei'e Un\l/eed 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 L. 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 ST connecting the upper

25 support portion 35 thereto, gringing t he 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

Ford . ' ] t r . t:

Y REERE 00 e 9 1 oL LR 3o ar
S HRROKIthARANHhON NExt ! Eondcbidhalvsl 81 et ratdtetirelative to the frame
inner surface of the 30 |ining pipe L; in accordance o
wlavhert pertiomp2t, camspag thelowdrauppdrepoinmg2 toréserap. The rising
left. and right side suppqrt portions, 34 connect ed,

t ngﬂé% OV/P%, SHRROH; R@‘émg%qaélse%utﬁ% fpg loes P‘Hg&&n, 21 to drop,

CERRSALP AR g P AL SBIE O e EE fom ch

t Bpéhin®s B2a ihe ToWeRGuppbrt Pertic82 andnRet upbArthedfner surface
32 causes the frane |ower portion 21 to drop, 5

r of thd being mipedki ng, so that the running wheels 41

FB?@%aiﬂ e i Shaup Wbl pehenouor SHPPE PoBFOR RE: side support
o . 4 )

LBl B S5 A e Sy 1 ot

afidm! BRE inSePHFfhcd 6f the lindde ipd De andPpalusatharainiing wheels
1 retract 10 fromthe inner surface of the linin

pibeare resting auymus she haneynsunfacenofdihe hning oipeski the support
upon the inner surface of_the |ini i pe the .

SEpBaRAtis Jofan ke moYed 4 the Wé&c{l&l?ﬂinﬁékf’ ing heels 41.
ST o Eyd BRI LS e i P92 St suportportins

PB4} ia@ds uppér SAipporPARITLIBSUPBET &f each | Appdrt Gipeaabus 1 may be
support apparatus 1 may be 15 extended to their

sextieoded g theiri sunpertisng positions eppsito suppory thafnpgppive L, the
b5 AR BB TR IR, AR A ki
tﬂﬁtgﬁﬁpgep A L Pek ARHRr de80MAdd hBodd)i S case, the

pl pe-sha portion 51 of the Injection nozzle

alooadhnbintthiendase, Ghies pipdehijad iportioe Sacéf fthel imjgetion nozzle
material U, and only 20 the flange 52 remains in the

i atteehment apember this embeadediindhe backriiling matensl {.eand only
;&%gﬁﬁ%ﬁ?& }Qﬁai"ﬂrs" Lﬁtthte%n\{\lﬁglr Csl?u' sﬂ% o e Ei'n%qg ri)%g l]f making it

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 supgﬁrt portions 34, upper

support portion 35, and so on en novi ng 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

a . .S .

SRR Sk S0 08D ey HortigTa weM SRR o JR Wifpor end of

[ fAsiipplore pbe 8, Rft snd eiphtduigd side pofticue2L evBhected rotatably
portion 21; a _sugport 30 post 28, the | ower end of
wiei the left werdgeight enide afdhehlsameduppenportien 28avie hinges 2a; and

BiFe EimerBota FLpRarteT Petie: Ui lnt AadoaehBends of three frame
glg.% 'mifohgaﬁaﬂ%%ea%é b@lpfhttgﬁ/eaqg ?He&teeﬂ'oﬁf’%ﬁaméf directions

the left and ri ends o ame upper portion

2and batwéng eBredasupgivgt pbsanes (aRNENG 01 B). 2T Hy fvintlelbwer portion
between the left and right ends of three frane 5 | ower
poh-t lefngndiright {rajee side qortions &2 snd frameanfregrporiioar 23 are

el P04 s LR G AR B wic b
rZ% Qmssféé?ﬂgnﬁl dﬂ@r&@@ﬁ& SREp& 2, ORAYbtH' of e’ ?nget loWr portion

are forned in a shape so as to substantia
2 faobearing andmbén@1P bpeing awhirshudkdes is pivotally supported so as to
cross-sectional horseshoe sha On both ends of the

e.
fheavptatahlerthedragring menpher %12@@3:13 wgpableadfsuppprting ithe left and
a.turgbuckliﬁ issﬁi vo% Iy supported so as to be
oF % B Sifip POpiians g nmenmber 212 bei ng capabl e of

e ; : : . ' )
T0548] TR ARoLs the¥iiprott B0k, 2837 RS HEARED! hRinger portion
&8laanghoraden fher friaare 136dr portiar 8d dred ahpistomperlion@82 fitted

portion 21 and a piston portjon 282 fitted 15 into .

1pto the crkipder,portiom 288 in; 3 siidableipte; weithithe piston peetion 282
i .ston rti,qn .28 bei ng anchored,to the frane upper

BoFh8 AP D 8 fra P P HORBOR BP0 « nat a ] ack

40029127 ShoGRE be ewBd that Y Piekdgshdratud (SotC¥hdwHEs provided in

portion 281; by extending/retracting the jack

dbpayiindey portivn281)diyt extenddfs/retnadting the jadd appapattis, piston
rd)gulaﬁ})]ia\lf?%i gartll g %bnd &ﬁﬁ%ﬁi r%rllat%?el to the c?r%n?igp pg{'tci)gn 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

so 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, respec#évely. 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
[ a r n@Q@ e .0 0l di+R 9% hi
ﬁz(gﬁt{r%\éa@%éﬂ eﬁ‘ggerﬂg\?vmtoﬁg’t q%\%n beaiiq reg%@gﬂsi gtg g’ tvklécg @hich the

f erahsionc heMs A9 age tiAHipAllatel Yo 285l to TiRatd, RereOprdviided in the
extension bolts 292 are connected to the franme side

petenews xdtss?Pdhs to be rotatable, and the connecting
[ of .t he extension bolts i vot al |
Aob 1 B sl Beaon; ghacetansioR Pt o8, Bin' B pthndediretracted
. : ot " ' _ _
I AR0L P e O LR L Moo porions

VRIS anddl edtatitg tlex teRBrision Rlliss 2892 nailEnguini juskible do Ssxtend or
as to rotate, are provided in the extension bolts

29pradt0g®) framee side porvane2 theough theiextenraon/cetzgction of the
can be exten retracted 5 relative to the tubul ar
t?d‘&?%%‘oﬁgﬁﬁgfﬁni pul ating the manipul ation portions
%@52}; Fltrsﬁbﬁid pé ngﬂﬁi ﬂﬁt%bﬁ@?}%ﬁss thrrrgh Wi cRAiftAdrop bolts 42

possi e to extend or retrac e franme side portions

Xr tthoeerabnt [llevivet entdeserivetlr Reélogarnbet pussed x hendoramed in the
bolts 292. [00521 It shoul d be_ noted that
tivnmegtormsictors 25 poergHedianc the laft amdopighblends af thegframe lower

&}rg@e’a,vfﬂfﬁnmql%%%% DS, 15 BRHEde 5PRE AL can be threaded,
_ B _
BB B0 YA oG kel brCe 9 O DHIRAP shomess of he

hrbegdhobsan be threaded, are anchored opposite one
notggr on the top and bottom surfaces of the

tlAPB3g T ey | sarpport mepHmr Bhés seamdignredenber pPhinad lower support

conf.i qur. of ; plur al; | Quer suppar tiqns . .

TR B, Rordket Yl P ARke I by RS A Pt fivections, to che
Gut8F kb8 ge of thd Dfree TYARE 15WEE pEAIGhs DY Swhithesrelind®n disposed
| ower portions 21, which are in turn disposed at

iattiatermiads im thédrdntentd pexd dicectichs; pdtradrside phppatt portions 341
side support portions 341 welded sol.id, a‘iéﬂ‘if nterval s

iweldad sqliderataptervaleringthe dnnrsssand Jopke dirrciions, to the outer

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 directiops; and plural upper
support portions 351 wel ded sotid, 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

i i gns.. are ni I 5 he .
Jo0R!  ARReireiE oo eI R ¥FP AT cifing to this
URRBHdHORIHAIPRE He&Ashetpl. [00541 The novenent neans
4 1s configured of a bracket that pivotally supports

d0086hi Fiystyre dinidg dpe ds is acbdy nostajled| in, aprexistiegl pipe K, after
with a lift/drop bolt 42; helift/dr%), bol t 4@@2 . .
twhichy the isupporthappakatys 1L, other gapRqrh Rortigps @fwbighyare in their
25. a escr.i bed .earl i . 0 . inaf: . .
oo 8RR 45 HrohRht i, BERTBHIURYRE pive L, and is
t{thRsp L@ db TAB settioh lwherelfadihb @ the Mk ifillingSihatérial U is to

ltning pipe L is newy installed in an existing pipe
the edrmharencedi(sde FH@. Klpport apparatus 1, the support

bt 50 B B BTA Sy B Py poron
' t ted to.th ti ; i .
5 SRR B B BER HF0HIE S0 fed Bippo. orcon

1391 1d @R8¢ 1rdiatively bpddldhgPahal fusstd dgaindt thb dhadr surface of the
relative to the frame | ower portion 21, raising the ]
rlimimigripatle el I thd runhimghwhaelksesl hinee ¢onpletelydifted off of the inner

e of e e Bo 6t P Soieg 5l Frobiflt i ehe
' loys i , -
YRR i iGn 2t of Y SupRBR: 5osk 26 15'ext e, hpidiBf portion 262
(Prebssh i reRitPX 6 dtlieN cyliader Wortidar 280f tandn tB8 luper support

the support post 28 is extended, the ﬁi ston portjon o
asatiops @Sdgmualpagainat theeinnertsyefasg|of the lingeg pipnL2gAt this time,

10902 HPISE SOPRRL gl L) 905 SOLoPLET SR TSN 6o rame
o : : .

i, 1 B2 T 8 g o 2

hirte eshidh, tHesideefippartl portitis Baare shdwredr areoakoAAised up in

onto which the side support portions 34 are anchor ed,

srceord anserwitb dhe dpame upper portion 23.

[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 arm 29 is manipul atggl, 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
apaftrmed 2R ocdused§ bpnghes ntimipaldtioonof 2Be pensbna'@mi asins 29 to the
the inner surface of 25 the lining pipe L. At this

t gnpatestinxtent possibler igd to meneesths le& and ﬂgbﬁ drepmpe side portions 22

iheln accordanc W t.h t gh ﬁlevatlo of the frane
65‘38 BESUPRAraEe Pé‘ﬁ longing shonf amQULOLIIEE; onq)
hRIESF hﬁ&g\%%}g@? gg@&ggﬁgﬁ%ﬂg g»lril 4:8% s‘flflﬁ% ?ggn{s't 9hE inner surface

frane s to"t

abfr geedYinbmy ipiyse LNtthe cheaptsy icabéry 21 pybwidbitin ﬂfe fraene lower
inner surface of the lining pipe L. Therefore, it 30

|Bor|§m%|lé nosatedd ol the tamhmakles anpwparatedgo that they make

hntadiiith G oy endbet Shp draRe ids Rertsns 2 fhgrey supporting
KHRAtR e %gbgneﬁé%zb' §n @yﬁa&r{s@v éh%nk@iawanﬁomon 21, left

right frame e portions Into t el r support
psd righit Srameasidd pottianoDdt and fiani® upped peitidh ZBrferm the frame
S|de support portions 341 are pushing against the

bas: surface 5 of the I|n|ng pi pe L, the bearing

@@@L&ﬁéﬂaé’ﬁ NS el (BTR 8"Ble RRLHRY, A ricction
R8s a38MoRfdedMrt Rhb hﬁnfr%"‘?{pee Edéoﬁ'Es Jiﬂlﬁé %enﬁé&fon openings

portions 22, thereby su ting th e rame sid

dormied nis fhe lefy 4md Tightnsiele, sugport rporeiche Vel andt ingection holes
21, left _and right franme side portions 22, and frane
Jppaed gartﬂqeowmeaf FUMArt PETHeRHS l,mﬁswg}uclp @om]e shaped portion

| us i n_detail t he d
R DA TR nls ALk ™ I eRkRN A e jection
qR1ELPAiRthd BipeLahirb@Eh ERE MhjBEGon géﬁﬁfés' in fHaCleft and right
| eft and right side support portl ons 341 and injection

ode supportpdrtiond Bd1 vk the upjetionpopdniogs i¥%he apper support
whi ch a pi pe-shaped _portion 15 51 qof an injecti
RPFHpP 1p i hil ﬁb@esguresphaﬁ%ﬁt% amﬂedtq@ he left and right

QS
i B fafh
RS s, R0 " BB ST g, .
?g.ggg??ﬁn% thaRhridee 52NbLchb Oﬂljé&%ﬂﬁ n@gzlef aﬁt&@hﬁh@lﬂ@rmember 5

between themselves and the lining pipe L. After this, bolts b are passed

EJ_

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 2 alant 7, 20

sandwi ching the flange 52 of t i njection 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

i hﬁﬁttﬁ?eﬂn@p%rf c?to‘? tgg%xﬁsef:g?# ?m%c m@&tsﬁﬁ%iﬁg d3 QP%(Ek valve 54

and e su i ons

Upwerﬁslbn@bhcmuhn%mﬁ%hal @%ﬁpyxﬁéﬁémn batkfow.

pressure plate [0061] If the inj ectl on nozzl e
atQ0eh mdntthiretimes, the paskirecpressetmoottheobsrk- ﬁﬂm materlal U used

pre | ate ectio zle. is coupl
ﬁ%ﬁ’ﬂﬂﬁ%é’m‘? C%’!Lbﬁfgupf’ﬂ%tegr@éém Qlly[aatfgalge gW@r ipprtlons 21,

g I ,{a]lll 3 JH?;{ %nkssﬁgggrtg&%) Qegﬁdttﬁs aplural frame upper

Cp@&icﬁfé mtd@&ﬁﬁlchrt%eq}lh%l ﬁQnﬁe%cfcﬁ@@ 28fark Q@nﬁgﬁi’é&] and to which
pipe L, which is suEported by the support apparatus 1,

2are epmheched thmplural ldwersapparh@oetipss 383, theplutal kaft and right
ents the back-filli

L%idé r%t“!i’lrlr’gg 3?&%@6% : %ﬁésﬁ'@ mbaral R SURPEDY PAFtiQng 381, which
t 1?%% I&%&%&#ﬁﬁ}fé RHnEF %ﬁ?fﬁrcg oy tﬁ&?lrﬁﬁgkpcgbl iﬁl N othe words, an

sed ITn the TTnin e sup ed

biyighee plgidiey éd@nee I@@&ecpow I &iiﬁle%ﬂmg Shé hﬁhﬁhl’fﬁ'hme bodies
Ieft and rltght frame side portions 22, e plural
configurppeof phe tframe Raveropoxtionsh 2t1hethp| lafialanﬁr zight frame side

f’lﬁ’fglte%ﬁ? "M e bty Hhph PoRRIHES, apAcasPURRE, e packed

4 h&,
i R 8 P P rons

| 31 rarsl35 beta e limigg pipe 1ocdl be shpporte@bipahivbigher rafidity.
0 her ri |d|ty can be secured by connecting the
ﬁogﬁa @n@ﬁret BopRedng d@fnth&g lhagh- fﬂhnghe:a‘tem.’e Uy finished, the

BHehaHy PR (G Ad SRR e Himovss T fudsr SRy the e support
thetidasiead amy E‘f’éﬁf)ﬁeloéuﬁﬁlﬁ't ?@Fﬁoﬁé 25?%41}5%,'”%[:%%? placed on

that acts on t support portions 3

wthe pipe-shapedgpprtien L51cafl the Sy@mpivn edzdy atthshiegbanember 5,
rigi d| t 15 [0063] Once the packing of the
ot theppeming phthe pipeshapedsieationtile  pr essur e

gb@é&]s ﬁ%‘g%er {:ﬁ’ee %agﬁ-tﬁHan "Haterinl Vﬁqlas har e%red]c %ﬁe support portions
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
inward 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 nt nmenber 5, closing
of f the opening of the pipe-shaped portion 51. 20
[0064] 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

tlfb%aﬁeeéé {$8F tb Qe HiRghE 20 AwRRACHHE ﬁanw@lde%mmgl £3 and the

earlng menbers 212 provided in the frame

|@aﬁfe nppér portRinsa?d; apktlaiscthe sitdbauppyribportiprsudd bretract from
way fromthe bottom ends of _the frame side portions

2tile 12151emu@faopemth@§mmg psmaﬁer P‘\ffiﬁ'roﬁ?hlﬁh@eflaﬁhéieé’?f&d”wﬂed in

1qq,?rtqﬁ)é'£ aﬁ f:)% SLH;H}Q[rF gﬂsé%g 1%89?][151%9 0 thar%c{he piston
:EJMEMI 282 QRoHO &élhﬁ%?t%%hefcyh%e%fo%ﬁahozslaaﬁm %ﬁe lipper support

ated, " rotating the éxtension bolt
rpjﬁm%ﬁﬁ]hﬂeteaéteﬁﬁnnnhé)mnerm&@ af thtehnimg pi;aa L and the left
tubular body 291, thus retracting the franme side

it Tomme 51 DOTANAIRA FoREEEd; t@ri:hewﬁsa@@g#pn% portion 23 via

AR v

ft%ﬁﬁiepgﬁve%z p&Rshid BE, Phgﬁﬁfg H&O%ﬁnﬁﬁ{% WiRelL31 Eh tsBUss to rest

e si support portions 341 retract from the inner
supdrntiee Bhingpige bj whepshyethe. lower auppbitsportions) ddklift, relatively
device provided in the cylinder, port{ion 281 of é?e
SPepking, st reZBaqtsfr%r@mhﬁpgear serfapeef theolining

RO T I i AL orins
'Slﬂeranw{lf)ﬁ&esgﬁpéﬁ SortiBh8 @50 T hk suppdri Bﬁpdtﬁi‘tﬁs 12Rfract from

right frane si ortions 22, connected to the frane
Whednnpo stuiface 28 the fining pipe hgand bacadswothe Naxm,ngtmheels 41 are
Ilft/drop bolts 42 arerotate relative to the fra
|afviast.pdie FeRPort anpasatuly Liae hamavied tnde get septin using the
SO . as 1o t L

RS 45, P ot B At Ay o

B, ' §06 aGkpPdre périRnisNBEI, audf appePsvppord ipdrtign®iFH of each
[ 00651 In this state, the | ower support portions

Cﬁrp;post dpparimsr 1 npay becxgendatl fo ahehrmorguggmsmons 80 as to
portions 3 of the_s ort aratus retrat fr
RRPPORNBhe L e, Lo HeRRE 15 £ mogruber 5 may be
t

zﬂ?a&hléﬁn'zﬂ)% Can%gﬁkdﬁﬁhﬁge?é%xﬁ%l EEQ%Cké& %Si:ﬁhoﬂﬁnner descnbed

appar at't € nove sedtion using
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.
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runni ng wheels 41. Then, in the next section, the

| ower support portions 321, side support portions
341, and upper support portiongg351 of each support
apparatus 1 may be extended to ?heir 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 f[E6WMNIe thileake] Hﬁﬂougbm-mhgﬁﬁﬁéd id debavis the d98hG5hs, when

that, as nentioned earlier, yaw ng bar extending in

t the fining pifier b ctirors imethebleftporonighte direntioh evieroniewedafirem above,
| awer, portion 21, aqr;g anot her yawi ng bar extending in. )
t Hee 1BEFY SUrERturgrafays pof Hhewugeed inortine of thedining pipe L is

f . '
AR, e BB S8 e e
ypudtiteh Arthel Iinfn’go?_ipéiﬂ_g_ rS&or &P side 2RBsat U;ﬁﬁ'ﬁiolﬁs 341 of a

and 1 via a connecting pin extending in the vertica

dlemgthiconrespFhdimggto thé snner supedr porppaofiths linihg gipe L, or in
rez;}x}rqqcan e rgtd%ied relﬁltive t.o a support apparatus 1

i pthenaverdsn of acslatively shortpr siganm@y br) cpnpected ta oneof the left
3 r j e.linin i.pe L. .23 ..

ERB TR bl Sk (rHOfR3 2 o' e Huftrihmyed portion, whereas
dsilai $upport eoréions’ 34F o \h ERngti ecdrfégpaﬂdﬁié) Go LtHUOUES curved

inthe left or right direction when viewed Trom above,
t prrtiomef theuliviaiguripe ladirus athet hordsy ofadrgativelynlonger size, may

S B P e PG 55 o e 2 ppost

300y bR P e LSRR, Ko S pi curved

i pureioncof vies 100AE iipe Al hie Hd BipSob@4nlthid rmhigner. Similarly,
e

other words, of a relatively shorter size, may
cvher the dining pire bicuries irethe uprat dawgndirections sibem viewed from

rtions 22 apposife the inner curved portiqQn, whereas
%e Sﬁf?pp’éﬁi?mggiﬂ Phae doMenrsuppozh gartiogs, égbo%i?@’etro support
t C -0Qrdt.i L mi NI . )
REBHL 510 UOMREp AR (ol R Bincl Warlb ' sBPiBH RE the 1fing pipe L,

anay &t eshiicetddeo ehbdrame loher! ®irtioangl rordpamler @pFer portion 23
side portions 22 opposite the outer curved portion,

ApPoste thenioner ureed portionn whege dlieceunyatyrsdradivstisorelatively
Sy, e DR e B o Bicd 4 e suppor
Foofs 381! LORBsIfnY t8WBR 8P curved 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 th§4lining pipe L, nay be
connected to the frane [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
SHIRAN bvedD AR thO B me %WQPE)&R?&P Qg'aﬂﬂl e &Jaﬁlé)ﬂ%gér (éi*tion 23,
curved portion of the Iining pipe L, e con ctg
t respeetifelgpas npeasaparti on 23 or frane I ovver portion
Z&Mw%f posite the outer curved portion, where the

uH@m dbiigBreferahle doy the kwwqr@m@@prt povtionse32 1n deft and right

rnved i_on,.and urved por n of. th
SHEE R rRRRRS PHE dnd, obeE Baord DoiepdBaiet e support
Washtadl I c
g p%B%t?%??gﬁ;‘gﬁﬂ?ef%?&Lﬂ%“uE%Wo f€nid'abifint that the
| $ugpdrd apparatins duppandvab byl hosndro gowaie gar bilerswoRds, in an
a manner that al I ows attachnent/detachment, so that
|lertaﬁeent ght whwk vaiesris Jueseinsaspawer sqiee ebhialy utilized

AEREIE BRI 0 YA BRI AR St b i

' rlﬁﬁﬁﬁﬁ@feyuséa n?éardiBatthhe\WRE sﬁ%ﬁof r%}{@‘aﬂé’g’ﬁ engt Sto be moved

and upper support portions 35 erin

aay hemanposcired I24his cisepaw i 49 tho $uppdrt poetids821, 341, and
portion 21 and the frame upper portion 23,

rslhaee yidiy 1048 1pdengldn it/1s posstda t%u@prel% the weight to within a

UGS 08 DAL i R 33 30u048bhined by he

PHeHats ol ﬂrﬁéﬁv@ﬁﬁc@f)f ht&ﬁléb' RRHkEr aﬁd%ﬁ@ ghahber df whrkers.
be between 0.5 mand 10 m taking into account that

t[AO68L RIS P pardad dsllustratersvitd abytHernembedineent dfithe support
ot her vvorg |ronmsnt i n.which water !s _
;ﬂ%éﬁ?“s aﬁQRHBPn%ERﬁ P’fefﬁ*ﬁptbﬁ‘{elqtli’é’d electricity is
Bg’ﬂg] Gﬂﬁs% ﬂ %}g? use E§ lltﬂalsI a{ﬁ/ aP s%l 18{%?]{10&1 n%rcgtﬁration as the

meani ng

FPPOE la‘i)pa‘i'aﬁ%qbll ﬁﬂdsﬂrﬁtéﬂ? 15’50\]5‘1@31010}’1:0'"' ll'?ﬁnaﬂi)"ﬂ{us identical
In this case, as long as the support portlons 321

zlaments] sl hee givemi ndaticali referagee, nitmeirsls, and detailed

ssi.b].e to, sup t he wei ght _t W|th|n
teserip! ers nSiBF eBal e trpiGebpcP pliappets dpuehichdde configuration
ﬁg{ ?He& roduct of the tractlve force of a
single vvor er ~and the nunber of workers.

[0071] 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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[00691 FIGS. 13 and 14 illustrate still another

enbodi nent of the support 15 apparatus 1 according to

the present invention. [00701 This 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
olirih g Bipd N WHiek has alerdbd-sdbtichRl cRRAIIMH A On 20
differs shall be described. [00711 The frame 2 of this
slQptdlt Thppughthedes, throvghf ivghickd cafnectionateltsl @leof a support

P58 313 BB B et 5T S oG of e
' i . [ 2 d | J )
PR 0 e AT, WERSISSRIL LG 55515 18 G Somnecion

f balte 31 éith BS thsdded dreZen cHRRBE GhBEsd LEAsEP hilolRridifthe top and
left and right ends of the franme upper portion 23 via

| baktenpof thenthrbnghthadennect ors. 25 provi ded bet ween
t f and right ends of plural fra ower )
pﬁmi‘ﬁn@hslsww Jeamber sdiis camBevERd: oﬁpiqrﬁle cpryggtion bolts 31

o) i | { { . .
SO REN S 26 FRADS AL AR EARH PR Bortions 21
2hwansup@irt pottiohk B EddiRted €8 tRO BRALEHIIS b8BsH Eso as to be
formed in a shape so as to conformto the respective

stafesalde; pheml dideisngppitpportionsh84h wedded solid, at intervals in the
cross-secgt.j onal ..square shape. [0072]. Thrqugh-hol es )

CPBETAEeBer diFereims, Eg\re;%i[tsll SBFtago oh ibe rRlurglelefepnd right
S Qﬁiepﬁ&%ﬁﬁjseﬁé,ewil?([ﬁnﬁge i tLBg dl%%kﬁ@'}%t Ht8¥%als in the front

directions of frame ['ower porti

| mhérreat irevbidnBlaad plural appbt eliphdid Seriidast 3PNwealded solid, at
bolts 31 can be threaded are anchored opposed to one

avberiels an theelefio pndnright sliveshions, thehe uvembutfatef the plural

[£073]. The support er 3 is configured of plural .

BRfmeLops BORtie3d Fhrh.ara fios Boeck g terealn dn ghe front
r Q\4h-d ' e I t] D a |

5%%‘8 ol:bt\éh‘p g'ﬂ'telbgﬁégs 2f1g conn e% é ?%’r teﬁgﬁ@g%% et itgl\éegoo s SUP port

Jortionas3 210 shle shippost poetidres 341, Wind uﬁl'béiestﬁipbﬁppértions 361.

gﬁrti ns 341 wel ded solid, at intervals in the upper
Q7o Mpvemeat means 4 s runpingwheelsd¥ pivetally shpported so as to

e et of bl Brofifr apufe ik 4l Fight: ende of the 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 L. 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 surfa of the plural 15

frame upper portions 23, which e in turn disposed at

intervals in the front and rear directions. Square

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

side support portions 341, and upper support portions

35%ke n .S . [runni ng wheels 41

pi ﬁotcgﬁlﬁszﬁ%%%#tger% é%dggg Qf%dfr%eerl@%f ngtéo%ﬁlbf“ét‘:‘ké"f}%er words,

prtheirdeding wheeld £1 ttoaielate Gllands spbakhey. f i

| ower portion 21. 0073] Fbreinaftgr? o%ggztggﬂgag ng wheels
erepigsplirlited off fsbe nunewysurfacdobthectihiong pipetL, the jack

t

b re et Shown Provited n the mpipderpoctionrda o %L@Ipsporft post 28
t t t | [ )
ar e (RPBRAAL Porthon 382 AVRRE b PlEbisR YA ghe Phipder portion

t B81j amdtheupptr shppditiortioRs BE1 bushNibdis
to the section vvhe?% p?cki gg of #g %ck-?tit'{}?iq%gg{'%ﬁpface of the

parg pipeli s At dhissimen hremuedhedeft didarigh8 ¥rahe it portions 22
I\%mﬁ%‘%&egtio bplts 31 are rotated relative to the
f Fame FC 180¥1 BA1mR UPREE MOKHORHe Visnthe dinksolb, the left and
PEEht 235 A OMYt usi - 0 .30 push _agai nst
thg i ﬁ%?l%s%ird fg ace %?lgt%% ﬁ%ﬁg’g‘%ﬁé‘* Lﬁlg;e;ﬁpngmgp)ét}ons 34 are

ranchdrad, 26 alsbeaizedngrin AdtoPddce WithGRANTESmb Mpkt POFtion 23.

I ryportion 21, or in other words, therunnlr?g

Vﬁ)ﬁ%ﬁ}’ Igit?rttblsew@@ame,mmdaﬁphwmmonpm iofighe léxtéteion arm 29 is
b I 41 I ly lifted off of th

{lﬁﬁgkﬂ@g%}g?‘e&%png ﬁgl%rgﬁ%ﬁgpo&eéét {2’92{, Hcg;ﬁicbggxtegde ftbg extension

i . ' ' fmd rtjqn, 281 of

(budt 29R0MMAtiPE QY itHE q:ub_ﬁlahhﬁct)% ggg: aiehe Eﬁés ;%bq,? BOrtiqns, 22 rotate

t he support post 28 5 Is ex . .
zeptysldosds pivotall suppost portibe ofths Ndeks EBrs&idOthe%ﬁ]outwardly,

and ﬁe upper support portions 351 push agai nst the '
Iqﬂﬁie& glﬁ&;@gpgprtt g@rﬂgﬂﬁﬁﬂb q,nqher_ tatthehfranié sitle portions 22
BRI P b B 2% s e o and
S ) o il A 2 45 L8 o
deft agdsaghtfivede alei portions A2aaeepivibtallyt Sigpfdrbsat P fespective
ont i 23. . [0078] After this, the manipul ation

BBt <8 ho sk 2150 ascteeiretatable, 201d thus the left and right frame
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 si 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

thy etortibfs |31t G whi iniecti
poru?iﬁgnﬂ?g aEdS tzﬁ;l’respevgthii %Qtdu %g%}%%ggh%?&{oﬁgg llngPE?ﬁ injection
ambzzlgghttathment sheinbpo Stisdnseted dhto fheviijedtion holes of the lining
supported at the respective ends of the links 2b so

aP1Pp betengnabhes igadon penings (inf thea teft ranghtrightaside support

2 L.de_p Je]y! 2 and franme upper,.portiqn are. .

p sol§~ i:llggﬁe§4]t503n£ tpg wqropprgrL{ Bﬂ’étl&ﬁp 35 de@ﬁ%ln‘r’éﬂ?’ pressure
amllatdsObhtarsi ieQftol i I re-

a0 e B8 POCRS SR 2B R IRRG,
aseppostpodiay 85 netr sbelant e rsasndwfiedag the ﬂdﬁ%ﬁ}d 5Rbfghe injection

pi pe f_ the bearing nenbers 212 provided in the frane
| S\Rége aztéaéap@nbmembe&r%be%yf%areﬁ,lermsﬁivemnd the boukg pipe L. After

oific” RRE TR, bioq 15t GRCPORET 55 The fehoge el sid8 support
SppPRbhd BA1aAA fheaifpedis PoBA ‘%‘?1‘2{3’3‘.5%%1 [0080] Although

not illustrated in detali agrams, next,

i {pQEYi 6f théibjestion mobzlenmitachmehiemenibergs biaBehden anchored over
cg{Pres onding to injection openings 30 formed in the

| B¢ PESRFUTS plated, el weniim nemsle ioenyipded wathithejoirieportion 61 of

u r u tn.p iens. 35d,.. after whi a )

oPRS ot B o564 STl et 51 2 hon suppte, e
abaelcfilbng ARG B isSpadeR hftd dHat &t)écﬁecfeﬁté?fbb&@een the outer
holes of the lining pipe L throughthe injection

oprfaegyof ithe tindng gipe dnovhichhs ssipgertedppothe spppérteifaratus 1,

341 ggd.the upper %{J port, portions_ 351. Meanwhil e, _
pfRd the dngersuiace *igting dire K. while kackilemiof thgrback-filling

oS oAl O AR 322025 P " S

over sea ge 52 of the

i [gj08el | Once mzbscﬁhga@hm@tbd&rmﬁagn&%&&%fm has finished, the
t hensel ves and the |lining pipe L. After this, t%e
ppressure phatet @and seadant Ghareetemoved érdne fthe aside rsugport portions

S HERGE oSSy Fomeng 55 ARB NP, (ot shows) i
PIaasd "B?{‘tthgeﬂﬁ%[slﬁp@aspgft?& agllc%?rt%% ?ﬁ/jS(r:tion 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 inwardly, and the side
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the pressure plate 6, an injection nozzle is coupled
wWth the joint portion 61 of the pressure plate 6,
and if -back-filling materi al %% t hen supplied, the
back-filling material U is pack 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

b il r. nt.ed.
syt gl oIl e 48 e e 1.
baAﬂJei' ithis, nhe j@ikedévite Prévaded iAithb %?hnﬂ@ﬁpoﬂ:‘i(ﬁ? 281 %f the support
pI ate 6 and sealant 7 are renoved fromthe si
upsibr £8 psreallamsed 301 thak thheplsplp'erposmmcﬁSZ mhbp$ arlative to the
%,1 ter hIS i\ Igﬁ énot shown) is 20 placed on the
é 9 £8L Ak the ypper; ﬁ]qggp(rp dwrHeng | 351 retract from the

e e e o
btk cbnhédted tomhe fishe Uppas pbatiske 28%dia ‘tHé 'l‘ﬁﬂk%kibe ﬂroﬁf Next, the

t he beari n% menbers 212 provided in the frane
a

p&Pnngetion balts 31@;&1@&@@(1 xeﬂ:@me@yo blee ﬁgnmjldvaﬂ‘ mmmn 21, raising
ame si 5 portions 22,

he b
i oS GRS T, YhlcaReot Hanlovedrcrungort borion 321 to
221set OF of RRETAAG ERITRES 85%1}@11%:% f)ﬂ:t af_legng f sl;ﬂsctée?lFs(e?% £nd running

the frame | ower portion e mani

povhéedn 4298 redt upun the wigir@rficdlo2%hé Fnfdbipd Bl €d,
rié@éfign t he extension bolt 292, which retracts the
e 18othe huypen supnart @ortions BAE, Bldbwtmpobbﬂyrﬁ&ls 341, and

%{_g i.de ort|% rotate central to the
3’8 al @Bﬁ P Erf’ et P POrhREPBYAtUS d rieéfacacfrom the inner
t 1

' @“ﬁ"a@‘? om th ?‘?ﬁ? epﬁi’%& i, BUBRRE NG WhdelB 1 are at rest,
Athesuphort, aﬂﬁmatlm:k cdavbe endvied Vioddd Mkt@é@u@ﬁ'déi‘ﬂé 'the running
port [ % gf t he support gost 28 is coll apsed sO

fﬁhé i $hen, pfbﬂle Sexpgpcdenpthe bivear s@parttmemons 321, side

and th t t

3 ﬁﬁé‘ﬂ‘f gg%‘ o e dl e SPpartc bBions M ioigoach support
pa}i’pal*atué”ldnidﬂ'ebé %ﬁﬁerﬁi’é@. td Bflir | shggs %‘faﬁ'gﬁ{oﬁlso%as to support

22, connected to the frame upper
| thekhnmg p:@edp thmnje,ctmhmommﬁ@hmunbﬁietxﬁbé’rm Ay be attached,

:Ot bgglﬁ gﬂl%/géao hgegf{:g Tad E@mﬁlrl@ggrfnlﬁgnbégnhed above.
PGS FR oo et o s
tdpparabid D@ccording 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 28A, 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 341,2§umi 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

r WY REhkSHRee kidet portlhieN 221 Ebrfﬂé%té’ﬂpi%ta% g’ &Pthé HEft and right
| ower support portions 321, side support portion

SLEndsa)fcthemlmpoa'g ppst tﬂ&az agd :fr@?ﬁ Sbnabctoas |2t53pmﬂietd between the
aﬁgﬁ[q Ee gg)é gp lgliﬁg Efmet%@el; Sqla;tnglus‘)%grgm{aggeﬂﬁit set intervals
it e B B P i AGEPE i BPtSinchobftrah Sufordtiptints 284, The

desgmbllefeRrPOVEoN 29, E&%@hpﬁépﬁorﬁél 880,119 14 la‘fﬁ‘lt 151@11? frame side

yet another enbodi ment of e support ' apparatus

aqootidng @2t aret foemedesens to fvrntthensid¢DoBah altiost octagonal shape,
support apparatus .1l alsq has an al nost identical

c SRASJACRPIBH tga l%megw%& whigly haa aarogs-pedtipnal gingular shape.

G, A ST e,
dessfibptd Y t habakir %Baiés 9830'&&% ij Vﬁﬁlcéeﬂ%t f('??nale screw;

which the configuration differs s SCTi
[eﬂmsldihd)tﬂﬂsa%él 3hat haves nsalp pswrewapihait adats bt tlreaded into the

nfl ured of Sp‘é\? | ower portlon 21; a
esﬁﬁ'i?&? & bagies 14f3; |mvbrmanmldatlm portions 285

the f
oS gt ‘5999&@%%%% ol T e ffipnsion bolts 284
Ceméﬁet ﬁﬁaie@l t PFheUﬁPgrof ¢RE rebpdcbive HPREbN RHs 28 are connected
left 29 and ri rame side portions 22 connected

r 80 asdiol he retatadede| relativnto the fitamengpenfportiens2padtthe left and
p 8A, _an nectors 25 provi ded between the

E'ﬂ&‘t bq%tp‘é‘%d’?s&%npl ural frame |ower portions 21

a e \, e fro and r

d!q ect | ghng\t“ a&%%gg?{v[\)gé nsqlf)i?1 urélg“}se%pp gs@“ﬁ%ﬂ“?ﬁ@@ support

f appaerdtagdr [Rifdt, arlidihg HHANE is PRy ﬁﬁéﬁama ifdan %Rﬁstmg pipe K,
Ieft and right frame side portlons 22 are forned

adfter which, theesuppiot arfpaantud dpshe coipaguin pbristas of wlnoh are in
.ni;n whi ch, has

BRI AP hE s i i e T and
%Rﬂ@ﬁ&p&@&i t e Lt Qﬁgregﬁlaé]ﬂnk%f hé& back- ﬂﬁﬁg%na% al Uis 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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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 intg the female screws of

t he tubul ar bodies 283; and manipul 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
asFu@hbembed, ahalbR ' Il

23 and the |eft andIﬁa%hP?gﬁ%ﬂ?%gﬁ%ﬁ§¢g§m§§$§?%ﬁg1 f%%ouhwani
[ chagtione and thesude puppms mwirtiohs 134 1gpwsinagdast chathner surface of
o%ﬁrﬂtLons.of this support apparatus 1. First, a

| itRPUUPEPPE Li s newly installed in an existing pipe

K, t [ h upport  appa us..l, the su rt

S So0L1 37 S8, e S BR B BRSSP 841, and
| Sipped UdiporD tfortibas | lir@ L he, Li:ni I :

ZO_I?E tr_ar%as por%bgglhtﬁg ﬁl‘é aggcg‘?gglﬁhghaeéégﬂgpag%@nlgﬁg# ?lﬁggce of the
bdiglinginibe dg amudesiribedlenslidry injretioanhisles ete(foemedl @ the lining

15%. OO&%] I\ﬁ]ﬁl ljft/drop bolts 42 are rotated
r SIRR v 8LEE W REhfamRdestinne nopde wttachmpant meazhdr 5 is inserted into
S .atk sing the nnj ng wheel s 41,
S0 ec ALY e Bt 2 SRR it lats 6 e
r anghonedl 16 flie det RGhd ARHL Bl s%i?ﬁél‘ﬁéﬁrﬁﬁ%%s'nﬁgi‘f nd upper support

surface of the Ilining pipe L. eel
haoiewndd btevey sealined7pfdnchibringe thonaijestio anezzd¥ attachment

the |Jning pipe L, each of the extension bolts 284 of
t P tRb@EF gAnpiectign ogaleyis gounlednwithpuioint pertion 61 of

p ' xtendi ng, th xt ensi©En, bol ts

DR bRISA8 o W REAIBABIND 0808 1914 SUSHARLOLLS
Floog2hi ©nee adenpatliagt sRHRe qmtﬁnﬁfg nPitedial SUCHAE %H'shed, the
and the 30 upper support portions 351 push against the

| Prassute platect emd sealanhimngreprgmoted Foom Fibwet dide upport portions

t | ef nd right frame side portio 22 extend in
LREL i 458 uinelchumisat BavHoBRCOSY:celier, Shiss 12 APt fadsshown) is

. _ . . £ the lini .

PRI, AP P (iU BEELONTATER, e inlftion oS Rfachment

smppiber §)eldsingsff 3R opanthg &f thefipe SKAPOA hoPQbk 5ANS

% are pushl ngzﬂ?ﬂal nst the i nner surface of the.

| 108PRy Mithe bac degguaieriad @ dasibardened, diiei extengibrolts 284 of
f int [ini [ L, aft whj : .

e AP BDst 284 ke nrheabed i “thia mampolatien iparsions 285,

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 iﬁward, 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 upper 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, agﬁ back-filling material U is supplied.

[@@@QF“EPQ porignec B4 hoand Jpper obt bhhet rial

hag finis g%of%ggéi pr essureﬂg)?at e ogﬂngb%tg%gggéf'fegﬁﬁ@y&om the

r ehBved! t dag %@?& tafn|tdob¢dtaﬁss thé5‘uﬁﬁii%g'iwtheblg941 are at

up 0 | ON , oarter LS, a Ca no

shgﬁ%)ﬂ’.‘éﬁé‘%ﬁé’éﬁ PRty éi (A beameyed dot then nB2t sbetiore using the
g

| mprnin®wielgl4g a h r. .5 closjng off the ]
oggEi ngcl of the pi pg?%%éggggh&%ggﬁe%fn’[% oFf supRort portions
baek- Fidq isuppoet portiond) HS Lid : i.on

bg‘lggs %84 of the support post 2 ar%ﬁ}&g%rg&%@ﬁossnam of each
t NPt 4RR2AEPSh 1 poay i kenexzadled ta0thett sappdrtihd Pésitions so as to

ekt . 284 ;rel at.ive to their respective

t ubul ar qggg'lmélslgfé € IF!ce} CRISCHoBRRA7le afachment meméer 5 may be
pattaclosd, 28n 1kRO Dack u r ortions 351 ]
retract fromthe | nﬂrﬂd}s&ﬁr# aclgglorﬁtpﬁ‘gg#’n 1 theyimanyer described

V8ernore, 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

Ind; ' - athe lift/drop bolts 42 are rotated
o981 Al

relative ¥e | ower portion 21, pushing the

100B6In Aamieetsbdd N re on the |lining
?i e L, whereby the Iog\%? §&u:8%or %%r'iﬁ%onge‘?ﬁ }I}\qep’%mn, when

toringedsy exjrttng pipe nsihg 4 Qiﬂm%tp[i%%gﬂ%?]et %’lﬁ)ﬂtoﬁpgibg%%téls can be

c the lining pipe L. 3
%H‘Iseaog%%ﬁ]ﬁ %S sqation i whihr backfidling noatértdisisd 24 be packed

RthcouitdRaqst I ions 341, and  upper support
portions q%%{%ﬂg é%l? ag{p&)f) oAPPHELUS (o de %ﬁﬁeﬂ&ﬂég @nd: disassembled,

wiha¢hnimproveslope pitdoR s, ' eels 41 are .
at rest, thepseupp%rt apgigpgfEQH%E@%%%S%WB@“PBH?H@erlOd-

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 nmay be extended to
their supporting positions so as to




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

descri bed above. 10 Industri3@ 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
tOEAIMS section in which back-filling material is to
be packed 15 without requiring the support apparatus
to be assenbl ed and di sassenbl ed, which inproves

Rer at ipo@hndt hbSdras thaRdpsbas h Shend Pipeadinat pavkingback-filling
gefi od. gg!)p CLA}IIJLgI\?IS [1] A sgg ort appgalrag_)fus th‘%t g)
suptsviat benvaarmﬂ]ngnpenp@umoga@ lexiSINgRIRe fand) thg puter surface of

teri.al bet . t.he . .
T S P 8 By Rl A, R i
Rpipe, thakupgortapparaw gompritgd:| ed within the existing

pi pe, the support apparatus conprising: a frane; and a
suppor ta WenBeindand a novenent nmeans provided in the

frane, a“ﬂﬁ@%h%é%gﬁé&ﬁp‘? oﬁﬁ{m%fn(fiaEQ Pfiﬂﬂ&e@ﬁh&ﬁ@'ﬁtame,
portl ons at can pe Treely nove et ween a

suppor th_emr)]ﬂietsiduppoimanemhhm_haies wppmx}t ppmnfsdhﬁt park be freely
cont act W t an Su ort,..the | nner_surfac of ..t he

ImAY§ey befvysen SriPROFIGHE Besition Hb%"fht“ﬁbﬂ‘ei PP REtipps make contact

f}?ﬂ{? %éh | slﬂﬁ#)&'t S ieE suptabadTrate ineng PR Afdarrefliétedqmsition in

ng pi pe, the novenent neans, which is . ]
anhichrthel stppdrh poftiansmre refsactedifrom thadnper suefape pf thedining pipe;

traveling on the inner surface of, the |i [ .
e SupfBovEe Biens R 1 AGcharpd 52 i Biathy PR 05 and i

abREof HaRlihg RAr fHeORmeRSArRAEOVIARE IMihg mpervasautie support
plate that can ~be freely attached/ detached, and an

i pyréons ere imohe retractechpesieen: nenber, inserted into an

i njection hole formed i. F WAIP LRA 4 | [£8 that

by the a0 esﬁ?%podfg’toglgfl% ?GA%%%%PP& ggpaapgﬁsgg{:{ﬁat at can
WP RRYELP AtdchRidrietatigl, Wash apaiijecgobackeeé |dttavhment member,
inserted into an injection hole formed in the lining pipe, is anchored by the

pressure plate.

[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;

the movement means can be lifted and dropped freely between a

traveling position in which the movement means rests upon the inner surface of



materi al between the inner surface of an existing pipe

and the outer surface of the lining pipe, the lining

pi pe having been newy installed within the existing

pi pe, the support apparatus chprising a frane; and a
support nenber and novenent neans provided in the

[ afe: t B ARSkicl HaRS :

i TRing 1BH Bh o4 QYRR oM hich 18 MRS AR is retracted
Sitdioi el ind@r Pafadel afithe hinwty sibet he support portions nmake
contact wth and support the inner syrface of t

i ni ng aBr e SHEPOrt REYHAES BEF BRIGTbN A PEgssife Pigle that can be
Sﬂf‘é%%ﬁr ﬁﬁté’a{etd/%l%cﬁ&?, reidr gt Gfjdctiom tdifzzlé N@tadhhéMC Gnember,
of t'he lining pipe; the novenent nmeans can be |ifted
angkrtrdbppedart imektiobdioledormedtinahellimggmuipet isornghered by the
whi ch the novenent neans rests upon the inner surface
HEessyre pﬁaéq ining pipe and a retracted position in

whi ch the novenent neans is retracted fromthe inner
surface of the lining pipe; and the support portions

&3 pAdeisupppridnparauspceerdingdoslame. t hat can be freely
attached/ det.ached, . and-an i,nj [ t ;
rermbeHergth U pae 1S SR o B opRf o 4 BERERPher portion
lchdRebdPioPthe framarieéwer portioy Vikea syppestspost thataisefredlg]liftable and

The support apparatus according to ¢laim?2, wherejn
dnepprplenend &anervidenreans corneciedrie et apd HERD Fds,Df the frame
fhALE a f WRIpost via a freel
S PESHRRF i B ot RGO e Suh R 3 L vy ol
@k RAPEYIE end Andethblerertensida apoy dridons connected to the

left and right ends of the f oy
to be he BRIPPTL RFHETATS CARGBYERRLRLE Ioyet FPROLjsEYqES connected
RO Hle Hfifle ?O\I/ér%lny%n, ?ﬂr?jé%s ; Support foRfisraconféded to the frame upper

extension arny an ort "portions are configured ,
Qlortpin,raatl ploak sidsusipport footiarisovesncdeh e tikeileft and might frame side
frame | ower e rtion, plural upper support portions

POHHIE BPIH Ve He frame upper portion, and plural side
support portions connected to the left and right frane

side portions, respectively. H4] The support

dppar dthesupperd apfianajus accerdingrioxlaighdrein the frame is

CONT! GG 6hn e Rratietls LEriHTrdd 8P bloPA il foh @ PRERLR cdtnected 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

the support portions are configured of plural lower support portions connected
across the plural frame lower portions, plural upper support portions connected across
the frame upper portions, and plural side support portions connected across the left and

right frame side portions.

[5] The support apparatus according to claim 3 or 4,



intervals in the front and rear directions by frane
connectors, plural franme upper portions connected
respectively to the frame | ower portions via support

posts that are freely |iftabBg4 and droppable, and

plural left and right franme side portions, each of

whi ch j ; d ri :
respec l?e\r/éélﬂ?ﬁ g?r%‘s‘%p%@P Bﬁgaro |%I{r?é ﬁ{sboué\ﬁseg:g tcl)'p&%g%f) fr)%)(relf ,yand the side
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Eng Pﬂees%ﬁpwtcoaamdows&sr%%%@ Wodipnss the| frame upper portions,
laQ¥eie REPRATohP HakleQife 119&{\8{[?39 ?&gect%{}?ﬁﬁlt 12 the Birdhture, so as to
frame | ower portions, plural upper sudpport portions

berdreelyt sttichabloas] ddtévhableane upper portions, and plural

si de support portions connected across the left and

right frame side portions. [5] The support apparatus

A6 OF diRGupbreapbaiing QcodingX® cIWRET & ) the | over

support portions, the upper support portions, and the )
si de gthspon beying inembersrthatimakesgninst withtand lpee espable of supporting

SFOR GG REERRAR I abrRoBs AIBYYRE drorEg o ends of he
tthend Ibaeepetpay. portions, and the left and right

frame side portions, respectively, that face the
curvature, so as to be freely attachable and

I di
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cont actherdih hhe bwlverr sippeond goktéonsf uppy opport @orticne, amf side support
and. right frame side_portions are provided on the |eft
BRGNS 3Fa 0. e myte Wimupdength ane | ower portions. [7] The
support apparatus according to claim3 or 4, wherein

the | ower support portions, upper support portions,

and side support portions are 0.5 mto 10 min

| engt h.



