-1- Multi-Step Gouting Apparatus and Method Field of the |Invenfi®odBés <
present invention relates to a nmulti-step grouting apparatus and net hod
with FRP pipe having a high strength. Mre particularly, the present po<
i'nvention relates to a multi-step grouting apparatus and net hod whi ch can
prevent an inflow of groundwater, and reduce a rel axation area of ground
due to a tunnel excavation, and inproye a bearing capacity of ground, in
.case of excavating a tunnel in a weathered rock including a soft alluvial
soils, or earth and soil. Background of the Invention In nodern
construction works of underground structure, an auxiliary reinforcenent for
~excavation is used-i&ﬁﬁrevent a damage of an adjacent structure and to

i nprove a safety of URIEP FERINGDE t ADPRGATES Methwd, conbi nation of

both nethods for grouting a | eakproof and a reinforcenent is used to

si mul taneously obtain effects of | eakproof and reinforcenent in sone cases.
Cenerally, a representative nethod for an auxiliary reinforcenent for
excavation is a grouting nethod for reinforcenment using a steel pipe.
Conventionally, a grouting nethod for reinforcenent conprises the steps of
bori ng, i nFeltli of) the sheeintimmpe, caul ki ng, sealing and grouting, and is

enpl oyed for a leakproof and a.reinforcenent of. soft weat hered rock
Layer. Prior to LXEEFEEHGRECRIARa e MUY SIoR; SFABHEE APa28m ar o
bored at rQ&R’!rﬁéthbﬂt@Et}ﬁaFRPaFﬂiénHa\Hﬁg PHNRERINGEh. [ DRré WaRGtulad! ehe t he

boring operation, a small-caliber steel pipe connected with a coupling is
i nserted i Bregepbirveiionerelaiesriel a mujtestengreiding apparatns and Bietheke st eel

pi pe and a ft LS ] o] (e} Lan.
R Do s apiHiihehn AHGeh ah BN BF drBEAFAerObnd RAGK PRUBKAAT ardl
seal i ng hosk giroumd diee tooahtiunokl epcavagiooy tandginmapeei albesxdng ncppanity off t he
-2- clearance bhet.ween t st eel. ige and t he bored hé)l e., And i,n order to
ground, in case o excavatm% tunnel in a weathered rock 'including a

soft alluvial soils, or earth and soil.

Background of the Invention

In modern construction works of underground structure, an
auxiliary reinforcement for excavation is used to prevent a damage of an
adjacent structure and to improve a safety of an underground structure,
and also a combination of both methods for grouting a leakproof and a
reinforcement is used to simultaneously obtain effects of leakproof and
reinforcement in some cases. 'Generally, a representative method for ér{
auxiliary reinforcement for excavation is a grouting method for
reinforcement using a steel pipe. |

Conventionally, a grouting method for reinforcement comprises the
steps of boring, inserting a steel pipe, caulking, sealing and grouting, and
is employed for a leakproof and a reinforcement of a soft weathered rock
layer. Prior to excavating a tunnel, holes with a diameter of 125mm are
bored at regular intervals around the perimeter of the tunnel. After the
boring opefation, a small-caliber steel pipe connected with a coupling is
inserted in a bored hole, wherein injection holes are formed on the steel
pipe and a rubber band is installed thereon for a backflow prevention.
After inserting a steel pipé, a caulking compound is .filled through a

sealing hose in order to block up a grouting material coming out of the
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execute a nulti-step grouting operation, a packer is inserted into a steel
pi pe, and the nulti-step grouting operation is carried out by neans of

movi ng the packer fromthe inside to the outside, using an injection hole.
The conventtonal grouting nethod for an auxiliary reinforcenment as

descri bed above has many shortcomi ngs. First, the steel pipe used in the
conventional nethod thereof is only-used for an auxiliary reinforcenent
.during the construction, which neans that it can not be used for a

per manent reinforcenent, since the steel pipe can be easily corroded in
ground. Sedeadhincetbdatalees thel strel pipeeand theitbooéd Hohe sAedlinporndes tprotruded
-on the surfacetvvnen tlﬁg qext s%.eE of ef’(lcavati ng t unnel 'tsdc rried qut after
conpl et i ng®tH & Yot g™ 6B F B, CRARTAY #PECEeHY YT (B0 AseTT a steel
pi pe into pipe, badeateholti-diep te@otilits Wjetdtiornls theriéd eat HY p&anknofcase t hat
a depth of reinforcenment dependi ng upon the ground status and. a size of a

cr oss- sect MOWHE {he meckes iy thegpside tor the optsds, (RE 131k 1YLl Bofa, t he

effect of gheUrintiBnal QitiflinleS nflREELIELUnACANSS, LhiRird:RbAERL @8 fole for a
grouting material 1s blocked by contacting the steel pipe wth the interior
surface of deggsrigdhaitavedhes manshsheecomingst. tHiests tleeestesl mipe as@dan the

di stributi i I i ah i of .unj f C i.nj ection
hol es are ((r’)lo Pg\%@ﬂ%%ﬁ%@l&egﬂ?@f ﬁge < 1%61%8? gloﬁj%dctaﬁ%{rﬁ%ﬂ%g?& (lx)'r#r}the

| nvent i on duringjthet cafstiutcions eddct rearsnthainiticant nopbevaskel formal ti - step

grouting apparatus and nethod w th ERP(Fi bergl ass,Rei nforced Pl astics) pipe
P i oh aBERRAAE G eTREeTbe P dde. St BBt bGTAHIAGITPR 3 t unhel
can be i nppRYSMH. DeRESE RftaRkBs 8RRhLCHIld BY QPR LHhO NteANGIDBS 'proRi864 Of the

present invention is to provide a nulti-step grouting apparatus and met hod
wi th FRP pPppethahswifadeawhen dwcnextentepedf escavatinge fwprabos ¢arriedcowWasi ng t he

i njecting Qf routing.material intg.the. bored. A further
obj ect of ?ﬁg}] %&5@ éeht?nqg rtllg\iéeJ rf)%%g?so te(%ﬁborn(jvit’@jel}(g 1%1?,{&?%{@%%&185%# n£g
appar at us sted! Pige@rctoviHehbddB olpeduen tavithe hweight Dfaheysteol bipadlie ke
i njection ﬁi‘pe ddue_to the |ight weé ht, . and the{le isn
at a depth of reinforcement e%endmg upon the ground status and a
size of a cross—sectional tunnel is big. Forth, after inserting the steel
pipe, the effect of grouting in ground is decreased because the injection
hole for a grouting material is blocked by contacting the steel pipe with
the interior surface of bored hole due to the weight of the steel pipe, and
a distribution of the g_routing material is not uniform because all injection

holes are not wholly opened in the step of ihjection.

Objects of the Invention

An object of the present inv_ention is to provide a multi—step
grouting apparatus and method with FRP(Fiberglass Reinforced Plastics)
pipe in which a corrosion is not occurred, and a speed of excavating a -
tunnel can be imbroved because of an easy. cutting operation.

Another object of the present invention is to provide a multi-step
grouting apparatus and method with FRP pipe which has an excellent
effect of leakproof by increasing the injecting amount of a grouting
material into the bored hole.

A further object of the present invention is to provide a rﬁulti—step
grouting apparatus and method with FRP pipe in which it is easy to

handle an injection pipe due to the light weight, and there is no



- 3- phenonenon of plugging an injection hole, caused by the weight of the
i'nj ection pipe, so that the efficiency of the injecting operation is
excellent and the distribution of the grouting material is also uniform
These and ot her objects will appear upon reading the follow ng
specification and claims and upon considering in connection therewith the
attached drawing to which they relateé ~Sunmary of the Invention The
.multi-step grouting apparatus and nmethod with FRP pipe in accordance with
t he present invention conprises a cylindrical injection pipe 1 in which a
pl ural i t y Benonjesen of Phiggdne A igedtinnmbgleacauper e thee Waightepf dher eqgul ar
-intervals ; p r . 2 i Lk 0g: COR{ | ti.on, rmed in
one body ﬁ??%ﬁgﬁ Pﬁ%éggﬁ%ﬁ§g?%gﬁ%agﬁ%yéﬁgggﬁﬁgggT% a#%%ﬁgﬁ]%ﬁ%g%ﬁgﬁpthread
connect s tdrel ithe elistribatiphpefstie amiting amatexakeimalsot hnidawnf or nred on bot h

ends thereof; a.backflo revention ans in order to open d cl ose said

i njection hole é&leﬁ"ﬁ ?rhc;(vgglﬁroemﬁstssewgﬁ WITPER iugopnrsegggxgda?%lfglposmging i njection
pi pe 1 andspezifitsgidnl aid iclyirct and) o r corsidegingaie coahectiorp dedrewith that i s
i-nserted into the inside of said injection pipe 2 and is used for sealing
the insi dedtéches drawingctq B‘HH%’ geey relale two sealing hoses 9 inserted into
the bored hole 11, wherein one having a long length is placed on the | ower

part of the injection pipe and extended up to the end of the bored hole 11,
and the othummavy mf theHdoventiongt h i s placed on the upper part of the

i njection pipe [ al ] ed e he .ho e.11. A
fiberglass rei n?f;f?ecé—xﬁﬁ %ll z%ée?}l %}s%?"f—t%%) E\Lﬁarggﬁrgpggédm g{hotg ?ﬁl%e??ai}gﬂeah% a
resin, whiadvordareeswitihn tloaliprésegt dndertionu tagiprises G, clindraca pagsttioh
excavating a tunnel  can bq [ roved.becauge tt{ cutting work of FRP is
easi er t haPPEhhdn g¥h e%IpBY%&,’ fnigieqtiog heoles; 3 agg formed rapiid dhe due to the
l'i ght wei gpéridiBeires regilsr et Aslantes i srbaeed apact® B&FiheSh Ghg €si stance
of FRP are excellent, so that it can be used for a permanent reinforcenent
as wel | ascenfiguratipn ds yformiedfior ersrbody Bithedn Dajectipptnipg lofndre Dr awi ngs

coupler 12 with an internal thread connects the injection pipes 1 having

an external thread formed on both ends thereof; a backflow prevention
méans in order to open and close said injection hole 3; an injection hose
5 which is inserted into said injection pipe 1 and is used for injecting a
grouting material; a packer 6 that is inserted into the inside of said
injection pipe 2 and is used for sealing the inside of said injection pipe 2;
and two sealing hoses 9 inserted into the bored hole 11, wherein one
having a long length is placed on the lower part of the iﬁjection pipe- f
and extended up to the end of the bored hole 11, and the other having a
short length is placed on the upper part of the injection pipe and instélled
up to the entrance of the bored hole 11. .

. A fiberglass reinforced plastics(FRP) is composed of a fiberglaés
and a resin, which is easy.in cutting and manufacturing, and a speed of
excavating a tunnel can be improved because the cutting work of FRP is
easier than that of steel bipe, and also, it is easy in handling due to the
light weight thereof. The chemical resistance and the corrosion resistance
of FRP are excellent, so that it can be used for a permanent

reinforcement as well as an auxiliary reinforcement.

Brief Description of the Drawings



-4- I'n the drawing in which a preferred enbodi nent of the present invention
is disclosed: Fig. 1 is a cross-sectional view showing a state that an
injection pipe is installed into a bored hole; Fig. 2 is a cross-sectional
view of the:preferred enbodi nent of a multi-step grouting apparatus in
accordance with the present invention; Fig. 3 shows a front view and a side
view of an injection pipe; Fig. 4 is 4 perspective view showng a state
that a packer and an injection hose are inserted into an injection pipe;
Fig. 5 shows a front view and a cross-sectional view of a coupler. Detailed
Descri ption of tHethendsawing imHehishes aeferredepmbedingnt] obéhel@sesenbed wi t h

-reference t a jnhg drawings. A nulti-step grouting apparatus and
Pl B AR RN

met hod with ass Reinforced Plastic) pipe is conposed of an
injection pipe 1Fim baskf trosspsentontl otewesnosyingna istatectiab narh @gection a

packer 6, and a sealjng.hose 9. An injection pipe 1 having a cylindrical
confi gur at P8’ % lﬁﬁ%a@e‘gflmﬁ Bet?odf’gg'ém?’ei nforced plastic, wherein a plurality

of injection hol B 32 4§ & tRIsIeSediondN&idWenfPRIc PRiféfre@lehBiiiindht idit£r val s,
and a plurality of couplers 12 with an infernal thread connect the

i nj ection PRPEL stem gueuy s APRskabuh A acRPkaace GVitB dthenpissent éteatioRer eof . I n
the front end of IRHERE | i , c%n-ge Q@Egmb rs s lled in
order to easily F%és?g%tswiota&i hggoﬁg ‘%raélg Iglole. sp(a?lfcéf;f : QSP%EQ ring
configuration isFiprées a pempective wiewt $heawingng estatieothai pegatkembrd edm t he

spacer 2 is_protruded and. formed at regular intervals. Wen the injection
pipe 1is il?rggﬁ?%}qsﬁt%fe_afnﬁsggg lﬂgq @nl@?e“?‘r?é‘ BP&ter 2 plays a role to keep
a clearance bet wegn SzhbRiseatiremt MRV aBdal dragsIREEEMAN visW bRGE cofiplthe
bored hole 11, so that the injection of a grouting material is not

obstructed and the injection pipe 1 can be placed in the nearest center of

hol e 3 fo The e P e o a0 Ction pipe 1 into the bored
hol e 11. Ther ef oflthe phesenthmvientiont Wil bé plescribed with reference to the
accompanying drawings. _

A multi-step grouting apparatus and method with FRP(Fiberglass
Reinforced Plastic) pipe is composed of an injection pipe 1, a backflow
prevention means, an injection hose 5, a packer 6, and a sealing hose 9.

An injection pipe 1 having a cylindrical configuration is made of
fiberglass reinforced plastic, wherein a plurality of injection holes 3 are
formed around the perimeter at .regu'lar intervals, and a plufality of
couplers 12 with an internal thread connect the injection pipes 1 haviné
an external thread formed on both ends thereof. In the front end of the
injection pipe 1, a cone can be further installed in order to easily insert it
into the bored hole.

A spacer 2 having a ring configuration is formed in one body with
an injection pipe 1, wherein the spacer 2 is protruded and formed at
regular intervals. When the injection' pipe 1 is inserted into a bored hole
ll_, the spacer _2 plays a role to keep a clearance between an injection
hole 3 and an interior surface of the bored hole 11, so that the injection
of a grouting material is not obstructed and the injection pipe 1 can be
placed in the nearest center of the bored hole 11. Also, the spacer 2 is
installed in front of an injection hole 3 to the inserting direction of the

injection pipe 1 into the bored hole 11. Therefore, when the injectiori pipe



1 is inserted into the bored hole 11, the spacer 2 prevent a damage of a
rubber band 4 used for a backfl ow prevention neans, which is caused by
contacting the rubber band 4 with the ununiforminterior surface of the
bored hole 11, so that the injection hole 3 is prevented from clogging. A
backfl ow prevention neans is installed in order to prevent an inflow of
earth and soil, or inpurities into angi-njection hole 3 in case of inserting
.an injection pipe 1 into a bored hole 11, and a flow ng backward of a
grouting material into the injection pipe 1. A rubber band 4 is used as a

backf | ow pi exeimserBd MRe1She Doged BbReN 1 beRdshades B Dresntt Halaexdg®y bpla surface
-of an injection pipe 1, so.that the rubber band 4 plugs.up.the i?rgagcti on

hol e 4. By T{lpRer; briib 4sesesk fama hagkélew SRENEQ8 Eap?, &’hg‘?}blﬁ iCAYSSmO¥rial , a
gap is forpeskaPahYese fibbef ‘lﬁlﬁﬁuh\ﬁl I eigle?ﬂﬂlﬁiﬂﬁjﬂdri‘ﬂg%?ibk afrfQleoBthand

thereby the grout] n? material 1s fil in_a vol ground or crack. Only
one rubber bpeasdhelgnlbesaisat, thenthiettian &ojst drisl preyentedr friopecldgsiag can be

used by overl appi i C BQ f uy.t r i ' band 4.
The pi nhol es ar% ﬁgcrkrrfg#‘?&gjgﬁgnstg%p un,S {/\Sh{e?l%&y{?g ?ﬁjglé% i%oﬂgﬁér‘,ééglgﬁa{ne IS
i ncr eased, irfleew rafbéath anddsdil, i or axparides intohan éhjeceont lede (B it @ass odr e

getting larger,. and a .groutin terial flo o] t her et hr ough, whereby the
ST ci ency THETERE A HECROh FATE 4 RO PRETACST | ol SEaA BEVitHhPEGEH o he
rubber bandf taY@_?mﬁir(%‘ rfatBASK {6 V¢hRr RY&ionOPipfERNSA NafhHeh ehaadv 2Nk agRs i N
manuf acturing, installing, and significant cost savings. An injection hose

5 is instaPped bagklow preyeadonfmegns. njlee rebbesi bandi 4 nsetacnridsgt i ng
material is.idser i he:insjde: af 1t he 4 0 act i ' b of
ioi ng the FAIRE] bitacdlbP anfricdlRhCinR! L OF thil B LA6LA BEnd AMERAD

i nj ection hosenjectign fedker By she amppessd obfthe \injegtian coressige & and a pi pe

ther ot hr ouSFOUTHE BRBEy 1 EoBnBEERd B TPt FTAreBtTha BRHSR The pi pe
can be expafidetodhble ANtahactheseHly tike @ROWIRS I84ketial is Nlekhat aavsiiesy ance
between the pipe 7 and the interior_ surface of_ the injection pi Pe lis
ground or crack. Only one rubber band can be used, ‘and also a plurality
of rubber bands can be used by overlapping.
Pinholes can be further formed in the rubber band 4. The
pinholes are normally closed. But, when the injection pressure is
increased, the rubber band 4 is expanded, therefore, the pinholes are
getting lai*ger, and a grouting material flows out therethrough, whereby'
the efficiency of the injection of a grouting material can be impfoved.
The rubber band type 4 of a backflow prevention means has the
advantages in manufacturing, installing, and significant cost savings.
An injection hose 5 is installed in the inside of an injection pipe 1,
and a grouting material is inserted into the inside of the injection pipe 1
by means of using the injection hose 5. A packer 6 is installed at the
end of the injection hose 5.
A packer 6 is composed of two guard rings 8_' and a pipe installed
between the guard rings, and the injection hose 5 is passed therethrough.
-The pipe 7 is connected with an air injecting pipe. .'The pipe can be
expanded and contracted by a compressed air, so that a _clgarénce
between the pipe 7 and the interior surface of the injection pipe 1 is
sealed by means of blowing a compressed air in the pipe 7. Accordingly,

a grouting material injected through the injection hose 5, which is



seal ed by neans of blowing a conpressed air in the pipe 7. Accordingly, a
grouting material injected through the injection hose 5 which is - 6-
ext ended by passing through the packer 6, is blocked by the pipe 7, thereby
the grouting material does not flow backward to the entrance of the
injection pipe 1. After installing the pipe 7, the grouting material is

I njected through the injection hole-3% -so that a backfl ow of the grouting
material in the injection pipe 1 is prevented and the grouting material can
be filled fromthe inside of the bored hole 11. After conpleting the

i nj ecti on ¢xtended hyegassing ttheoydpéhd packen batt btbckgdiby dhel nibe 7 nj ecti on

-~ hose 5 havj X ' e owar h rance picpe 7 is
expanded aﬁgh%%ﬁ;{" ghgf%(%:ﬁ{l{lg e&?%ﬁq}e%l\étﬁg% I}I)&p@o‘%, g"flﬁ@%aergf Eoe ’r';h?%gt@rﬁgﬁt(%fng

mat eri al i thd injjecticed pipehlis, Afftee igswliingghergfips i7althe Lroutihg dnbtevial tife end of
the bored hol b met hod of lLLti-step injection.. A dianmeter of the
guar d 1 ngmaested dhved e dbieetin Hofe ohao; Wek db Dar SHRT et B ERATHTE ect i on

pi pe 1, therededlent e gyactbd iphee 8 isaprebenfedeshy thouaduting @aterialfem t he
i-nj ection hose 5 with the contracted pipe 7 is noved in the injection pipe
1, the guaP® fHledgirgmuphe dnsige oft thepbepedcholenkl. piflier; completing &t act wit h
the wal | of,; | B | ipe : ' 0 into a
bored hol efn %&%&E&i %f% hi[éﬁgegfeeg] it%e p?l-%gsjlessgaﬁ%\gn&ﬁg ﬁ%ﬁ%%g gf}légtl %{:LISI&EI aced at
the | ower hasa Sofiaving thej pakenrt pd peoved tawaild ihe extrendadend théei@ipmd of t he

por e ol ek BB AR OO b T G B, 1,

| ong sealing e aced at

entrance ofndtéigalbrr fgedtedie Thus Atheegldutthee oqrerialdis gilled |fked the eh&afance
bet ween the i jectiolg gl el ana_@t he_bored hole 11 through the sealing hose
9. The seal %gome ndl iy £ PEEWS phs IREHTHEP dBISsHO he bored hole 11 to

the entrance thekeabnididondlind k@ he 8014 B1a0P Tnart iRkt bPIneGALiag

conpound is filled up to the entrance of the bored hole, the sealing
conpound i diapvetef lobwbd infrctioghpiphel, stherefoxe thé gyahbging 8ptarcde freelvhe upper

part of the JJlhel:al. PiPfer the MSiebbS Hold Gt e ANPALRY BIYS B
moved in the injection pipe 1, the guard ring plays a role to protect the
pipe ’7, not to contact with the wall of the injection pipe 1.

Two sealing hoses 9 are inserted into a bored hole 11. One of the
sealing hose 9 having a long length is placed at the lower part of the
injection pipe 1, which is extended to the end of the bored hole 11, énd
the other haVing a short length in comparison with the long sealihg hose
is placed at the upper part, which is extended to the entrdnce of the -*

bored hole 11. A sealing compound is filled in clearance between the
injection pipé 1 and the bored hole 11 through the sealing hose 9. The
sealing compound is filled from the inside of the bored hole 11 to the
entrance thereof through the long sealing hose. When the sealing
compound is filled up to the entrance of the bored hole, the sealing
compound is overflowed through the short sealing hose 9 placed at the
upper part of the injection pipe 1. The injected sealing compound plays a
role to push out the impurities remained in the bored hole 11, and to |
block water percolating into the bored hole 11, and to hold a position of
the injection pipe 1, so that it makes the injecting operation of a gropting
material easy. Also, the sealing compound is mixed with the injected

_grouting material, and solidified, and acts as a stabilizer liquid.



role to push out the inpurities remained in the bored hole 11, and to bl ock
wat er percolating into the bored hole 11, and to hold a position of the
injection pipe 1, so that it makes the injecting operation of a grouting
material easy. Also, the sealing conpound is mxed with the injected

grouting material, and solidified, and acts as a stabilizer |iquid. -7-
A grouting process by nulti-step in_.accordance with the present invention
.is described as follows. First of all, the excavating operation is carried

out upwardly agai nst the excavation surface. The injection pipe 1 is

prepared to be QuerbatigWrbbess bpagelti-3t&a\ih N@carddned WAl tHgupaisean at
. factory. A backflqwe&)rev,en I on_nmeans such as a rubber band 4 1s installed
on an i nj e&VFBHORMAP e§°¥15?<5r@6 foMo®i$- i nj ection pipe 1, and then the

i nj ection pipes Frdrér GONARC ERELANINEEBPSafbn AsPldttiRhi dut Rhwarip! ers 12.
After the excavating operation, the injection pipe 1 is inserted into the
bor ed hol eagainstSthss exertation, suniace eal e dnireides ripadeisi neapared to heo t he
bored hol e ] o] I : the J Rj i o, pi pe 1 and
ext ended u%&%g O&gwgtﬁdgosiggﬂ—egl%&e}gg ha‘é?@gﬁc_?ﬁjﬁ%gag@ﬁe?ﬂ :EHSC%%I%"écerAH on the
upper par tbakflove preyetionomeanpesuchngs iansdldierelohng 4t is insealkedt oareee of t he

bored hole _11.. After e cogpletion of inserting,the ipjectiaon pipe 1 and
ceal | ng. haiEion, helen dPLcE 141 HReRivLdRble 24 Tensiis BuetiprlRs a
caul ki ng CD@@%ne&eéeﬁﬂr'ﬂ@ar@ﬁp%u?ﬁlral&y' bf eetisidrd Npouatdrhgeseal i ng hose
9 which is extended up to the end of the bored hole 11. Wen the sealing

conpound | SXGAYAEINE oRRedation. othghiniectiosie Bineny ipdasereduinton thes bprest Apleed up to
the entran d I iNLEeCct. per.at )f qt seal i ng
compound i gf's %%%% Pgt\%sg’nw?ﬁes %%é% i}%%gsc ogryﬁgeﬁ&lwge%s gftladdlhfq'in%%e{i o}t@gms
degree, thkl.i fpeetis aiadedsen Shenower grard g abkeinjétion pmmst hldnddestendeéd end

er ool T DR B Qb gl S0, PR e S HUEE 5504 19
expanded byar® SOtHY @fs@sbraipipe, tandr RRYallddeup tbetheObntiahde 6f théedred ection
prpe 1 1s RSP After %o Completion of insertin the imiechion gipe | and seating "
hose 9, the entrance of the bored hole 11 is sealed by using a caulking
compound. A sealing compound is injected through the sealing hose 9
which is extended up to the end of the bored hole 11. When the sealing
compound is overflowed through the sealing hose 9 which ié installed up
to the entrance of the bored hole 11, the injecting operation of the sealing
compound is stopped. When the sealing compound is solidified to some
degree, the injection hose 5 in which a packer 6 is installed at the en'd(
thereof is inserted into the injection pipe 1, followed by injecting a
grouting material. A pipe 7 placed at the center of the packer 6 is
expanded by a compressed air, thereby the interior wall of the injection
pipe 1 is sealed. The grouting material injected through the injection
hose 5, which is extended through the packer 6, is blocked by the pipe 7,
therefore, the grouting material is injected through the only injection hole
3 after installing the pipe 7. When the injection of the grouting material
is completed, the pipe 7 is contracted, thereafter moving the injection hose
5 toward the outside, and the pipe is expanded again in order to seal the
injection pipe 1, followed by injecting the grouting material. As described
above, the injecting operation of the grouting material is a multi-step

injection which is executed from the end of the bored hole 11. The



hose 5, "which is extended through the packer 6, is blocked by the pipe 7,
therefore, the grouting material is injected through the only injection
hole 3 after installing the pipe 7. Wen the injection of the grouting
material is conpleted, the pipe 7 is contracted, thereafter noving the
injection hose 5 toward the outside, and the pipe is expanded again in
order to seal the injection pipe 1,-feollowed by injecting the grouting

. material. As described above, the injecting operation of the grouting
material is a nmulti-step injection which is executed fromthe end of the
bor ed hol enjectedigeouting Snatieriab ¢t dursiyfidledi ingtheairesideabf itbe finjestiohi pibed i n t he

. inside of the injection.pipe thergafter flow out ,thro h

i njection o&‘gr%é,f& n%o‘ﬁg%cgf‘lggtglém %‘eg}rHﬁ?‘ltb?n i\{lﬁgeg ?H ?8% .%rfﬁggad;ggtﬁ ng
conpound fgiouad, aAdtiaecdaomath hosealihg, cangowal ifilledli i@dtheTberaar Bslenil,i nventi on
can be applied for. the use of a soil .nailing as I.l_as. for repnforcing the
oround. A abSrlfed T ThRroRee BABHPR S TP LEiIdBe e &1 M U gl ass
and a resiggilitfi fhwell 88FYr irBingstetdgnghandoampuf act uri ng, and a speed of
excavating a tunnel can be inproved because the cutting work of FRP is

easi er than that? dibesglass sindercednplasficdFRR) issceargsadnohantibenglastue to the
i ght wei h f e: 1 cal . Lesi C osi i stance

of FRP ar g%%(%e Sgrﬁtyhg% ﬁlgggl} Eﬁccélﬁﬁ%%%@g&fn%?&athﬂgghgﬁgn%s sﬂg?(;l? grcemant

as wel | asexravatingl a angnelecarf beciempoved Aesausea theilcuttired epordpr ofitHRIY is

apparatus in.acgordance wih the present iLnvention provi.des,that
separ at or ?3551%@'%31@%[%?'%&%@@%&5@ akgf’hltalSFF@’Sypi“bB{a PE HAYst g‘? (—FE‘?S a
rubber bangghtaReightStherBf, Usi ng the separator, an injection pipe is placed

at the center of _a bored hole, so that the injection pipe is not directly
contact with thelhrchemigal \gapistascet and boe cqriosion resigaaedof FRP agkes t he

of the or oRRBAE D Blarfie A bR A BerfBRnr FAIBLARAN G Bl AL Lo
present i nameruxdiryareitforeasénty carri ed out by an ordinary
Also, a multi-step grouting apparatus in accordance with the

present invention provides that a separator is prepared to be one body

with a FRP pipe, which protects' a rubber band, and also, by using the

separator, an injection pipe is placed at the center of a bored hole, so that

the injection pipe is not directly contact with the interior wall of the

bored hole. Therefore, it makes.the injecting operation of a grouting

material easy, and also the distribution of the grouting material in the

inside of the bored hole is uniform. - S

The present inventién can be easily carried out by an ordinary

skilled person in the aft. Many modifications and changes may be
deemed to be within the scope of the present invention as defined in the

following claims.




skilled person in the art. Many nodifications and changes nmay be deened to
be within the scope of the present invention as defined in the follow ng

cl ai ns. VWhat is clained is: 1. A multi-step grouting apparatus
conprising> a cylindrical injection pipe 1 in which a plurality of
injection holes 3 are forned around the perineter at regular intervals and
a plurality of protruded spacers 2 having a ring configuration is fornmed in
one body with an injection pipe 1 and®a coupler 12 with an internal thread
connects the injection pipes 1 having an external thread fornmed on -both
ends th%&ﬁOf; a_ hackflow prevention nmeans to open and cl ose said injection
hol e 3; at j$ &4 bse 5 that is inserted into said injection pipe 1 and
is used for injecting a grouting nmaterial; a packer 6 that is inserted into
the inside of ,said injection pipe 2 and is, used for sealing the inside of

sai d injlect i o PP5ESEP SRUUNFLARPAEATHS GOMBESDEY  nserted into the bored hole
11, \A{merei_n_ om@;lzmdﬁl idag ilfge&%xﬁgpipan?ﬁﬂntvitrllﬁcmlaaﬁmgalgﬂ ﬁfBiﬁjdchﬁmloﬂ?&rEi 603 Ej heh

I njectiqn | pe n ext enqae up e en (0] t he Je ol e -an t he .
o her ' haGTS! rEREr e GRS &t BPE T Eife b BoR AT SOPRUCHH; ecti on
pi pe anéphmeaﬂ F@ﬂngm Triihglt &@lf@?ﬁ‘ét&'ﬁﬁﬁ ;dambqrdle@hdm&)@ ¥ith 2n injfcfme de of
apparatus-a erl ne n al , . er el sal I Nnjecll on pilpe- IS, made O
1 ber gl ZWRE 1§ Ak BROUBIeD| Las PItB o ApS AL (iad LOBDEUR dhe dishitm Pibgs 1 The
appar at Ugvig defdxi@dal thréddiféhred Wh&oeh Rn8ditherbafs kf | ow prevention nmeans is

a rubber band installed in the outside of %@id in%eciion o}e_3. 4.
The appar at us? 28KHEY REGYSTHOR| REMS IO GREt &N ofedsaid BBIEFtYaRaea3t ur t her

i ncl udes pi nhg @fectn hose ThBaRRPaiseftd iR A iiARGtioM pileal Mnd, isWhkiei n_sai d
rubber bang..is. conposed of a plurality of narrow rubber bands. 6. The
appar at Jer Hyeetig AcHOMHPE 1813 wherein said spacer 2 is installed in

front of sai daipatiests eRathiRl Bisdrtéd intoetheNBgikE | 102 Ligettic pipe Sahd isnj ection
pipe used for sealing the inside of said injection pipe 2; and '
two sealing hoses 9 inserted into the bored hole 11, wherein one having
a long length is placed on the lower part of the injection pipe 1 and extended
up to the end of the bored hole 11, and the other having a short length is
placed on the upper part of the injection pipe and installed up to the entrance

the bored hole 11.

2. The apparatus as defined in claim 1, wherein said injection pipe 1 is

made of fiberglass reinforced plastics(FRP) having a strong strength.

3. The apparatus as defined in claim 1, wherein said backflow prevention

means is a rubber band 4 installed in the outside of said injection hole 3.

4, The apparatus as defined in claim 3, wherein said rubber band 4 further

includes pinholes.

5. The apparatus as defined in claim 3, wherein said rubber band is

composed of a plurality of narrow rubber bands.

6. The apparatus as defined in claim 1, wherein said spacer 2 is installed

in front of said injection hole 3 to the inserting direction of said injection pipe

T



- 10'- 1 into the bored hole 11. 7. A nmethod for grouting conprising the
steps of: installing a backflow prevention neans on an injection hole 3 of
an injection pipe 1 of claiml or claim2, and connecting a plurality of
said injection pipes 1 by using a plurality of couplers 12 to fit in the
depth of a bored hole 11; inserting the connected injection pipe 1 into
said bored hole 11; inserting two sealing hoses 9 of claiml into said
~bored hole 11, wherein a |ong sealingichose 9 is inserted up to the end

t hereof and a short sealing hose is inserted up to the entrance thereof;
sealing the entrance of said bored hole 11 by using a caul king conpound 10;
i nj ect i ngirtosthgl hared dokpdlind t hr ough said sealing hose 9 which is inserted
up to the end of said bored hole 11 until said sealing compound is

overfl owed through the sealing hose inserted at the entrance of said bored
hol e 11;7.i nseft methaghfdrngmeuting reoasisini bieey stegs afpacker 6 of claim1 into
said injectio | ; i .d injectio ipe.l usi sai d packer
6, thereaft erﬂlls%hgrg% i%nggg%%% %Vﬁgh%]atngéralggldnt Hrrl g‘[‘x’%ﬁ“%na?%lﬁ %joz%”i on hose 5;
and r epeaiectign toiee $tefpslaind Inow clagn sZi ahdpemioectify at plarality i ofi 426d i nt er val

ovar e AR Sl 1 PSR! SENLACKLeadalk o By pSSBD BB L
bored hobaed hole 11; . | .
B inserting the connected injection pipe 1 into said bored hole 11;
inserting two sealing hoses 9 of claim 1 into said bored hole 11,
Wher_e_in a long sealing hose 9 is inserted up to the end thereof and a short
seali’;xg hose is inserted up to the entrance thereof; | '
sealing the entrance of said bored hole 11 by using a caulking
compound 10; |
injecting a sealing compound through said sealing hose 9 which is
inserted up to the end of said bored hole 11 until said sealing compound is
overflowed through the sealing hose inserted at the entrance of said bored hole
11
inserting an injection hose 5 having a packer 6 of claim 1 into said
injection pipe 5;
blocking said injection pipe 1 by using said packer 6, thereafter injecting
a grouting material through said injection hose 5; and
repeating the steps of moving said packer 6 at a definite interval
toward the outside, thereafter blocking again said injection pipe 1, followed by

injecting said grouting material, up to the entrance of said bored hole 11.

N



