WD 02/ 077372 PCT/ KRO2/ 00479 WEDGE ASSEMBLY AND | NTERNAL ANCHORAGE USI NG
THE SAME 5 TECHNI CAL FI ELD The present invention relates to a wedge
assenbl y worozmemsovi ng a tensi on nenber by the rel ease of pCiirue0gE9
engagenent corresponding to the external anchoring of the tension nenber
in inposing the anchoring | oad on the tension nenber 10 anchored to the
under ground anchor hole and an internal anchorage for nore sinply and
efficiently renoving the tension nmenber using the wedge assenbly wi thout
any renoving equi pnment such as a drawbench. BACKGROUND ART 15 As wel |
known to those skilled in the art, ground anchors are wdely used as a
sheet for preventing a coll apse of non-excavated ground around the
constructi owgEHEEdAsS WMBH&%M@@AN@MRA@W PRAESSANGE L ©

wor ks to construct UI Ing or engineering Structures as a safety
measure for preventing a |landslide of cross section of poor ground. These
ground anchors are various types, i.e., a conpression 20 type, a tension
type, mnd a pressure type. The conpression type ground anchor is usually
used but cannot renobve a tension nenber. The tension type ground anchor is

restrict eq..Roi thereby having a difficulty in remving a
tensi on n FWH&EQWKS Consi dering anchoring force, in the tension

type ground anc t he anchorl force reduc t ensi,on cracgki ng of
a grouting rrenb&ﬁe pT‘F?@mpFE?gB?%re St?p%“@a% ﬁ%ﬁeﬁﬁg)hg‘g I JeEoyR ALERYRR y to
rock bed bei g capabl e of pojnt bearing. 1 WO 02/077372 PCT/ KRO2/ 00479 The
ground anHﬁ’B} °F e s rﬁ?@*n?@ﬁ%lwﬁﬁéh@}g&é@nﬂﬁt @P%FSB@?@& deethe agridel hol e

to rock bed by using a tension nmenber (ductile steel wire) with excellent
tensi on anchoring of the tension member in imposing the anchormg load on the tension member

10  anchored to the underground anchor hole and an internal anchorage for more simply and
efficiently removing the tension member using the wedge assembly without any

removing equipment such as a drawbench.

BACKGROUND ART

15 As well known to those skilled in the art, ground anchors are widely used as a
sheet for preventing a collapse of non-excavated ground around the construction field
in underground excavation for subsurface structure works to construct building or
engineering structures, and as a safety measure for preventing a landslide of cross
section of poor ground. These ground anchors are various types, i.e., a compression

20  type, a tension type, and a pressure type. The compression type ground anchor is
usually used but cannot remove a tension member. The tension type ground anchor
is restricted point pressure, thereby having a difficulty in removing a tension member
after works. Considering anchoring force, in the tension type ground anchor, the
anchoring force is reduced by tension cracking of a grouting member. The pressure

25  type ground anchor is applied only to rock bed being capable of point bearing.



strength and nmaintains tensile force by inposing tensile load to a free

| ong side. Therefore, if the tension nenber remains on the underground

af ter compbetion37t he 5 construction work of the subsurfac®CTtKRICiM7e, this
tensi on nenber may be an obstacle to other construction works of the
subsurface structure adjacent ground to this field. On downtown with many
bui | di ngs, a tension nenber renoving nethod has been wused nore and nore.
An anchorage used,in this case.is an jnternal, anchprage for renpving the
t ensi on menber. %&e@?gﬁarﬁg@gﬁpe@%m jnfernal gRch@gacrty 3 perigrated Be %”éﬂie :

i nternal anchorage,for .renoving a tepsi nmber, of a ground _anchor,.. This
i nternal an@ I‘FBFlégéd ichsined E?ns‘%ﬁd‘?elﬁ?p?fv&ﬂ‘é%aﬁgﬁl WirehdHdecxceent fapsion

pl anet wedge seat around the soql ar wedge seat, the solar wedge seat_ of
dividing a Séliep%tg r BtEaing densilgofoste bR iwgoung denpisr load dade iise lopg Sifist
wedge seat,_a sol ar_wedge .and a pl anet wedge seated on_correspondent seat,
15 spacers WerHomend denensioniaembsr repeing ehthe vrdegeround afishepmplstiag ther
preventing the upper separation of the solar wedge and the planet wedge,
and a cap coastTugonworker theompsunipngestragturs, thigteasiongnembertthay be s postagle
menber having tension force engaged wth the planet wedge, the

above- descrip Blpr constaretion reerkp of dha subsurfedsortagbire ediscenisgraund @ thet fieldval
tensi on nenber for renoving this tension nenber, i.e., the tension nenber
engaged wi t®n dhentosirawithenigay tanldingapa Hersiovetgmbeo rerengiagi megthbdibses theasi on
menber. Therefore, the above-described conventional internal anchorage

i ncl udes nauwsyd npoepodemirs, Preamthpragawised) inlithis icasd tsyar mtemalifisbbrage forit,
and further additionally includes the retrieval tension nmenber for

renovi ng t hemowving ¢t ieosiah memnisiron nenber, 25 thereby increasing its
production cost. Mreover, it is troublesone to operate the 2 WD 02/077372
PCT/ KROR/ 00479  &ddexh Patesti Boblivewibe Nd. $6-4E130dik¢lgsdshan ir@eBhnoiBiHge for

removing a tension member of a ground anchor. This internal anchorage includes a
body provided a solar wedge seat and a planet wedge seat around the solar wedge seat,
the solar wedge seat of dividing a circumference into two or three equal parts and the
planet wedge seat, a solar wedge and a planet wedge seated on correspondent seat,
15  spacers with the same number of the planet wedge, an upper cover for preventing the
upper separation of the solar wedge and the planet wedge, and a cap coating on the

body.
However, in addition to the tensional member having tension force engaged
with the planet wedge, the above-described conventional internal anchorage requires a
20  retrieval tension member for removing this tension member, i.e., the tension member
engaged with the solar wedge, and another wedge for engaging this tensioﬁ member.
Therefore, the above-described conventional internal anchorage includes many
components, thereby having difficulty in manufacturing it, and further additionally
includes the retrieval tension member for removing the conventional tension member,

25  thereby increasing its production cost. Moreover, it is troublesome to operate the



Further, the spacer includes a taper on its inner surface. The taper of the
spacer corresponds to the tapered retrieval tension nenber. Quter surface
of the swew®en7msost be a circular section ogival correspomrdirngroo049hol | ow
core of the body. 5 That is, since the spacer is very conplicate in shape
and structure, it is difficult to manufacture and assenbl e the spacer. By
formng a ring groove on the back surface of a hole of a central nenber
perforated,jnto an axl rection and fixin C-type retaining ring into
the gr oov%ddegﬁ%nsé?—}h‘?lfe@i e@%@ovdg%ﬁ&qeﬁ%o%@%@%gﬂ from the back surface of
t he body during_t ri od of. te Si on f orce. does not Wortkrf Si nce ‘f;ﬂ}ﬁ
internal structh thg) $pgesFeinglu %ﬁl pREL QR 1t§ dnner syrfpgs. o fhe fage act ure
it. Furthernore, vvhen t he _en g%e of the t ensi_on nepber becorre | oose
prior to ?%FW@SSPH%d%@tﬁl‘Pég%ﬁe ?Arglﬁml tRRTIpR menbery e amﬁal‘rﬁwgo B8d is .
i nposed to the tension rrenber the retrieval, tension nenber may be slipped
OLT of t h¥Pasel mustRiig &irculphsectips oghed corrpspopgingite\aaioliasn soisrpftbatbedy- whi ch
should retrocede by the sol ar wedge, 15 does not retrocede. Thereby, the
pl anet® we§BsisdyRee Hist SRapRNIS ey CRBIDLigR!S | 1B rFhapge Ask Firacinieott Iscdbvdf. toThat
is, the tension nmenber cannot be renoved wi thout a drawbench. In order to
over cone Wasulgepardassgnblerbe spaser- dBy Eornbeg airimgesraaye omthetheck gorifesr
removi ng the tension nmenber of the ground anchor, Korean Patent 20
Lai d- Openof\a hokoob aseuizd membersperfdsaiedHstoedm atle elirection ané g arfctypeage of
this docunent has a structure of that a wedge support formed by covering an
el ectric retadningrring into thet greovmm hastrittal megibyer icgniaiderdoset offtfon ee bandty
provi ded with one wedge groove or at |east two wedge grooves and a wedge
box i s nosmfad adntheHwdyedymg theppoiod. ofAtensipn dbrdehdoes emd i workne Siese this
engaged between the body and the wedge 2S seat of the wedge box and
i nserlted intdroalt stectunel ssradgoorenyl camplicate oiseliffiedlt an aanadture 3. WO 02/ 077372
PCT/ KRO2/ 00479

Furthermore, when the engagement of the tension member becomes loose

prior to removing the retrieval tension member, if the anchoring load is imposed to the

tension member, the retrieval tension member may be slipped out of the solar wedge.

In this case, the retrieval tension member, which should retrocede by the solar wedge,

15 does not retrocede. Thereby, the planet wedges does not open and the tension

member cannot removed. That is, the tension member cannot be removed without a
drawbench.

In order to overcome the drawbacks of the above-described internal

anchorage for removing the tension member of the ground anchor, Korean Patent

20  Laid-Open No. 2002-47445 is described hereinafter. A internal anchorage of this

document has a structure of that a wedge support formed by covering an electric

heater with a thermoplastic resin is inserted into the body provided with one wedge

groove or at least two wedge grooves and a wedge box is mounted on the wedge

support. A tip of the tension member is engaged between the body and the wedge

25  seat of the wedge box and inserted into the underground anchor hole and anchored.



Then, the tension nmenber is drawn and its outer end is anchored to a
furring strip of soil wall. If current flow fromthe exterior to the wire
connect edwpDm®hB7El ectric heater after the work, the el e®CmiKRbAOL7IEr emts
the heat and nelts the wedge support nade of resin. The nolten wedge
support is slipped out of a space perforated on the back 5 surface of the
body. At this tine, the wedge remains its original position but the wedge
box is pulled into the outer end of the tension nmenber by tension force of
the tensi dcheliBdpnsion mepiber ppdann andHis Qieyayeis pckared trafiugigs siir AL t he
tip of the tension nenber is released, and the tension nenber may be
protruded B9iltvd. Ahewsmtdlgw Bam thepoeder tpitheyireconaretal tothe sloviio deatenhen
this internal anchorage for renoving the tension nmenber is nolten by the
heati ng of aftRiethe|veerky the dleqirie heaser emigs the digat andppelts thesprdigk sispagemedadfd by
the contact -of the exposed portion of the wire connected to the electric
heat er wi t Hesin-hellhgenmite geowpporthie skpredequtiaf 4 spacerperfvaaigbooube beck t her ,
if the short is enerated during nelting the wedge support, the wedge
support Si s Shﬁamv’fgthmm@n ahdthis timee theedgdgdbremaloe &s noiginal Idosition thut the

Ther eby, the wedge engagenent is not entirely released and the tension
menber is medge boxiiepelded Hio theeoutorand ofithe eerstom member of tenkien fowdgd thaippor t
is a special resin, it has several drawbacks such as a | ow nol di ng

t endency anchshinginembeducAi this aoatent, 20e BhgGige@BWRES (e Wetkgel WWIChHY N of the
Therefore, the present invention has been nmade in view of the above

probl ens, andidnt mesnteen Bbjebeised)f aridhehepr@sMt nepvRNt ey BeO pRitAidedenya thedge
assenbly for an internal anchorage for renoving a tension nenber of a
ground anchachoritigiledd Rbpdsedived rambesisi on nmenber by the rel ease of the
wedge engagenent corresponding to 4 WO 02/ 077372 PCT/ KR0O2/ 00479

10 However, when this internal anchorage for removing the tension member is
molten by the heating of the electric heater of the wedge support, spark is generated
by the contact of the exposed portion of the wire connected to the electric heater with
the metal-made body. Therefore, it is very dangerous. Further, if the short is
generated during melting the wedge support, the wedge support is no more molten and

15 the wedge box does not ‘pulled out. Thereby, the wedge engagement is not entirely
released and the tension member is not retrieved. Furthermore, since the resin of the
wedge support is a special resin, it has several drawbacks such as a low molding

tendency and high production cost.

20

DISCLOSURE OF THE INVENTION

Therefore, the present invention has been made in view of the above
problems, and it is an object of the present invention to provide a wedge assembly for
an internal anchorage for removing a tension member of a ground anchor, which

25 removes a tension member by the release of the wedge engagement corresponding to



t he external anchoring of the tension nmenber in inposing the anchoring | oad
on the tension nenber anchored to the underground anchor hole. In

accor dancwowemhrione aspect of the present invention, the @oouaeroandi7ot her

obj ects can be acconplished by the provision of an internal anchorage wedge
5 assenbly for renoving a tension nenber of a ground anchor, the wedge
assenbly conprising a spiral engagenent teeth formed on the inner surface,

and an el astic, ri i nsert iinto the end, of the outer surface in order to
mai ntai n 35(6 5%@8}?3%0119619?&%@@% t%?SlonamEP’SWﬂr@?@ﬁ%-@Pﬁn Hepeneaden the f r ont

i nner surface of the wedge. is_a snmooth _surface w thout engagenent teeth, a
traction jSWHRe ﬂ%ﬁ%ﬁétmwg&wﬁaﬂd&rﬁ% 10 is forned on the end of
t he snoot h surfgce in._.the ciﬁcum‘ erencg direction, and an _internal ring
groove for a wedfECEXPaNS; WHh Onggspect b theepregint ipvenggakthe abpxe ang pthene
traction j?ﬁL I n accordance w th anot her aspect of the preset invention,
these i s PBSATEAN B apsnmaplished A 1Be ayevisioR ele@Bvintgynal maeharese medser of a
ground anchor (locking ring 15 type). The internal anchorage conprises a
wedge Pnclaseimgy £ar ssmevinga tenpighgreBbe 9o searndrancher, dhel vestdge esesbler nal
surface, a traction jaw and an internal ring groove forned on the snooth
front of te9Enrisingrnliral gpgagemenhireBnipagedentthe sweh sirfrasedndan thstic iegk of
the internal surface, and a | ocking groove forned on the back of the

ext ernal Ipsasigd dite dheeendeofibel @uter sudadedn opdeatemainiriergagsenily cohditibmok of a
traction jaw and 20 pulling the wedge by the reaction force in rel easing

t he ext er riaFiremefarencerdividingededge. expdrost amer isnfacen o8 thee dveidpt ds thedotth er nal
ring groove and expandi ng the wedge, a wedge box including a tension
menber holserfaor withowrenghgerbatkeethds tracttanbjewsfeamdunting ianweddel trgtianldie xi ng a
tube coated on the tension nenber, the tube seat forned around the tension

nmenbef Oholie fommnd en Wedged s€ate tmoothhsurfuedde th diraurhifenghceeditection, and acki ng
25 ring formed on the internal surface, a wedge separation |ayer interposed

bet ween t Heterifal ring groove for a wedge expansion ring is formed on the back surface of the
traction jaw.

In accordance with another aspect of the preset invention, these is provided

an internal anchorage for removing a tension member of a ground anchor (locking ring

15 type). The internal anchorage comprises a wedge including an external ring groove

formed on the end of the external surface, a traction jaw and an internal ring groove

formed on the smooth front of the internal surface, an engagement teeth formed on the

back of the internal surface, and a locking groove formed on the back of the external

ring groove, a wedge traction plate jaw-engaged to the back of a traction jaw and

20  pulling the wedge by the reaction force in releasing the external anchoring, a wedge

expansion ring inserted into the internal ring groove and expanding the wedge, a

wedge box including a tension member hole formed on the back end, a tube seat for

inserting and fixing a tube coated on the tension member, the tube seat formed around

the tension member hole, and a wedge seat for the wedge and a ring seat for a locking

25  ring formed on the internal surface, a wedge separation layer interposed between the



WO 02/ 077372 PCT/ KRO2/ 00479 wedges, a cap coating the front end of the
wedge box and protecting the conponents of the wedge box, and a wedge

| ocki ng rwog2honBmed bet ween the ring seat of the wedge bexTam2Mgback
end of the cap and | ocking the | ocking groove of the retroceding wedge. 5
In accordance with a further aspect of the present invention, there is
provi ded an internal anchorage for renoving a tension nenber of a ground
anchor (horn screw e inte ora Lises

i ncl udi ngWeeesxd @ﬁplgpatmgﬁ@e 5%086%& fﬁ?%@%&%t@%ﬁg ﬁing ﬁ@ co)?i;%o %%‘is
surface, a traction_ jaw and an i r.nal ove rmed on t snoot h
front of ehthe wedgshhpxsand aceed gaﬂaglaﬂgéwagogwgﬂob%mt oP%aeafoqu ®t he
back of the internal surface, 1(3ge tract t e, havi ng a horn_.screw
formed owedgre bewrangr thef b%%elidr Shtt %Lﬂaf’a?%l C]C Wge alpatingo B1oR¥e ot a
traction jaw, and pulling the wedge by the reaction force in releasing the
ext ernal etiohedhmyredaewedge expansion ring inserted into the internal ring
groove and expandi ng the wedge, e box including a ten3|on er

hol e foormed on khacchedsikcaewith aafutth@reaw@cgtofﬁleﬁrprwm HEERHPmJherRds PIVIdSY a t ube
coated on the tension nenber, the tube seat fornmed around_ the tension
menber hotejntemel znchetige ferasmoning  easinp degsmban@f 4 arowngl ancher foyn SCRWCki ng
ring formed on the internal surface, a wedge separation |ayer interposed
bet ween t type).weblgeinteraaichnaharage hamprisgsaa ch gldgng@n extRmnab NgaEEoRNEt Wi t h
the horn screw forned on the center of the back surface, coating the front
end of théormedgm thexendarfdhe 2demab swtideng tiahidore pwp ek A sntefnat Hegwseye box.

In accordance with yet another enbodi nent of the present invention, there
i's provi éethedron theesmmalth doahof thgeanfeanal rserfoed, mgd anteagsg‘emlmemmbrfomfeda
ground anchor (elastic hook type). The internal anchorage conprises a

wedgel ( ncbudhdgackrofaks Bitdtadl surfacy agratpedrdciompthtoiavitgea doch sfew Herneedt er nal
surface, a traction jaw and an internal 25 ring groove forned on the snooth

front of bhaht Rkglenalf tBelffoat Surfadt jan-capgrdesetht back of a traction jaw, and
pulling the wedge by the reaction force in releasing the external anchoring, a wedge
expansion ring inserted into the internal ring groove and expanding the wedge, a
wedge box including a tension member hole formed on the back end, a tube seat for
15 inserting and fixing a tube coated on the tension member, the tube seat formed around
the tension member hole, and a wedge seat for the wedge and a ring seat for a locking
ring formed on the internal surface, a wedge separation layer interposed between the
wedges, and a cap having a screw hole for the engagement with the horn screw
formed on the center of the back sutface, coating the front end of the wedge box, and
20  protecting the components of the wedge box.

In accordance with yet another embodiment of the present invention, there is
provided an internal anchorage for removing a tension member of a ground anchor
(elastic hook type). The internal anchorage comprises a wedge including an external
ring groove formed on the end of the external surface, a traction jaw and an internal

25 ring groove formed on the smooth front of the internal surface, and an engagement



6 WO 02/077372 PCT/ KR02/ 00479 teeth formed on the back of the interna
surface, a wedge expansion ring inserted into the internal ring groove and
expandi ngwDhe/owsdye, a wedge box including a tension nenPer/Kro2e0470r ned on
the back end, a tube seat for inserting and fixing a tube coated on the
tensi on nenber, the tube seat fornmed around the tension nenber hole, and a
5 wedge seat for the wedge and a ring seat for a |ocking ring fornmed on the
internal surface, a wedge traction plate having an elastic hook formed on
the cent erteqsh formeds omothe bask of shecinternalsuifacsy 8 vadgeteprpansirikring NgerehBEe on

jaw, and pulling the wedge by the reaction force in releasing the external
anchor i ng,thainieagerisgapeitd ol Pwpading ihemsdeede Wsdsober indedingdgiessionnd a
cap having a hook hole and a hook engagenment jaw for the 10 el astic hook

f or med on mérebardwieformed ndhdhack endr 4 tube seatdar ingertingend fizing afvlc epatede
wedge box, and protecting the conmponents of the wedge box. The hook of the
wedge tr achi the tgisiarementbes, the tehe deal foroed mtmindape sensiansmgmber heler askedi ng
wedge- | ocking neans. In accordance with still another enbodi nent of the
present i nvelgtiseat, farhibe evédge abB gorinyiscdorni lonkiegnalg fomoled romgiefintermaénovi ng
a tension nenber of a ground anchor (locking ring-safety ring type). The

i nternal antfhay, ageedpertactise plate hwvdigean eladtiediooy foanedeont thervahter bfithe grombve
formed on the end of the external surface, a traction jaw and an internal
ri ng groowarthed, nad-aigapbd t6 MkoObhckl bdattrafiohhaw, ahérpdling tiid aedge dy the
engagenent teeth formed on the back of the internal surface, a |ocking
groove forgRficdGForR ihhelehasktiRfextdifal extiiigl arelge Gem@xtton lanet iateipazgd hor n
for a wedge safety ring formed on the front end, a wedge expansion ring
inserted igdtwednBe WHdges)ahd fal A8 h8¥iae wehodR tholcLaiidiod B dkOerigh Sei@ii gew fer thedge
box including a tension nenber hole forned on the back end, a tube seat

for ingertdngcandif foinBd & hekRnePIF ek Bk hafieNsdAhsMBERInt dhbief thebe
er

seat forned around the tension nmenb hol e, and a wedge seat for the wedge
and wedge box, and protecting the components of the wedge box. The hook of the

wedge traction plate and a screw hole of the cap are used as retroceding wedge-
locking means.

In accordance with still another embodiment of the present invention, there is

15 provided an internal anchorage for removing a tension member of a ground anchor

(locking ring-safety ring type). - The internal anchorage comprises a wedge including

an external ring groove formed on the end of the external surface, a traction jaw and

an internal ring groove formed on the smooth front of the internal surface, an

engagement teeth formed on the back of the internal surface, a locking groove formed

20  onthe back of the external ring groove, and a ring horn for a wedge safety ring formed

on the front end, a wedge expansion ring inserted into the internal ring groove and

expanding the wedge, a wedge box including a tension member hole formed on the

back end, a tube seat for inserting and fixing a tube coated on the tension member, the

tube seat formed around the tension member hole, and a wedge seat for the wedge and

25 aring seat for a locking ring formed on the internal surface, a wedge traction plate



25 a ring seat for a locking ring forned on the internal surface, a wedge
traction plate 7 WO 02/077372 PCT/ KR0O2/ 00479 |aw engaged to the back of a
tracti on wew2and7pul | i ng the wedge by the reaction force PCA/KRR®esDONg t he
external anchoring, a cap coating the front end of the wedge box and
protecting the conponents of the wedge box, an inner edge of the back end
of the cap being an inclined surface, a wedge |ocking ring fornmed between

the ring seat of the 5 we box .and the back end of the _cap and | ocking
the | ocki ﬁ@""d’rg&%‘ietcb?het%g %?étt’faﬁﬂ%‘ﬂl%a%ﬁla@?g Shwaé@ ]2% Hﬁr‘g’[“i%é’ﬁ‘ HPE&?er

i nterposed between the wedges; a wedge safety ring ipserted jnto the ring
horn and ®'slsAsing thgextsmn I1Hg a E%C%@agéf{% g&flge%fﬂﬂfﬁler‘?’ ¢ ér?&ﬁf or
supporting the wedge safety ring between the wedge _|ocking ring and the
back end BPtecHBg ggpcomprnerisRidhs Wafkeebew. @R iargriades ef therpckhénd @ aRent of
the present invention, there is provided an internal anchorage for

removi ng beingABiipelinedryeiacefa wedgeolosking Jimenbrmed dietivessy e ings el of fheg

type). The internal anchorage conprises a wedge including an external ring
gr ooved f ovpdge bpxtdnd thedbask emd odxtherogn| ansly g the looking erpove @l B18d an
internal ring groove formed on the snooth front of the internal surface, an
15 engagereteedingwedgararwelasrseparatiorlaeonterpesei heeyesalthswedgase, and a ring
horn for a wedge safety ring forned on the front end, a wedge expansion
ring inserted | avedghealetyntiog maderted fmjo gheovne hand aek ptahdizing thhevedgdgm, a
wedge box including a tension nenber hole forned on the back end, a tube
seat for fhaseedgenspatrahdf & xinggstand {obesuppatieg therwadge safatwsirmg twber thet he
tube seat fornmed around the tension nenber hole, and a 20 wedge seat for

t he wedgewadgk lackinggingeatd theback dndaiitlegeapt ng formed on the internal

surface, a wedge traction plate having a horn screw formed 'on the center
of theofront sy hawedancavwrngalet tapothee ehivoliméntaoft thecpresunt jisventiand

pulling the wedge by the reaction force in releasing the external
anchor i ngihefe BagrobrédNG atstdlemchahge farreid®ing a tension member of a ground
anchor (horn screw-safety ring type). The internal anchorage comprises a wedge
including an external ring groove formed on the end of the external surface, a traction
jaw and an internal ring groove formed on the smooth front of the internal surface, an
15 engagement teeth formed on the back of the internal surface, and a ring horn for a
wedge safety ring formed on the front end, a wedge expansion ring inserted into the
internal ring groove and expanding the wedge, a wedge box including a tension
member hole formed on the back end, a tube seat for inserting and ﬁxing a tube coated
on the tension member, the tube s;?:at formed around the tension member hole, and a
20 wedge seat for the wedge and a ring seat for a locking ring formed on the internal
surface, a wedge traction plate having a horn screw formed on the center of the front
surface, jaw-engaged to the back of a traction jaw, and pulling the wedge by the
reaction force in releasing the external anchoring, a cap having a screw hole for the

engagement with the horn screw formed on the center of the back surface, coating the

25  front end of the wedge box and protecting the components of the wedge box, an inner



engagenent with the horn screw forned on the center of the back surface,
coating the 25 front end of the wedge box and protecting the conponents of
t he wedgewbaz/o78m i nner 8 WD 02/ 077372 PCT/ KRO2/ 00479 edage/KH02ba9back
end of the cap being an inclined surface, and a wedge safety ring inserted
into the ring horn and supported between the ring seat of the wedge box and
the inclined surface of the cap, thereby stabili zi ng t he vvedge 5 BRI EF

DESCRI PTI Ok JH WN The bove and..o fea s and ot her
advant ageg\lg(?f %%Eb@?gA 1O {0 Fan oG 40 LB RiEe %mecfﬁﬁ & 488 11 om
the foll ow n alleddscrl tion on unc t
accorrpanymlsl'@}'9 Hissring Ro Wﬂ‘@‘rﬁupﬁ?ﬁqglalbgwier} thegt %rﬁ? ‘&ﬁtﬁ’f’( apd
conventi onal nd anc . pl oded view of a wedge conpl ex
for an intgd Ple SEHas %fgthFBPP’ & t%ﬂémgéli*% &gq"rerrber of the ground
anchor in accordance with an enbodi mrent of the present invention; Fig. 3
is a perspective view of a wedge in accordance with a further 15

enbodi ment of the present invention; Fig. 4 is a perspective view of a
wedge i n accordance with another enbodinent of the present invention; Fig.

5 is a perspective VI ew of a wedge |n accordance with yet another
BRAE FIHE REHON; @ IRAWING 6|s a perspective view of a

enbodi nmenk ,
horn screw typed vvedge traction plate; Fig. is a perspective view of a
modi fied horn s€heabeypend wiltky eobjactss tfeaswres mnét etheFagyangiges of the present
cross-sectional plan view of the nodified horn screw typed wedge

invention will be more clearly understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:
10 Fig. 1 is a schematic view of a conventional ground anchor;

Fig. 2 is an exploded view of a wedge complex for an internal anchorage for
removing a tension member of the ground anchor in accordance with an embodiment
of the present invention;

Fig. 3 is a perspective view of a wedge in accordance with a further

15 embodiment of the present invention;

Fig. 4 1s a perspective view of a wedge in accordance with another
embodiment of the present invention;

Fig. 5 is a perspective view of a wedge in accordance with yet another
embodiment of the present invention;

20 Fig. 6 is a perspective view of a horn screw typed wedge traction plate;

Fig. 7 is a perspective view of a modified horn screw typed wedge traction
plate;

Fig. 8 is a cross-sectional plan view of the modified horn screw typed wedge
traction plate drawn into a traction jaw of a wedge;

25 Fig. 9 is a perspective view of another modified horn screw typed wedge



traction plate drawn into a traction jaw of a wedge; 25 Fig. 9 is a
perspective view of another nodified horn screw typed wedge 9 WO 02/077372
PCT/ KR0O2/WO042077312 action plate; Fig. 10 is a perspective PCEKRIR/0847R00K
typed wedge traction plate; Fig. 11 is an exploded view of a | ocking
ring-type internal anchorage; Fig. 12 is an assenbl ed cross-sectional view
of the locking ring-type internal 5 anchorage; Fig. 13 is an enlarged view
of a part "A" of Fig. 11; Fig. 14 is a cross-sectional view show ng a
condi ti on BRCt@AEKEEI ng the internal anchorage to an underground anchor
hol e and i nposing anchorage load to the tensiqn nenber; 10 Fig. 15 is a
cross-sectional lgewmwl’rfige%tlv@d’ﬂ%}ﬁ’f%ho@fW@W%eérmgé’laténgagenent by
a renoval of an external anchoring of the tension nmenber; Fig. 16 is a
cross-sectional Wigel &f amexplodedrien obntassingganestipedyicrs! anqli@me
screwintegrated wedge traction plate; Fig. 17 is a cross-sectiopal view
showi ng a condi tFign1afis amesssniblesl erpes-seqonal visvephille lapling riagdypoinkginal
under ground anchor hol e and i nposing anchorage |load to the tension nenber;
Fig. 18 i samchoragss- sectional view showing a condition of untying a wedge
engagenent by a renoval of an external anchoring of the tension nenber;
Fig. 19 is a croBi= $2dt amedhrged eevodf apari Ph'ephkig. dhchor age enpl oyi ng a horn
20 screwintegrated wedge traction plate with a tension nmenber cap; Fig. 20
is an assenbl ed Eigoskt sect cansdseotionst viewashowingr aatonditmmopfigechaingl thei ng a
hook-i nt egrated wedge traction plate;

internal anchorage to an underground anchor hole and imposing anchorage load to the

tension member;
10 Fig. 15 is a cross-sectional view showing a condition of untying a wedge
engagement by a removal of an external anchoring of the tension member;
Fig. 16 is a cross-sectional view of an internal anchorage employing a horn
screw-integrated wedge traction plate;
Fig. 17 is a cross-sectional view showing a condition of anchoring the
15 . internal anchorage to an underground anchor hole and imposing anchorage load to the
tension member;
Fig. 18 is a cross-sectional view showing a condition of untying a wedge
engagement by a removal of an external anchoring of the tension member;
Fig. 19 is a cross-sectional view of an internal anchorage employing a horn
20 screw-integrated wedge traction plate with a tension member cap;
Fig. 20 is an assembled cross-sectional view of an internal anch(‘)rage
employing a hook-integrated wedge traction plate;
Fig. 21 is a cross-sectional view showing a condition of anchoring the
internal anchorage to an underground anchor hole and imposing anchorage load to the

25  tension member;

10



Fig. 21 is a cross-sectional view showi ng a condition of anchoring the

i nternal anchorage to an underground anchor hol e and i nposi ng anchor age

| oad to twe 02a%73tensi on nenber; 10 WO 02/ 077372 PCT/ KRO2/ @OFER02BIg9 22 i S
a cross-sectional view showing a condition of untying a wedge engagenent by
a renoval of an external anchoring of the tension nenber; Fig. 23 is an
assenbl ed cross-sectional view of an internal anchorage enploying a wedge
provided with a |l ocking ring and.a stabiljzation ring, 5 Fig..24 is.a
cross-sectional Vi@wofs Pr?ﬁ%%sﬁ"r@t“é‘ﬂi TR GBOV SR FBll‘ﬁ}?}@ntoén‘érﬁ%‘Hg hfedes -

Fig. 25 is a cross-sectional view show ng a condition of untying a wedge
engagenent BgagemeakBy aregeval ot ag exieral an gio ec;{:nsg%m(egﬁ%e on menber ;

Fig. 26 is a cross-sectional view of an internal, anchorage er‘rPI oyhng a horn
10 screw i nt egr atié® dedi§ean raseemlad pprassesestona viewge! povntgewl \goehorgge
stabilization ring; Fig. 27 is a partially exploded front view of a nulti

i nternal arfEdexigs @ wadge prhvadedwith ¢ lecking dpgend 3 alabiligalisf ring auxiliary

pl ate. BEST MODE FOR CARRYI NG OUT THE I NVENTION 15 In Fi gi 1, in a ground
anchor Bor renovifiig % isehstasrseasivnal viewr efeinposingi spchorageilpadiig the(tgpsiomn end
of at |east one strand of the tension nmenber (b) is engaged with a wedge
wi thin an im¢mberal anchorage (c) and inserted into an anchor hol e(d)
perforated on the underground. An anchoring section of the anchor hole (d)
is filled with aFigr2uis aatressisbti¢rel , viemdhawtigor ednditihemf wesingnatedge
anchoring load is inposed on the 20 tension nmenber (b), the ground anchor

i s anchor ichgageninont by atrembiv dfunrektegnad tnchpfing ofthe tehgosoidmbwa] | (a) by an
external anchorage(g). In Fig. 2, a wedge conpound/conpl ex, which is used
in the internal Fig. 26 is a cross-sectional view of an internal anchorage employing a horn

10  screw-integrated wedge traction plate and a wedge provided with a stabilization ring;
Fig. 27 is a partially exploded front view of a multi internal anchorage; and

Fig. 28 is a perspective view of an auxiliary plate.

BEST MODE FOR CARRYING OUT THE INVENTION

15 In Fig. 1, in a ground anchor for removing a tension member formed to fix a
soil wall (a), an end of at least one strand of the tension member (b) is engaged with a
wedge within an internal anchorage (c) and inserted into an anchor hole(d) perforated

- on the underground. An anchoring section of the anchor hole (d) is filled with a
grout material (¢), and anchored. Then, designated anchoring load is imposed on the

20 tension member (b), the ground anchor is anchor is anchored to the furring strip(f) of
the soil wall(a) by an external anchorage(g).

In Fig. 2, a wedge compound/complex, which is used in the internal
anchorage for removing the tension member of the ground anchor, includes wedges 10
and a wedge traction plate 20.  The circumference is divided into two or three equal

25  parts by the wedges 10 and the wedges 10 are arranged in the circumference. The
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anchorage for renoving the tension nmenber of the ground anchor, includes
wedges 10 and a wedge traction plate 20. The circunference is divided into
two or thwee2mtsal 25 parts by the wedges 10 and the wedg@sTARoaes7ar r anged
in the circunference. The 11 WO 02/077372 PCT/ KR02/ 00479 conventi onal
wedge of the internal anchorage for renoving the tension nenber of the
ground anchor is tapered on its entire outer surface. An external ring

groove 11 is farned on t end of the outer surface. of the convent..onal
Sedge. andeanyiEy ket el ang Bt Ry SR ne fnsR G Rb e By 48
external rin rooye 11 is r.oov in5 ich a rubber ring is inserted
Co i ot a BATBGSPEAS BRSEE A SHE S latos AAAREREL AR P ¢ 13
of the wedge 10 of the present inveption js straight. This part is
required t&FHdaphthe shchphle Qpsicairse ogﬁféw%vepﬂgn Tiges: ARt ADSARCRICAY
end of the wed?e box, in order to e?si |y _untying the wedge engagenent{ with
the inner tsthI2 are formsd opdhe mnepsptass. aThe pHerrabringgrenyedd is areEp0ves Yht
part 14 of the wedge 10 10. And, its radius is |arger than that of the
engagenent Vfieh yrubber fing isipgeriedito maygaig; arprabisatidoigvoras dhnee Merdses menber
with the wedge 10. This structure of the inner front part 14 is very
i mportant in easidnyexigngd Fgntnaet Leeffbe avrdag d Redttheprepent heventing instraiglhi.
tension menber fromthe wedge 10 retroceded by the reaction force of the
t ensi on medbés pbY iy wapirehip obleinex minimal spanshior ope¢ning dhe wadgesnwvitle isemat r om
the 15 ground anchor installed on the ground anchor hole. A traction jaw
15 i s for nedd of theheedgedbast it budlet tormasily notyingthetwellgeiengagedient ptithghe irofer t he
circunference. This traction jaw 15 determ nes the insertion length of the
t ensi on netiper Avhenpagh@ettetesthol? are moe foriredengag avhenfiioht pire 1deddee $Odby
inserting the end of the tension nenber into the wedge box. The traction
j aw j oLt s 10he Afndorits 2@divedizelapgertthen tthatcof die phgdgement tdethiiRe hhaelynwsoal |
t he wedges 10 of the internal anchorage by the reaction force of the
tensi on newrhgiging fthd bed LENnlsd @Rsior Mahbdrswith the wedge 10. This structure of the
inner front part 14 is very important in easily untying the wedge engagement with the
end of the tension member from the wedge 10 retroceded by the reaction force of the
tension member by removing the external anchor of the tension member from the
15  ground anchor installed on the ground anchor hole.
A traction jaw 15 is formed on the end of the inner front part 14 in a direction
of the circumference.  This traction jaw 15 determines the insertion length of the
tension member when the tension member is engaged with the wedge 10 by inserting
the end of the tension member into the wedge box. The traction jaw joints the front
20 edge of the traction plate, with which draws all the wedges 10 of the internal
anchorage by the reaction force of the tension member, if the tension member is
extruded into the end of the internal anchorage by the reaction force corresponding to
the anchoring load when the external anchoring of the tension member is untied in a

status of that the anchoring load is imposed on the tension member of the internal

25  anchorage anchored on the underground anchor hole. An inner ring groove 16 is
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extruded into the end of the internal anchorage by the reaction force
corresponding to the anchoring | oad when the external anchoring of the

t ensi on n&otwen7i3g2 untied in a status of that the anchori mgTIKRA/0D491 Nnposed
on the tension nenber of the internal 25 anchorage anchored on the

under ground anchor hole. An inner ring groove 16 is 12 WO 02/077372

PCT/ KRO2/ 00479 fornmed on the back end of the inner front part 14 in a
direction of the circunference. . The inner ring groove 16 is a groove into
whi ch an expanes antheihagk ead of Hheninagr fra pafielfyissa %@ethnt pfcthe sirevnfasRyice-
direction is inserted. The wedge 10 is applicable to .a horn screwtype

i nternal arld@8oPEILINBIANP IS & heraeve dntewwhish agrexpaesine dge for apening U pl at e
as a locking nmeans for fixing the preceding wedge and a screw hole and a
hook- type Wadges Hain Hhecerptaiigal diceaiionny inseredbk - Tha vglee 48 isvenplécabledetd on

pl ate and a hook clogging@iaML The.meq%e traction plate 20 is a circular
met al pl at donTersewdrpgelnterash snghorage andudiog arore sciemeinigatated eveglgg draethen wi t h
the tension nenber by drawing the wedge 10 10 by the force when the

t ensi on5nempate a§ & laskingumieahsplior Sixingathe heecodiugavedgs ahy atshrew beletandn Hookce
corresponding to the anchoring |l oad at the nonent in that the external
anchori ng itgpeuintdreal aarherage matiltdiog adfookrisiegrateigwetige trattenmplateaanchohagle on
the wunderground anchor hol e and inposing the anchoring | oad on the tension
menber. Théoggadgewt raction plate 20 is until the internal anchorage is
jointed wwth the traction 15 jaw 15 and should transmt the reaction force

of the tension nihberedgettyictigntpigte 2Xises ciadulanmbtal iphget oThé evedpe gactidh
which is engaged with the end of the tension nenber and positioned within

the wedge Ikptate 20 anii¢ksiBe wedgaedgarettar eithilnd ©niibe manitste vgrduwthgahe kedgdol e,
and the tension nenber is renoved. Therefore, the wedge traction plate 20

must hawge a0shif fheGbRRIwhdd SiROERsiGE Alchfer iExtART PR itdThd Ketif®bbe 8¢ thon 20
force corresponding to the anchoring |oad and a sufficient radius not to be
extruded  reaction force corresponding to the anchoring load at the moment in that the external
anchoring is untied at a condition of anchoring the internal anchorage on the
underground anchor hole and imposing the anchoring load on the tension member.
The wedge traction plate 20 is until the internal anchorage is jointed with the traction
15 jaw 15 and should transmit the reaction force of the tension member untying the
external anchoring to the wedge 10, which is engaged with the end of the tension
member and positioned within the wedge box, is inserted and anchored into the
underground anchor hole, and the tension member is removed. Therefore, the wedge
traction plate 20 must have a sufficient strength against the deformation to the reaction
20  force corresponding to the anchoring load and a sufficient radius not to be extruded
into the traction jaw 15.
In Fig. 3, a wedge 10a of another embodiment of the present invention is
applicable to a locking ring-type internal anchorage, which locks the preceding wedge

with a locking ring. Compared to the above-described basic wedge 10, the wedge

25  10a additionally includes a locking grove 17 on the back of the external ring groove
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into the traction jaw 15. In Fig. 3, a wedge 10a of another enbodi nent of
the present invention is applicable to a |locking ring-type internal

anchor agewowhiot1372 ocks t he precedi ng wedge w th a | ocki n@CriKRy2/0@7apar ed
to the above-descri bed basic wedge 10, the wedge 25 10a additionally
includes a | ocking grove 17 on the back of the external ring groove 13 WO
02/ 077372 PCT/ KRO2/ 00479 11. The | ocking groove 17 easily renoves the

t ensi on nenber_ untyjng the e ...engage t, by. | ocki t he. pr i wedge
108 w th tHe | BECHE RSB Yot ERuNCer vt irobine PG g ey BEREE e
box and the back surface,.of the cap, when the e.10a is. preceded by the
force of eSPEREZEMFY Phéo %}%f}@npﬁ?ﬁﬁ@g ‘?"?ﬁ%ﬁ {h‘?ewﬁﬁgﬂgflogﬂ?%élr&ewgt Psd %y
the reaction force at the npnent of .renpvj t he external. anchor.jn from
the tensi oiftWesmEe 1%@%%#&@%?%&1@&%%@%& CEthF %P?Iﬂ?f: £ SMesthe ¢ e
external ring grove 11 is thin and its edges are slowy curved. This
structur e,Wi:‘gBe s istpregsded by e dotes @f cxauding dpretsnsicn Hn‘%/rﬂ]éere‘ﬂoe@ﬁaﬂndrqfng 11

i nstead of the rubber ring, _nmaintains the conpinations of th dge at the
nor mal Scontde tvegae br by ks reagiiantortreat the memenbal reaiorEe '1'?’§ e?ﬁW’@EaP 05 Ehe
tensile direction by the anchoring | oad or when the wedge i s, preceded by

t he react i Gomothet thasioe Arenaber niamosinghiher eboiing leade therqomy ndp thisneaser theg of
the tension nenber. This structure makes the vvedlge 10a to 1?recede or,

retrocede byemsl ringigrgve hé iethior and its iedges argeslawlyr pwived-heThis coiustire.i ing.

Wth reference to Fig. 4, a wedge 10b of yet another enbodi ment of the 15
present i nwhivhitbeldckiremig sankegadowith ¢hd edwinakping hlinsyaad dfriherybder ring,
anchorage, the horn screw type internal anchorage, and the hook type
i nternal amehnsiagthe chibimgmge of tiGbwedgidittthoneainia) conditionle sFartharnghérthe 18
for inserting a wedge safety ring into the end of the basic wedge 10 or
t he | aaki ngnsiongndoylpe ivvedyed ifla thelteasitd digedtionbyltBe sschoeimgtload onwben the
C-type safety ring forned between the ring seat of the wedge box and the
back wedge is preceded by the reaction of the tension member by removing the external
anchoring of the tension member. This structure makes the wedge 10a to precede or
retrocede by extruding the external ring rove 11 from the locking ring.
With reference to Fig. 4, a wedge 10b of yet another embodiment of the
15 present invention is applicable to the locking-ring type internal anchorage, the horn
screw type internal anchorage, and the hook type internal anchorage. The wedge 10b
additionally includes a ring horn 18 for inserting a wedge safety ring into the end of
the basic wedge 10 or the locking ring type wedge 10a. The ring horn 18 serves to
insert a C-type safety ring formed between the ring seat of the wedge box and the back
20 end of the cap in order to treat and carry the internal anchorage engaged with the
wedge by inserting the end of the tension member into the tension member hole of the
wedge box and covered with the cap and maintain the wedge engagement with the end
of the tension member until the internal anchorage is inserted into the anchor hole and

anchored thereto.

25 With reference to Fig. 5, a wedge 10c of yet still another embodiment of the
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20 end of the cap in order to treat and carry the internal anchorage
engaged with the wedge by inserting the end of the tension nenber into the
t ensi on nwotven713ct e of the wedge box and covered wi th thecragroans7eai nt ai n
t he wedge engagenent with the end of the tension nenber until the internal
anchorage is inserted into the anchor hole and anchored thereto. 25 Wth
reference to Fig. 5, a wedge 10c of yet still another enbodi nent of the 14

WO 02/ 077372 PCT/ KRO2/ 00479, present |nyenti has an.,.i nne ront. part 14a
W n e St yenoom 855 i ort Sa6Cpast T Wichithe e MR ATl 6PAHORBES oo
10c is a icabl.e to i nt er nal agenent, with a horn screw int.egrated
aen Tt ol FRCkGh e 3% 1 kg e TDE TR b isrdnegtrent v ceant
invention;, 5 and a tension.nenber cap.covering,the end of the tensio
menber f or¥PEY SYRW RIS ke ngﬁ?%‘ g%‘.su thit @F@’?%‘?&%Wé qiﬁ@r_e ,odgnmagg
traction plate 20a of the yet another enbodi nent of the present invention

i nt egr at edh@PIFesH 1BYGERND 1" engaged with a screw hole of the cap with the
front surface of the basic wedge traction tgl ate, 20. In case that 10 the

wedge engaddegnsion pembss caneowring fee endrefi the tensippapemberfgrmegoon thethagk
rel eased even by turning the outer end of the tension nenber in a reverse
di recti on #ffa¢he engagement teeth of the wedge 10 or 1 Oc .and by deviating
the outer end of the tension nenber fromthe wedge 10 or | Cc after
rel easi ng the exWéhmgiferameehta iFiig 6f a twedgeehiadtion platarBea oft the ysédywtheract i on
plate 20a is a wedge gul | ing means making the wedge 15 traction plate 20a
to pul | aldmhddemeidfdbe ptesont inGmtioy intagratasg hdre soxeuy2] engaged withyd serew  20a
and by engagi ng the wedge traction plate 20a with the screw hole of the
cap. Fur thude of theeapwdtiethe fantt isarfagel cdittiee Bsic wedge iragionngate@dnk gpse pipitng t he
wedge 10 in perfectly releasing the wedge engagenent with the end of the
t ensi A9 nethbevedga@dngagement with the end of the tension member is not perfectly released
even by turning the outer end of the tension member in a reverse direction of the
engagement teeth of the wedge 10 or 10c and by deviating the outer end of the tension
member from the wedge 10 or 10c after releasing the external anchoring of the tension
member, the wedge traction plate 20a is a wedge pulling means making the wedge

15  traction plate 20a to pull all the wedges 10 or 10c by turning the wedge traction plate
20a and by engaging the wedge traction plate 20a with the screw hole of the cap.
Further, the wedge traction plate 20a is a locking means gripping the wedge 10 in
perfectly releasing the wedge engagement with the end of the tension member and
removing the tension member.

20 With reference to Fig. 7, a wedge traction plate 20a’ of the yet still another
embodiment of the present invention includes at least one side horn 22 on its
circumference. As shown in Fig. 8, the side horn 2 serves to engage the horn screw
21 of the wedge traction plate 20a’ with the screw hole of the cap by transmitting into

the wedge 10 or 10c the force into one side for remaining the external anchoring-

25 removed tension member b by being inserted into a side gap of the wedge 10 or 10c,
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renoving the tension nenber. 20 Wth reference to Fig. 7, a wedge traction
pl ate 20a' of the yet still another enbodinent of the present invention

i ncl udes WD kwaBr2 one side horn 22 on its circunference. PAI/KR0MMMTON Fi .
8, the side horn 2 serves to engage the horn screw 21 of the wedge
traction plate 20a" with the screw hole of the cap by transmtting into

the wedge 10 or 10c the force into one side for renaining the external
anchoring 25 renoved tension nmenber b by being inserted into a side gap of
t he wedge Wherothe ngdges hGondcore grgesy 1@@’?1}%5@8‘ BE7e ARFRPYt he wedges 10 or
| Oc are engaged into the circunference direction. Fig. 9 shom? a. ..,

modi fi cation of RiedHbewsstmagdifigatiga ofrthe thosh spiext @edgg tractiqn plate 202",
cross-section of the tension nenber and a tension nenber cap 23 are

i nt egr al | yThe enosresection wff éhes temsionimeraber nd ¢ tepsian MEmabedjcap 23 B 1¥FLeHE hor n
screw 21 [a regular 5 hexagonal tension nenber groove 24 corresponding to
this crossfosmed imfie saphe direetinn obHy axfis disectioarsfi be hesniserew 31 dg degular-
engaged with the tension nmenber groove 24. Therefore, the force of turning
t he extSer nidxagoreh tansiog-memberegtooends oorrespomsling tnthdmerosstbgctier] onhiedront
transmtted to the wedge traction plate 20a' through the tension nmenber

cap 23, t herdebfythengagomgnaniteer Ho ernacglyr engagdd wiithhthe Hensden eventhsk @refvetde cap
23. 10 Fig. 10 shows a wedge traction plate 20b with an el astic hook 25

i nst ead of Thérbford)dianfoscr efivuiing thet dxéerngdgehdrimgetenmvye teitseon2@embditie onedge
traction plate 20b is applicable to an internal anchorage with a hook hole
for j oi ni ndirédtienes aanimitiedak tRSwedge trhaimeplhted0as threwngh dheteasion meenctzp and a
wedge | ocki ng nmeans preceding the cap with hook engagenent jaw. The

el astic hoedp 25 thiesety ampdgienglthe kbmgcreads withhiad sorew hbfe ot c4h23.ext er nal
anchoring with the back end of the tension nenber is renoved, the tension

menberyd s protrugigd1d Rhews bsweipd thictibh@laeact nwath droelastiohodi@s aivedadrafng
load. At this tinme, the elastic hook 25 proceeds together with the wedge
traction piatire98ew 21 of the wedge traction plate 20a. The wedge traction plate 20b is
applicable to an internal anchorage with a hook hole for joining the elastic hook 25 on
the seat of screw hole of the cap aﬁd a wedge locking means preceding the cap with
hook engagement jaw. The elastic hook 25 is a wedge locking means. That is,
15  when the external anchoring with the back end of the tension member is removed, the
tension member is protruded into its end by the reaction force of the anchoring load.
At this time, the elastic hook 25 proceeds together with the wedge traction plate 20b
pulling all the wedges 10. When the elastic hook 25 comes into the hook hole of the
cap, the elastic hook 25 elastically constricts and when the elastic hook 25 passes
20 - through the hook hole of the cap, the elastic hook 25 elastically expands. Thereby,
the elastic hook 24 prevents the‘engagement-released wedges 10 from being pulled by
the tension member.
Hereinafter, according to the aforementioned wedges 10, 10a to 10c and the

wedge traction plates 20, 20a to 20b, the internal anchorages for removing the tension

25 member of the ground anchor are described in detail. The internal anchorages
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pulling all the wedges 10. When the el astic hook 25 conmes into the hook
hole of the <cap, the elastic hook 25 elastically constricts and when the
el asti c hwol2@%3passes 20 t hrough the hook hol e of the capCTiKR®20043ti C
hook 25 el astically expands. Thereby, the elastic hook 24 prevents the
engagenent -rel eased wedges 10 from being pulled by the tension nenber.
Hereinafter, according to the aforenenti oned wedges 10, 10a to 10c and the

dge tracti lates 20, 20a to 20b,.the, int h f i
the ten; ooVt BB propnt REesAe dulitb it fhSahaRl neyREh Raahls HBUT, .
i nt | h 16 WO 02/.077372 BCT/ KRO2/ 00479 . i ded by th
'p?eiéﬂf‘ | R SR a e AP GBeP ﬁWP'thjlﬁéeéet é’8§,°(%i &]8 }‘Rﬁgrgl\é&i eghqr%%ea Yhe,

horn screw_type, and hook type. These types of the i.nternal anchoragges are
det er ni neddﬁ?n?i@e(f B lbierieéﬂ%%ﬁ?a% O PIEY, rjr'ge Fﬁggm&b"?%% ¥ %%ﬁgut
together wth the tension nenber after the wedge engagenment with the end
of the tenwithrihe Senmomarember ghter dae wedge ieﬁg%&eﬂ’(ﬂ%t %@hg%aﬁrég Og\é\f&%#’&’is}‘i’él to
types of the wedge | ocking neans, the applicable wedges, and the wedge
tracti on pPgmbsr gruatigédscribed as fol lows. <l ocking ring type internal
anchorage cl> 10 As shown in Fig. 11, the locking ring type, internal
anchorage cl i ncThelédempleancheriges aasding o tynss Ofg]&}’vﬁgg@i/%@%g meansgthed t o
he basic wedge, the basic wedge traction plate 20, the wedge expansion
ring 30, theplicetlgevddgekiand the wedg@Aracting plasescpse dessribadas fhlleowsedge separ at i on
| ayer 50 and the cap 60. The wedge expansion ring 30 is to expand the

pl ural wedges 10a arranged in the circunference direction into the 15
centrifugal direction by being inserted into the internal ring groove 16 of
the wedge 10a. Thekimgdpe teppanenelanchogg80l¥s a C-type elastic ring with
an excellent elasticity. The wedge locking ring 32 is inserted into the
extermad ring groegwsaodd imFig. 11, the locking ring type internal anchorage cl includes the

wedges 10a with the locking groove 17 added to he basic wedge, the basic wedge
traction plate 20, the wedge expansion ring 30, the wedge locking ring 32, the wedge
box 40, the wedge separation layer 50 and the cap 60. The wedge expansion ring 30
is to expand the plural wedges 10a arranged in the circumference direction into the

15  centrifugal direction by being inserted into the internal ring groove 16 of the wedge
10a. The wedge expansion ring 30 is a C-type elastic ring with an excellent
elasticity. The wedge locking ring 32 is inserted into the external ring groove 11 of
the wedge 10a arranged in the circumference direction, then seated on the ring seat 45
of the wedge box 40 with maintaining this arrangement, and kept by the back end of

20 the cap 60 on the wedge box 40. Thereby, the wedge-locking ting 32 remains until
the release of the external anchoring of the tension member, and when the locking
groove 17 of the wedge 10a is coincided with the wedge-locking ring 32, the wedge-
locking ring 32 locks the locking groove 17 of the wedge 10a. Herein, the locking
groov.e 17 and the wedge-locking ring 32 are wedge-locking means.

25 The wedge box 40 includes reversed conical wedge seats 41, a tension
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t he wedge 10a arranged in the circunference direction, then seated on the
ring seat 45 of the wedge box 40 with maintaining this arrangenent, and
kept by twe oparis7end of 20 the cap 60 on the wedge box 40PCTh&R0ei09479t he
wedge-l ocking ring 32 remains until the release of the external anchoring.
of the tension nenber, and when the | ocking groove 17 of the wedge 10a is
coincided with the wedge-|l ocking ring 32, the wedge- |ocking ring 32 | ocks

the | ocki ft dge. 10a. in, the |ocki 7 and
he wedge ERRTTPI Pegommtd P AT #Rios i e oo el Sandl Bind g °"

i ncl ud ed conj . a tens 17 MO 02/ 07.73 -
PCT] K02/ 00 RIS ORGTEBPEA- o SPRCao e e e SRR B eP B  BeaAgE 108 o

41, tub seats_46 ar, _the tensi nber 42. S 43 bt ai, ni
pace Tor EPRRAFHEINA AHETY e TEE SREN FEER Bl # ot IR &1 or med

on the front of the wedge seat 41. Scre 44 for_ engaging the cap 6Q, and
ring seat sonsngaging the AR deandbing sty #hiprdhe Wﬁ@g?'}(}?%ngerh%g O%Hﬁff%‘?rﬁ@ngpacer
43 are forned. The wedges separation |layer 50 is interposed between the
wedge Seatofhe wcelt%aﬁﬁé%’éeq? OCa in order to easily separate the wedge | Ca
fromthe wedge seat 41 of the wedge box 40, when the wedge 10a w thdraws
by the reacti on Fhsr wedgss senaratiqn EyaaPO inintemesesgbaterern te Wedes wat dbsder

and the wedge engagenment with the tension 10 nenber is untied. Therefore,

t he wedge thepedac ilOain ender tosmside pepatate thepvedasnitiOatfiam tha weddmasat 4 bef thee
wedge 1 OGa to the wedge seat 41 and uses a non-adhesive resin film an
asbest os, wedgyl kass49,i when thEhwedgspl (Wowithdrws rhydthe readiiondatreotf thaexigeade box
40 and protects the conponents of the wedge box 40. The cap 60 includes
screw 61 achoespmmovey tensiohemswbesaind4thef wedge erghgemiso with, thg teafionence
nunber 62 is a 15 ring packing. As shown in Fig. 12, the wedge traction

pl at e 120 amembbeiswadtipel. eXhareforenthe wedge separation layer 50 serves to prevent the

attachment of the wedge 10a to the wedge seat 41 and uses a non-adhesive resin film,

an asbestos, or glass fiber. The cap 60 is formed on the end of the wedge box 40 and

protects the components of the wedge box 40. The cap 60 includes screw 61

corresponding to the screws 44 of the wedge box 40. A reference number 62 is a
15  ring packing.

As shown in Fig. 12, the wedge traction plate 20 and the wedge expansion
ring 30 are parallel arranged. The traction jaw 15 of each wedgelO0a is rested on the
front edge of the wedge traction plate 20 and the internal ring groove 16 of the wedge
10a is engaged with the wedge expansion ring 30. The wedge-locking ring 32 is

20 inserted into the exterﬁal ring groove 11, thereby maintaining the assembly of the
wedge 10a. Then, the tube-coated end of the tension member b is inserted into the
wedge box 40 via the tension member hole 32. The back end of the wedge 10a is
expanded into the centrifugal direction and inserted into the front end of the tension
member until the front end of the tension member until the front end reaches the

25  wedge traction plate 20. The wedge separation layer 50 is attached to the wedge seat
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ring 30 are parallel arranged. The traction jaw 15 of each wedge 10a is
rested on the front edge of the wedge traction plate 20 and the internal
ring groowe 0287uf2the wedge 10a is engaged with the wedgeCEARMBILTN ri ng
30. The wedge-locking ring 32 is 20 inserted into the external ring groove
11, thereby maintaining the assenbly of the wedge 1 Ca. Then, the

t ube-coated end of the tension nenber b is inserted into the vvedge box 40

via the tensi hol e 3 The, back end th 1 anded
into the & n?fﬁ“?uﬁg& caPPE A0 orf hntedesEPEaHoT ﬁ?ﬁrtﬁ{ﬁ%}’gﬁ? 8 @ft etﬁg 4
tension nenber. until_ the fro f the tension nber t front
end reaché’ém%‘rl‘?ger%evﬁefcfg‘é V‘fetd%ﬁbﬁ g‘ﬁg‘? §31DP SIZPR8 RSHFE A |t{¥ﬁ qqib%r 50
is attached to _the wedge s 02/0773 CT/ KRO2/ 00479 41 t he
wedge box car@umﬁ#@mé&g‘%% egﬁﬁe%d@ﬁv&yﬁ asweﬁ{%@r%e%@g Widh theeridi ¢ he

ci rcunference of the wedge 10 sane sjze as or snmaller size than
that of t Hensiqy m@@ﬁﬁlé‘?aéﬁé@egtﬁﬁi frézaethsfen@ REtheeweseeltnx. 30Th L hgewrigedoding ngaged
with the end of the tension nenb b, is inserted fromthe end of the

wedge Box 18 32TRecqied ge thodrg prgt 55 landngle@zp@ i mstadlgd on theend piiffe swdge 45 and
the cap 60 is installed on the end of the wedé:) __box 30. Then, the wedge
10a is herheut30callhgngbewedsoil Onischesmeticaty sealed withsa seakaat. t Abthisctpe.gbesof tly
presses the wedge-locking ring 32 and is electrically constricted in
cont act i ngaphd baltlyi prgssps oibe ewddze-1velang ubng B2 iandi isseleeteidalo comsticted gnend
contacts the tube seat 46 and hernetically sealed with the sealant in
order to poetaeting itte orkimgigoons b1.urkhe tThe hdbynsetthe sadlsw ritsl gndaontabs thocki ng
ring type internal anchorage cl, the tension nenber b and the tube h is
conpl et ed.tulds s otin andh HergetidaBly sdaledawithntht edalhoc ki ogderi togpreyqe it Mteen nal
anchorage cl includes spaces Si, S2 fornmed between the back side of the
tractilon jmvistube. aritheidtsy, the asumbbr efihe lodkitideng ntped inernpll aickordfBe ahdthbet ween
t he spacers 13 of the wedge box 40 15 and the front outer surface of the
wedge 10a.terdsi&t @bnbet hand fenubend @mpléted wedge
As shown in Fig. 13, the assembled locking ring type internal anchorage cl
includes spaces S1, S2 formed between the back side of the traction jaw 15 and the
circumference of the traction plate 20 and between the spacers 13 of the wedge box 40
15 and the front outer surface of the wedge 10a. Thereby, the front end of the wedge
10a can be contracted into the centrifugal direction. The back end of the wedge 10a
is expanded into the centripetal direction.
As shown in Fig. 14, the internal anchorage cl engaged with the end of the
tension member b is inserted into the underground anchor hole d and its anchoring
20  section is filled with the grout material c. Then, the anchoring load is imposed on the
tension member b and the internal anchorage cl is anchored to a furring strip by the
external anchorage. A strand wire used as the tension member of the ground anchor
has a limit tension load of a little more than approximately 15 ton. However, the

design anchoring load of the strand wire used as the tension member of the ground

25 anchor is about 11 to 12 ton. At the early stage of the assembly of the internal
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10a can be contracted into the centrifugal direction. The back end of the
wedge 10a is expanded into the centripetal direction. As shown in Fig. 14,
t he i nt erwalo2anshorage ¢ 1 engaged with the end of the tecTiKRV200tTher b is
inserted into the underground anchor hole d and its anchoring 20 section
is filled with the grout material c. Then, the anchoring load is inposed on
the tension nenber b and the internal anchorage c | is anchored to a

furring strip by the  external anchorage. A strand wire_used as.the tension
menber of ‘%nﬁgorég%lﬂ]ld thé, Shsiee ﬁ‘%gﬁmf*mm%f SP@??’h‘Shq?%S&d 3110"&6‘16?% pihgn ﬁB‘Fe t han
approximately 15 ton., Howeyver, the , design anchoring |oad of the_ strand
T sen taRSte e oS dhe E?PSIPH@%&&E 49 EhesTiEdes 1031545808 Y g o 12
ton. At the early stage of the assenbly of the internal 19 WD 02/077372
PCT/ KRO2/ COuSIR mﬁﬁ’é’ﬁbgaﬂ‘@ wedge sneagemg witl thyetvpion jaemberevkagones Jigdt
However, when the tension force is inposed on the tension nmenber b, as the
wedge 10a b¥s thg diisrastion hwitht giesiveulepesisertly, Whenwihegevasggad@anaesseii ¢h t he
t ensi on nenber b becones tight by the interaction with the wedge seat 41.
When t Re edpiermigeddimedhe svedged ewithinihe sgdge hex 49 Hees R geoVEGARYWRAIRI n t he
wedge box 40 does not nove any nore. As shown in Fig. 15, the external
anchoring of theé\s ehnsyonn dégbéd, Hhei extemnalnanehariagt &fr theei tensinh myergbdssbiris ace
construction work. The renovals of the external anchoring of the tension
menber b aemoded aitkrdinisiting swesurfach odsstruCiien verka nEichednwmfls ofethe ekteal he
external anchorage g in Fig. 1. The other is a nethod of cutting a part i
10 of the anehsiingofitbertasiopus¢mberdi ate difidechiatoetetcemathodsinc@oe agemgthod of any
nmet hods, at the noment of renoving the external anchorage of the tension
menber b, rehevingaht exiernal ancherapery mdfigndi rithet @hémie aansthod bhHeuttingd phus i

i nposed on the tension nenber b. By this reaction force, the tension
menber0b idf thxiehside thenttied jlidh énsididlof the exwexdal mttddradeqnsilanngengiRédspaaishes

the wedge traction plate 20. Then, the wedge traction plate

moment of removing the external anchorage of the tension member b, the reaction

force corresponding to the anchoring load is imposed on the tensioﬁ member b. By

this reaction force, the tension member b is extruded into the end. The extruded

tension member b pushes the wedge traction plate 20. Then, the wedge traction plate

15 20 pulls all the wedges 10a and the traction jaw 15 at the same time. Thereby, the

wedges 10a retrocede. However, the wedge locking ring 32 is blocked by the back

end of the cap 60 and maintained. At the same time, the external ring groove 11 is
removed from the wedge locking ring 32.

As the wedges 10a are retroceded, the locking groove 17 is coincide with the

20  inner surface of the wedge locking ring 32. Then, the wedge locking ring 32 is

elastically protrllded between the ring seat 45 and the back end of the cap 60 and

engaged with the locking groove 17. Thereby, the wedge 10a cannot move. During

' retroceding the wedge 10a, the wedge expansion ring 30 is electrically expanded to

open all the wedges 10a into the centrifugal direction. The aforementioned motions

25  of the tension member b, the wedge 10a, the wedge traction plate 20, and the wedge
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15 20 pulls all the wedges 1 Oa and the traction jaw 15 at the sane tine.
Thereby, the wedges 10a retrocede. However, the wedge locking ring 32 is
bl ocked bwyotode71B3ark end of the cap 60 and mai ntai ned. At PCR&KR0@47D1 e,
the external ring groove 11 is renoved fromthe wedge |ocking ring 32. As
the wedges 1 Oa are retroceded, the | ocking groove 17 is coincide with the
20 inner surface of the wedge Iocking ring 32 Then, the wedge | ocking ring
32 is elastically, protruded bet t he r se and the nd of
the cap 60°%PIBSIORIHEGEY StaD: ¥oee ﬁkﬂwglo %? 103*%% BV EZQ%XB%e 1 Oa
cannot nove. During retrocedlng the dge 10 t he, wedge papnsi op ring 30
i s el ect riwafgsloskingriingd33-o Indhbnease. t\ﬁg &Qéés i@&ekyng ﬁ @E FR’F‘FmgaI
direction. The aforenmenti oned nmotigns 25 of the tension nenher the wedge
1 O, the theayd ofitbetangian pramierip Wha%wﬁﬁén%éé‘“thz@e\)’@d@/l@%?lﬁ',f?lease
PCT/ KRO2/ 00479 expansion ring 30 stop together with the |ocking of the
| ocki ng gr@deelizelpy the wedge locking ring 32. In this case, the medge
10a is entirely opened. Therefore, the end of the tension nenber b, which
was endaged wi t hin ordentedyevenoeorrosion ef thadension membered withis the sndergrpusdder t o
prevent corrosion of the tension nmenber b within the underground anchor
hol e and tancbasihble amrbv easilyerernerysi tha taesitre mamber He the teristmn mentber bbisi s
coated with a lubricant and covered with the tube h. Herein, the tube h is
fixed by ¢tdaedwithta Ivbtieartand goveled withd gregube i Hreedins thaairee h ik dixed bye,
even when the tension nenber b is drawn, the tube is nmaintained within the
anchor hol the gfbwtrmedtyrialvdfaine dfierfround doychoe hglag e Tbatefat, ¢vea whedghbe fdaioni t h
the end of the tension nmenber b is renoved, the tension nenber b can be
easi |y renmeatbebd ibuinmm,phevtube shadintabmadewithinpie iantlen rinle. arthwengevicad> Wt h
reference to Fig. 16, the horn screw type internal anchorage c2 uses a

10 the wedge engagement of the wedge 10a with the end of the tension member b is

removed, the tension member b can be easily removed by human power.

<horn screw type internal anchorage c2>

With reference to Fig. 16, the horn screw type internal anchorage c2 uses a

15  horn screw-integrated wedge traction plate 20a and a cap 60a provided with a horn
screw hole 63 as a retroceded wedge locking means. In this case, the locking ring
groove 17 and the wedge locking ring 22 are unnecessary. The wedges with a
traction jaw 15 are applicable. Herein, the basic wedge 10 is employed. The wedge
expansion ring 30, the wedge box 40, and the wedge separation layer 50 are the same

20 as those of the aforementioned locking ring type internal anchorage cl. Instead of
the wedge locking ring 32 of the aforementioned locking ring type internal anchorage

cl, a rubber elastic ring 34 is used. The end of the screw hole 63 of the cap 60a is

not perforated and has an excellent watertight within the underground anchor hole.

The wedge 10, the wedge traction plate 20a, and the wedge expansion ring 30
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15 horn screwintegrated wedge traction plate 20a and a cap 60a provided
with a horn screw hole 63 as a retroceded wedge | ocking neans. In this
case, thewbwmekingzring groove 17 and the wedge | ocki ng riPol/K2A0479
unnecessary. The wedges with a traction jaw 15 are applicable. Herein, the
basi c wedge 10 is enployed. The wedge expansion ring 30, the wedge box 40,
and t he wedge separation |ayer 50 are the sane 20 as those of the

af orenenti oned | ocki.n ing type internal_.anchorage.cl. Instead of the
wedge | ockMgSTRBIcd 2N dhe Sime SHanehah HeoHaEP T ORIRARY 195 T R PSR
anchorage cl, a rubber elastic ring 34 is used. The end of the scr hol e
63 of the BHYOBES Gls SOARAt tBerPEy %l 2ria oXaesed o dbe end nghev\)é(? b%w\m thin
t he under ground_anchor_  hole. The megge 10,, the wedge traction plate 20a,
and the wedBenchpAsssmblYr Isngaintrines byydnseriing they suler/slastio /e 79 inig ghe
assenbled in the sane manner of the aforenentioned | ocking ring type
internal &femal Has sxgovedd. t Hae enthof Hisrtybe breoyered tensienamember b & inpEtednd of

t he wedge box 40. Then, the assenbly is nmintained by inserting the rubber
el asti ¢ ri Hyjo the tepsion meanbeskoler 3701 the wgdge bey 40 prd empaged vdthothetwrsdgefe
h-covered tension nenber b is inserted 5 into the tension nmenber hole 32 of
t he wedge bei the enddcanteriythe back lsutfeee ofdtigaverige tiantion platd 30andlhsowedgst s t he
back surface of the wedge traction plate 20a. The wedge separation |ayer
50 is fornegpastionhlayercdes Semted4dn dfe whégaveehyetlbofktheOwedgedbexhd0, avetighe 10
engaged with the end of the tension nenber b is installed on the wedge box
40. Then, whdge bpedmedsvitntit@hd efithertendien srechbef btihmstatield) en loecwddze Wk At
this time, the edge of the screw hole 63 of the cap 60a presses the end of
t he horn sé0.ewlddn, tHheapedils,is irseallbdok tieokgel affthé hedyebge4d.r acti on plate 20a
contacts the back jaw 15a of the traction jaw 15 and presses and fix the
wedge 1®. Then, Alehiswetgehcl@igendahederaivtivlé b offite efp 6(acpreaes tienentestber b

is fixed and the wedge engagenent is not | oose even by the inpact and
vi bration thepesedcicty $he Tedgsy, 1k back edge of the wedge traction plate 20a contacts
the back jaw 15a of the traction jaw 15 and presses and fix the wedge 10. Then, the
wedge 10 engaged with the end of the tension member b is fixed and the wedge
engagement is not loose even by the impact and vibration imposed to the wedge 10
15 and the wedge box 40 and the shaking of the tension member b during treating. The
tube h is inserted so that its end contacts the tube seat 46 and hermetically sealed with
the sealant to be prevented from humidity. Thereby, the assembly of the internal
anchorage c2, the tension member b and the tubé his completed.
As shown in Fig. 17, the internal anchorage c2 engaged with the end of the
20  tension member b is inserted into the anchor hole perfected ion the underground and
the anchoring section is filled with the grout material. The internal anchorage c2 is
anchored by imposing the anchoring load to the tension member b. Even if the
wedge engagement with the end of the tension member b is loose at the early stage of

assembly, the wedge 10 is pulled by the tension member b by imposing the large

25 anchoring load to the tension member b. In the process, the wedge is strongly
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15 and the wedge box 40 and the shaking of the tension nenber b during
treating. The tube his inserted so that its end contacts the tube seat 46
and her mewpwoalt7seal ed with the sealant to be prevent ed PCTa&ROROM7AI ty.
Thereby, the assenbly of the internal anchorage c2, the tension nenber b
and the tube h is conpleted. As shown in Fig. 17, the internal anchorage c2
engaged with the end of the 20 tension nenber b is inserted into the

anchor hole perfected io he .under groun n t he anchoti section. is

T Ted w rohebird Gibate shl of e oL Trabe: naF tiHerage st te P& Sy by
i nposi ng the choring load to the tensio nber b.. Even if_ the ge
engagerent? i t r?lﬁﬂetlhﬁg%fng tragion g]ﬂgei@ﬁl 'ﬂﬁgfbybt%Fyq%Ség' alt[ft%é”eé%f\iﬂf@ st age
of assenbly, the wedge 10.is pulled by e tensjion nmenber b by i.nppsi ng
the | ar ge 198 hgh dnpiefrigrmingd tEIBg’tW@ ‘F@F@i {)(ﬂ degsrBet tRpvel A Iﬁ%"rf)r‘%‘gﬂ’% §{Q‘et he
wedge is stronﬂalgy 22 WO 02/ 077372 PCT/ KRO2/ 00479 engaged with the end of
the tensi okedgeisdr3th phhe Wedgentragtioatnldn Z\QPtlﬁﬂ%eh%“%%glagé‘fi‘@ge 39, ¥R n,
the wedge traction plate 40a is pulled by the wedge 10. If the vvedfge 10
reache$ a thisethstanchriegl leadngarty ko boviapesed @ngibe Jenmen msmbeshyandothe faal hi n
the wedge box 30. The wedge traction plate 20a_is the sane as that wedge
10. For m Sughgring lopé inmeirinad unbhthe siternal apshasing tepihsdensien msmbehds on
menber b and the final anchoring load is maintained until the external
anchori ng removée tensi on menber b is renoved. As shown in Fig. 18, at the
nmonment of renoving the external anchoring from the tension nmenber b, the
t ensi on menber BAS shoswt inudigdl §,rat die ooment aflvemewmisigithe ehigrnal @ngheaing iftom f or ce
corresponding to the anchoring | oad. The external tension nenber b pushes
t he wedge the aatsicanmpinhteb20r. tefidien wedder puk lestrudfied inteltewad thawend by ghe al |
the wedges 10. This novenent is not stopped until the end of the horn
screwl?2l reasticadbrcetdveresp@eling td the mch@mghiohé. 6Bhe Tkietnal sensicn membert bir ned
to the original position

pushes the wedge traction plate 20a. The wedge pulls the traction jaw 15 of all the
wedges 10. This movement is not stopped until the end of the horn screw 21
contacts the edge of the screw hole 63. That is, it is returned to the original position
in which the anchoring load is imposed on the tension member b.  Then, the external
15  terminal of the tension member b is turned to the screw direction of the horn screw 21.
Thereby, the horn screw 21 is jointed with the screw hole 63 of the cap 60. As the
horn screw 21 is jointed with the screw hole 63, the wedge traction plate 20a pulls all
the wedges 10 at a time. During the wedges 10 are pulled by the wedge trac’;ion
plate 20a, the wedges 10 are expanded into the centrifugal direction.
20  Simultaneously, the tension member b is get away from the engagement teeth 12.
The, the end of the tension member b is finally deviated from the wedge 10. That is,

the wedge engagement with the end of the tension member b is released.
If the wedge engagement-released tension member b is pulled, the tension
member b comes out. However, the wedges 10 and the wedge traction plate 20a are

25  pulled by the tension member b. Since the wedge engagement with the end of the
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in which the anchoring load is inposed on the tension nmenber b. Then, the
external 15 termnal of the tension nenber b is turned to the screw

di rect i orwofozohm7horn screw 21. Thereby, the horn screw PCTiERROMMed Wt h
the screw hole 63 of the cap 60. As the horn screw 21 is jointed with the
screw hole 63, the wedge traction plate 20a pulls all the wedges 10 at a
time. During the vvedges 10 are puIIed by the wedge traction plate 20a, the

wedges 10 are expanded .i nt e.cen al dir 20..Si. mul t anequsl vy,
e tensi dRhe IS P Ghfre & SR L AR Sleletiire S 13 S B L
end of the_t i 0 b S |y fr.om d 10.. . That is,
the wedge %B&E@&ﬁwea% gt Bl gpoy el ﬁﬂsa%%c A aWLLY Of the WedReA0ds . | 1
t he Wedge engag -re] eased tension ne u t he tepsion
menber gebyitin %@fje@@? qweggs‘e%%@n %@a Kb @Eg&eﬂewea{l?leﬂer& Ste 20a
are 25 puI I ed y the tension menber Since the wedge engagement with the
end of thedrays, ‘?\BWEW%@@ mewlmlzyﬁmef@loq%eben ‘menber b is entirely
rel eased, the horn screw 21 jointed with the screw hole 63 |ocks the wedge
traction pl ate 20a, and the traction jaw 15 of the wedge 10 is engaged
with the edge of the wedge traction pl ate 20a, even if the tension nenber b
is drawn, the vigdejassagwaitependntepial| aghpipge hé2’t éhsicsardena® evith . amtharor n
screw type internal anchorage c2' in accordance with another enbodi nent>
As shown iemimdgmenty the wedges 10 and the horn screw type wedge traction
pl ate 20a of the aforenmentioned horn screw type internal anchorage c2 are
repl aced by 10 As blmrwn scFigwl21theenedgen 1fentddhe bep 28w yyee wedigpetraatimot i on
pl ate 20a". Wien the horn screw 21 is jointed with the screw hole 63 by
t urni ng tddak)&Oerorﬁahe #dochwntioged hetheassdtype nsbmal amibeagelr? drbiepldcad biyng
force is transmtted as it is to the wedge
10  a horn screw 21-tension member cap 23 type wedge traction plate 20a”. When the
horn screw 21 is jointed with the screw hole 63 by turning the external anchoring-
released tension member b, this turning force is transmitted as it is to the wedge

traction plate 30b”. Therefore, the tension member b is more easily removable.

15 <Hook type internal anchorage c3>
As shown in Fig. 20, a hook type internal anchorage c3 includes the wedges
10, the wedge traction plate 20b with the elastic hook 25, and the cap 60b with the
hook hole 64 and the hook engagement jaw 65. Herein, the cap 60b serves as a
locking means of the retrocede wedges. Other components and assembly order of
20  the hook type internal anchorage c3 are the same as those of the horn screw type
internal anchorages c2, ¢2’.
When the wedges 10 engaged with the end of the tension member b and the
cap 60D is jointed thereto, the elastic nook 45 softly contacts the edge of the hook hole
64 and the lock edge of the wedge traction plate 20b presses the back jaw 15a of the

25  wedge, thereby preventing the loosing of the wedge engagement to the end of the
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traction plate 30b". Therefore, the tension nmenber b is nore easily
renovabl e. 15 <Hook type internal anchorage c¢3> As shown in Fig. 20, a hook
type i nt ewpak/oarchor age c¢3 i ncludes the wedges 10, the wedg&RmActd®on
plate 20b with the elastic hook 25, and the cap 60b with the hook hole 64
and the hook engagenent jaw 65. Herein, the cap 60b serves as a |ocking
nmeans of the retrocede wedges. O her conponents and assenbly order of 20

t he hook type internal anchorage c3 are the sanme as those of the horn screw
type int #%inmféges c2, c2'. \Wen the wedges 10 engaged with the end

of the tension nenber b _and the cap 6Qb is jointed thereto, the elastic
nook 45 softly cOnshewsin . gég@eo‘flpeﬂf??g %ﬁ@a&wi engaged ith e TI@CQ% @‘Ege of
the wedge traction plate 20b presses the back jaw 15a o{ t he 25 wedge,
t her eby priensinm imembered| ipdasasgdointa fe Hadereramgagnshentoleods e andoniet he
24 WO 02/ 077372 PCT/ KRO2/ 00479 tension nmenber b. As shown .in Fig. %% t he
i nternal asection gdlaszwishhegeeutinatarilfe erhenotheapehoringdeadis 1}?@%@% O1hihieg
inserted into the underground anchor hole d, the anchoring section is
filled5w ttensibe mpnsher bratAdrtheparly, stageaf therpssemlliiothe eedee sasreemepb 388 on
the 5 tension nenber b. At the early stage of the assenbly, the wedge
engagenent ertdooftthe tensivd rofmbdré is doaseon Homreer, aby way, Istnss éhe exshefiibe tengivpnay
since the end of the tension nenber b is engaged with the engagenent teeth
12, the wenlgebend ineecgped vath thy enbagentem $éatin 1 Petibevedges 10 mrenpraied: bie the
anchoring load is inposed on the tension nenber b. At this tine, the
wedges 10 whsionmiemtiardhirony véregahe dnakiotingtlbwel wrohposedt drethe éersiconmedbeeber b
by the interaction with the wedge seats 41. And, the wedge traction plate
20c i s pul hedhibytirhtietheedgized Q0 Abanotehigivbdgrgagtd widadieesnd hé thie sérgivat ed
time, the wedges 10 are not pulled by the tension nenber b any nore. The
wedge 1ty actiefiber b by the interaction with the wedge seats 41.  And, the wedge traction plate

20c is pulled by the wedge 10. When the wedges 10 reaches the designated time, the

wedges 10 are not pulled by the tension member b any more. - The wedge traction

plate 20c is also the same. Then, the anchoring load is substantially imposed on the

tension member b, this anchoring load is maintained until the external anchoring is

15  released from the tension member b.

As shown in Fig. 22, at the moment of releasing the external anchoring of the
tension member b after the subsurface construction works, the tension member b is
extruded into the end of the tension member b by the reaction force corresponding to

. the anchoring load imposed on the tension member b and pushes the wedge traction

20 plate 20b. Herein, the wedge traction plate 20b pulls all the wedges 10 at a time.
The elastic hook 25 of the wedge traction plate 20b passes through the hook hole 64

and jointed with the hook engagement jaw 65. However, if it is proved that the
elastic hook 25 does not reaches the hook engagement jaw 65, the outer edge of the

tension member b is compacted by a hammer, thereby engaging the hook 25 with the

25  hook engagement jaw 65. During the wedge traction plate 20b pulls the wedges 10,
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plate 20c is also the same. Then, the anchoring load is substantially

i nposed on the tension nenber b, this anchoring |load is nmaintained until

t he exterwalo2anshoring is 15 rel eased fromthe tensi on nPEPERR0043 shown
in Fig. 22, at the nonent of releasing the external anchoring of the
tensi on nenber b after the subsurface construction works, the tension
menber b is extruded into the end of the tension nenber b by the reaction
force corresponding to, the anchoring. |l oad i.nposed on the tensipn nmber b
and pushes&@w%ﬁealﬁl%{% Ofépiﬂdégg Boedges 1 Hito C%‘&ﬁ@tﬁ%@bn

pl ate 20b gulls all the wedges 10 at a tine. . The elastic hook 25 of the
wedge t r acBy otheppigraneionsd seaaplen TRoNsRSEe OF R30I COIBANeRERd e FREI08 Wi t h

t he hook eng;}genent jtaw 65. However, if it is proved that the elastic hook
25 does nomepdsthéstelgssethBom thaysgenereesamtonith thieevedeedO: edge of the
tension nenber b is conpacted by a hammer, thereby engagi ng the hook 25
with the 25 hooklfdheaepstammember bovithhiie wefzerrmansdpentielkasqdomdps davmop
pulls the wedges 10, 25 WO 02/077372 PCT/ KR02/ 00479 the wedge expansion
ring 30 exfharersien menthsr hecgigres ovh buhths werkses d Atandfihe siedgs tragionaniate 28p t he
af orenenti oned conpl ex novenents of several conponents, the tension nenber
b is rel eastedot deagwn he thettgsion mgagembn Singe the wisdgeergagement with theeendedfsi on
menber b with the wedge engagenent-rel eased end is drawn, 5 the tension
menber b ctweensiert metnber blis emidlyasleafedatitt ¢lastioieudye? X 1sgeintedrwiph dtecha@Bb are
not drawn by the tension nenber b. Since the wedge engagenent with the end
of the teasiagameenjasr 66 dfsherap 66b ynd dbekasthe ,wedge tedctist iptatb @0k, 28l the
jointed with the hook engagenent jaw 65 of the cap 60b and | ocks the wedge
tracti on ptradtnZaty, 1 aofltheheedger Hcisienpagedvwilld tif edgeenfithel gedgd trasticangiaged
with the edge of the wedge traction plate 10 20b, even if the tension

menber1®d i 206ireven.if thretensidgatethberanis ddaonyweldgectigaactO and th atdge2fdfictihe not
pull ed by the tension nenber b.

plate 20b are not pulled by the tension member b.

<Locking ring-safety ring type internal anchorage c4>
As shown in Fig. 23, the locking ring-safety ring type internal anchorage c4
15 includes wedges 10b with ring horns 18 as a substitute of the wedges 10 of the
aforementioned locking ring type internal anchorage cl. Additionally, the locking
ring-safety ring type internal anchorage c4 further include a wedge safety ring 36, a
ring support 38, and a modified cap 60c. The wedge safety ring 36 is interposed
between the front surface of the wedge locking ring 32, which is inserted into the ring
20  horn 18 of the wedge 10a engaged with the end of the tension member, and is received
on the ring seat 45 of the wedge box 40, and the inclined surface 66 of the cap 60c.
Thereby, the interposed wedge safety ring 36 serves to fix the wedges 10b and is a
metal-made C type ring. The ring support 38 is a thick metal ring for stabilizing this
interposed wedge safety ring 36 by supporting the outer edge of the back surface of

25 the wedge safety ring 36 on the wedge locking ring 32 inserted into the outer ring
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<Locking ring-safety ring type internal anchorage c4> As shown in Fig. 23,
the Il ocking ring-safety ring type internal anchorage c4 15 includes wedges
10b wit h womgohmsrns 18 as a substitute of the wedges 10 ofPCThHeR02/00479

af orenenti oned | ocking ring type internal anchorage cl. Additionally, the

| ocking ring-safety ring type internal anchorage c4 further include a
wedge safety ring 36, a ring support 38, and a nodified cap 60c. The wedge

safety ring 36 iis i.nterpos between the front surface of the wedge
| ocki ng rigﬁ”@ﬁ}?ﬁﬁﬂgﬁwgﬁﬁfﬂg%rted into.the ring 20 horn 18 of the wedge

| Ca engaged with,the end of .the tensiop menber,. and.is received_on, the
ring seat 45 of f‘ﬁé%(?age ngbe ,CES’EH oftﬁgc fh&é‘i lﬁége g{gilpgcgéurgage%p. tﬁglscap
60c. Thereby, the.interposed dge safety ri 36 serves tq fix the wedges
10b and ismemﬁ‘Lf"éfa-cf‘régéE @lli%é%f gﬁ .tofﬁ‘\’e%f"?trf‘rgllgglﬁ’gﬁ%fr‘fve e@"‘?"éy gngﬁgc et al
ring for stigg!izing this interposed wedge safety ring 36 by supporting

the outer SHd YrerHlgepseeded thecwags with the, gngsupRors A8 Onythe Wedegsbokmet he

wedge | ocking ring 32 inserted into the outer ring 26 WO 02/077372
PCT/ KRO2/ 0812892 Qir e vimgiseabt> phéhswadge baxet0. anlhennay thegwedgss 10pds ¢avk end

of the cap 60c is the inclined surface 66. This inclined surface 66 is
t enpor al | y by ithectgnsion mgmbrer brivheadhe arghoting lapddgempesedon the tripsivs mesfberphi ch
outer edge is inserted the space with the ring support 3 8 on the wedge
| ocki ng 5 pf ty igiernshandheraderny, slethe ring hotn this raksdspd fvo theo wedgesafetsginghe
wedges 10a is drawn wgy the tensi on nmenber b when the anchoring load is
i nposed on36iibe tedgs epfetyainm?6 s elaticallie constrinterhso amtoramsiiy eene®ediffons e ri ng
horn 18 is released fromthe wedge safety ring 36, the wedge safety ring
36 is el asspacalbeiwesoribe indined ssdacs6h of thasiap WOr anmd kel wedgenlddiing $pas2
between the inclined surface 66 of the cap 60c and the wedge | ocking ring
32. 1010 heflbtwefere, when thd evedpeig8b hftbremoecdedt yo tled extenal tahehatigaelrased
anchoring-rel eased tension nmenber, the wedge safety .ring 36 does not
prevent thensehrmeatemghofveddae safety ring 36 does not prevent the retroceding of the
wedges 10b.
This internal anchorage c4 is manufactured by the same manner as that of the
aforementioned locking ring type internal anchorage ¢l from the step of assembling
15  the wedge 10b, the wedge traction plate 20 and the wedge expansion ring 30 to the
step of inserting the tube h-coated end of the tension member b into the tension
member hole 42 of the wedge box 40 and engaging it to the wedge 10b. A
difference is that a step of inserted the ring support 38 into the end of the wedge 10b,
mounting it on the front surface of the wedge locking ring 32, and the inserting the
20 wedge safety ring 36 into the ring horn 18 is added in this internal anchorage c4.
The cap 60c is formed on the end of the wedge box 40. Thereby, the back
surface of the wedge safety ring 36 reaches the ring support 38, and the outer edge of
the front surface of the wedge safety ring 36 is pressed by the inclined surface of the

cap 60c. In this assembled internal anchorage c4, the wedge safety ring 36 blocks

25  the front surface of the wedge 10b and prevents the retroceding of the wedge 10b.
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wedges 1. This internal anchorage c4 is manufactured by the sane manner
as that of the aforenentioned |ocking ring type internal anchorage cl from
the step wboasssmbling 15 the wedge 10b, the wedge tract ipea/KRoawet720 and

t he wedge expansion ring 30 to the step of inserting the tube h-coated end
of the tension nenber b into the tension nenber hole 42 of the wedge box
40 and engaging it to the wedge 10b. A difference is that a step of

inserted the rjng sypport 38 int he en f. the wedge 10b,. .mount,ing it on
the tront - Liis PL@EnGH! Reaagh i ke Aerbig isbiu ABcttiecs Reis R Al ' oo
wedge safety ring 3 into the ring horn 18 is added i i s .internal
anchor age d&horpfantothe gpdereroyng, apchiop fole t@ﬁ&"’@r‘i‘“"f’ﬁ@“&)&ﬁ:@@“ﬂo eiﬂm ©
Thereby, the back surface of .the wed safety rinhg 36 reach the ri.ng
support 380T¢enig RS %Fheef&ggoaﬁnembﬁg%rdﬂ%er%bw & the welge m‘aﬁﬁgas?&flety
ring 36 is pressed by the inclined surface of the_ cap 60c. In this

assenbl ed VHh&heend ofiba dsips mambenle isdrdeanddhe thpdes paeasemsnbisot 28psehe
front surface of the wedge 10b and prevents the_ retrocedi ng of the wedge

10b. 27 \WyepAnotheampapicmdkRoptvosntosqt o the Wedaee b ard the shakingeof thet i |

the assenbl ed internal anchorage c4 is inserted and anchored into the
under gr ounignsiae meambes|bedwing Heatingashe idernahagcherage c4nepst sxsellangAssamblyor ce
is inposed on the tension menber b. Thereby, since the wedge 10b engaged
wi th t he ewtabifityt helltie asdelentrasadnablylyelishilifyxefthe ifempbanghdpgeadgiageavast i s
not | oose 5 even by the inpact and vibration inposed to the wedge 10b and
t he shaki ngpnofruttive quadiipi fntheegivend andbier agd trereavddntroublesoratadr ehwicking
anchorage c4 has excellent assenbly reliability. This excellent assenbly
reliabilityhethetthe wadge engdgeareahof tgevaigeildprvattethe endnditheitension nogmbért y of
t he ground anchor and renoved troubl esone of checking whether the wedge
engagerent b pfiot fodnvetigetht Gixemdal hndhioeagerd info thérendeeground angirdodwole. 10 b pri or
to inserting the internal anchorage c4 into the underground anchor hol e.
As shown in Fig. 24, the internal anchorage c4 is inserted into the
underground anchor hole d and the anchoring section is filled with the grout material
e. If the anchoring load is imposed on the tension member b, only the wedges 10b
within the wedge box 40 are drawn by the tension member b. The wedges 10b are
15  constricted into the centripetal direction by the induction of the wedge seats 41 and
more tightly constrict the tension member b. At the predetermined time, the ring
horn 18 of the wedge 10b is removed from the wedge safety ring 36. The limit
tension load of the strand wire used as the tension member for ground anchor is
slightly more than 15 ton. However, the design anchoring load in using the strand
20 wire as the tension member for ground anchor is approximately 11 to 12 ton.
According to the test result, when the anchoring load is imposed on the tension
member b, the ring horn 18 of the wedge 10b is removed from the wedge safety ring
26 at about 5.5 ton.

The wedge safety ring 36, from which the ring horn 18 as the inner obstacle is

25  removed, constricts by its elasticity and the force of the inclined surface 66 of the cap
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As shown in Fig. 24, the internal anchorage c4 is inserted into the

under ground anchor hole d and the anchoring sectionis filled with the
grout matwpioalo773e2 | f the anchoring |oad is inposed on theCramRomrenber
b, only the wedges 10b w thin the wedge box 40 are drawn by the tension
menber b. The wedges |1 0b are 15 constricted into the centripetal direction
by the induction of the wedge seats 41 and nore tightly constrict the

tensi on nenber b. At the predetermped tine, .t rin horn 18 of, the wedge
10b is rendiredts themeniipeld dyecton @{@mﬁewvg%by?ﬁ%g?}? ﬂ?ttwee]? @f?s"raé’ngqco @ of
the strand wire used as the tension nber, for d.anchor is slightly
more than %S HESUPPBePer 1 DeRemees Hﬁg&@rﬁ?ﬁﬁy i“r?@g%r‘sg}égs o E’%‘? {’l‘&%%éur&‘%and 20
wire as the tension nenber for ground anchor is, approxi hat .11 to 12 ton.
Accor di ng efotherrepafst  HothgI wedsatralety HBL AecHBPPHiRe Bagvedges Hbefiyethe
tension nenber b, the ri ng horn 18 of the wedge 10b |s r er{Dveg fromthe
wedge saf ethy wadggs 10 cannos e ietraseded When theexigser) @nehringyis relegped Sont fhsm
which the ring horn 18 as the inner obstacle is 25 renoved, constricts by
its el dstitensipnaignbdid. force of the inclined surface 66 of the cap 28 WO
02/ 077372 PCT/ KR02/ 00479 60c into the centripetal direction, and is
renoved by the gAp shewmeinFigheScale eRiermahdncharing isntpleasprpdiom g tepgion
renoved wedge safety ring 36 falls into the bottomsurface of the cap 60c.
| f the wedogembef bt y Atithiy Bemsuip plor teinsign trhemberdly és extowsledsintoetihg\vand, by thee
wedges 10b cannot be retroceded when the external anchoring is rel eased
fromthe maténsfaoe nemtspondingAs thehawhoiing Fag. andSpullsiibe evetlge trattiamplater i ng
is released fromthe tension nenber b. At this nonent, the tension nenber
b is extruged ihehotheh@edyedirintionhgaterXaptlisoall fie eedger t @spoadinng tAs thee
anchoring load and pulls the wedge traction plate 20. then, the wedge
tractipm phatges2@upatk Insovald! to tiiecntesiihs wedhe dbx @0 theextosaltrigy groove 11 is

released from the wedge locking ring 32 and the wedge expansion ring 20 expands all

the wedges 10b into the centrifugal direction. When the locking groove 17 of the

wedge 10b coincides with the inner surface of the wedge locking ring 32, the wedge

expansion ring 30 elastically constricts and locks the locking groove 177. Then, the

15 wedges 10b are not retroceded any more. Herein, the wedges 10b are maximally

expanded, thereby releasing the wedge engagement with the tension member b.  The

wedge engagement-released tension member b can be easily removed by pulling the

external end of the tension member b by hand into the soil wall direction. Even if the

wedge engagement-released tension member b is drawn, the wedges 10b are locked by

20 the locking ring 32 and thus are not drawn by the tension member b.

<Horn screw-safety ring type internal anchorage ¢5>
As shown in Fig. 26, the horn screw-safety ring type internal anchorage ¢35
includes wedges 10b with ring horns 18 as a substitute of the wedges 10 of the

25  aforementioned horn screw type internal anchorage c2. Additionally, the horn
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10 wedges 10b are noved to the end of the wedge box 40, the external ring
groove 11 is released fromthe wedge |ocking ring 32 and t he wedge
expansi orwpig73@ expands all the wedges 10b into the ce®CTIKRIgAD479
direction. Wien the | ocking groove 17 of the wedge 10b coincides with the
i nner surface of the wedge |ocking ring 32, the wedge expansion ring 30
el astically constricts and | ocks the | ocking groove 177. Then, the 15

wedges 10b are npt retroceded a re. ein, wedges 10b are

i el 1y SGRPaALRY rlneﬁgpewmﬁr@réagﬁ@etﬁ% BJC@ @%eg&?q‘iga? SSlPoitn3c.
tensi on nenber, b. The wed e en nt-rel ease ensi on nber n be
easily renﬁ%ﬂleﬁp"%‘@lefllcﬁﬁ 5@(1% %Ft”é‘ﬁﬁreéfana Sansi ot Wﬁﬂ%er Sagatt?fy hand
into the soil wal] directi on Even if the vvedgg engagenent -rel eased

tensi on mefiB&r3th the harmaprewt hwevergies Plgs 2 apd e Faphuc yith the ipglingdng
ring 32 and thus are not drawn by the tension nenber h. <Horn screw safety
ring type Ftase®8larghenenmges $ose pkths wEwamentioned. emigdipgetsh oHawe¥sTetbes af et y
ring type internal anchorage c5 includes wedges 10b with ring horns 18 as
a subst$t upesitign phehenwades safotyoring A6 shgsthaidyﬁf@r@m el Hherafomeatiorsthe

internal anchorage c2. Additionally, the horn 29 WD 02/077372
PCT/ KRO2/ 004eroal ansheiggs &ffet \Thet isgtheyyedge rraéatn aingaifc nsedek ifte thehang homl udes
t he wedge safety ring 36, and the nodified cap 60c. Herein, the structures
and functi o8of te Wh@gmk@tgas inteirpesed befweagn 3bg rlngeemmOE‘diﬁmdgyrb@m%amdu on
pl ate 20a, and the cap60c with the inclined surface 66 are the same as
t hose of tﬂe afcbinedrentfeonéd ehtiwdiape 60 sandHeoflly eengagghe therptwsi thh ghisofasehe
wedge safety ring 36 slightly differ fromthat of the aforenentioned
i nternal ancixideting thé différabce of the hitstaved petveahatng séandgSIHmdiths einp ddri A80 t he
ring horn 18 of the wedge 10b is interposed between the ring seat 45 of
the wetge kexriddseands it heightenkd bedhis Wiffaerced thaatbyt beincidingothe andigs ahifietyy
engaged thereto. In this case, considering the difference of the distance
bet ween ri figgS@dhtehSosa betii@nlth® Ginf QA 43&nd the inclined surface 66 with the front

end surface of the wedge 10b. That is, the position of the wedge safety ring 36 is

stabilized.

15 <multi-type internal anchorage c6>
Each of the aforementioned internal anchorages ¢l to ¢5 uses one strand of
the tension member b. However, an internal anchorage for large anchoring load so
as to use a tension member with more than 2 stands is required. For example, a
multi-type internal anchorage c6 is described hereinafter.

20 As shown in Fig. 27, the multi-type internal anchorage c6 includes two
internal the locking type internal anchorages c1 of the first embodiment of the present
invention. If at least two internal anchorage cl are assembled, as shown in Fig. 28,
an auxiliary plate 70 with two tension member holes 71 for inserting the tension
members b of the internal anchorages cl is used. The auxiliary plate 70 has a

25 considerably large thickness for preventing the warpage deformation of a load-
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10 the ring seat 45 is heightened by this difference, thereby coinciding
the wedge safety ring 36 interposed between the ring seat 45 and the

i nclined wortkaz®s766 with the front end surface of the wedge/KKR/O00dThat i s,
the position of the wedge safety ring 36 is stabilized. 15 <nulti-type

i nternal anchorage c6> Each of the aforenmentioned internal anchorages cl to
c5 uses one strand of the tension nenber b. However, an internal anchorage

for large anchorj nglo X s. to e t ensi on nember Wit nore.t han 2
stands is V& ﬂf“?* eéxa%fﬂ 1r§ern$imnpﬁor@§?§ecfﬁf%wteé]n% ea@‘B(l]&%yl s

descri bed herelnafter 20 .As shown t he It|-type i nterna
anchor age plgte; A andetheigRsion ﬁ%eé‘i‘t?‘?élholeﬁe‘{qg%ﬁ}en}j{e@%ﬁp oxg5t &} Al i ’éFglcii?oﬁhﬁges cl
of the first enbodinment of the present invention. If at |east two_internal
anchor age epsign gogabes hglesd/ @%th§ RERRahPlete/0. 2 dlheng thehptiom girfaces af the7o
wth two ten5|on menber holes 71 for inserting the tension nenbers b of

t he i nt er n&PIgMboNsE f§edre attached {psthg auyihiaryaphetq @by the yredding. nhsthg spme
considerably | arge thickness for preventing the warpage deformati on of a

| oad- 30 WDRORTOFT7 §2 aocTnapezed oo diments i athdi Prgsens npeentiop) dheaigrquitder nal
anchorages cl are nounted on the auxiliary plate 70, and the tension
menber hol egchapisafssernleddsylgasdying thesndaf sach feasion anarher bt imtes therwadgatlor

holes 71 of the auxiliary plate 70. Then, the bottom surfaces of the wedge
boxes 40 apkeamhtvacgedoxdOt h&hamxdltiityqu/inpﬂrmlan@lﬂorbge incbrdived ohormgthan A unfte sane
5 manner as the aforenentioned enbodi nents of the present invention, the
ground anownali sichesgedbinag teyasserablet ibyghe seme noethédd.e adtiereen) sheoreferemdser b
into the wedge 10 of each wedge box 40. The nulti-type internal anchorage
i ncl udi ng noneratshdB 2ndirii3t reprotcat nthe laad hwithgasiingymbmbeas sadbthedsdajant,he
sanme nethod. Herein, the reference nunerals 72 and 73 represent the | oad
W t hstiandi rgpeceiveigr and the seal ant,

Although the preferred embodiments of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the accompanying claims.

15

INDISTRIAL APPLICABILITY

In accordance with the present invention, With the wedge for the internal
anchorage of the ground anchor for removing the tension member and the wedge
assembly including this wedge and the wedge traction plate are, at the moment the

20 external anchoring is released, the wedge traction plate pulls all the wedges by the
reaction force corresponding to the anchoring load imposed on the tension member,
thereby releasing the wedge engagement with the end of the tension member.
Therefore, in the internal anchorage for removing the tension member of the ground
anchor according to the present invention, the wedge engagement with the tension

25 member can be easily released.
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10 respectively. Although the preferred enbodi nents of the present

i nvention have been disclosed for illustrative purposes, those skilled in
the art vwDlo2appreci ate that various nodifications, addi PCansRoana79
substitutions are possible, w thout departing fromthe scope and spirit of
the invention as disclosed in the acconpanying clainms. 15 | ND STRI AL

APPLI CABI LI TY I n accordance with the present invention, Wth the wedge for
the internal anchqrage of the ground anchor for renpving the tension
member and t he Cﬁﬂg@n g@sml gﬂ Oﬁ%ﬁeng)rtlf‘?l’“?v\‘f%gdélée SN Semheg @ ttgﬁcti on
plate are, at the nonent, the 2Q external anchoring is released, the wedge
tracti on p®Rred saehar, gyhich Hécﬁbg?fgél‘se B‘S‘Fﬁgfﬁe the gveder olsaqtione Blates rthe SHEI88I ng t o
t he anchoring | .oad inposed on the tension nenper, _thereby rel easi n% t he
wedge engafRBHPN WnBHOF KEPEKENS the Wedgeendieotedaenipelking mprsis dpbieskingniig he

i nternal anchorage faor renoving the tension nenber of the ground anchor
accor di ng ¥egoeeseugpnedaen by dhe meactian ferse ofdhe exenpd garkoringmelassechiensiensi on
25 menber can be easily released. 31 WO 02/077372 PCT/ KRO2/ 00479 Further,
t he i ntler naempe kadatherstyr nrevamiinggthehdravingi oh the ntyedgeofwhene thg ovadge
anchor, which includes the wedges, the wedge traction plate, the wedge
expansi on ¢lgagement-relepsaddiensjon meemler de drawnh thanwedge bare kiithgthermeedge fats,

| ocking the retroceding wedges by the reaction force of the external
anchor i ng- thel esige geparagom nysr femprevending thé ettathymant of ¢t imadgd tethdresdigag of

t he wedge when the wedge engagenent-rel eased tension nenber is drawn, the
wedge box swiat,lant Hee vapdfpemsd atnsthe entl @f Weedwed seelpeyr atd actirlgatpeprotfect thprimneent i ng
the attachnent of the wedge to the wedge seat, and the cap forned on the
end of thecoeptgentpis assdlyasdnongdt by peledshnd thiehextenmaeranchoring of the tension

10 member without any removing equipment such as a drawbench.

Moreover, in the internal anchorage for removing the tension member of the
ground anchor, which further includes the wedges with ring horns on their end, and
the wedge safety ring inserted into the ring horns, since the wedges engaged with the
end of the tension member are is fixed and the wedge engagements do not become

15  loose but is stabilized even by the impact and vibration imposed to the wedges and the
shaking of the tension member during treating, troublesome of checking whether the
wedge engagemént of the wedge with the end of the tension member prior to inserting

the internal anchorage c4 into the underground anchor hole can be removed.
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conponents, is easily renoved by releasing the external anchoring of the
tension 10 nenber w thout any renoving equi pnment such as a drawbench.

Mor eover ,wWonm2phs7i nt er nal anchorage for renovi ng the tensipel/Kroioet79of t he
ground anchor, which further includes the wedges with ring horns on their
end, and the wedge safety ring inserted into the ring horns, since the
wedges engaged with the end of the tension nenber are is fixed and the

wedge enga&&gg&t (gﬁA?m one 15 | oose but is stabilized even by the

i npact and i i to the wedges and the shaking of the tension
menber during treating, troublesone of checking whether the wedge
engagenent of the wedge with the end of the tension nenber prior to

inserting the internal apchorage c4 into the _underground anchor hol e can
be renmoved. 32 VIb AR AETRehachomR Rsles GO R TIORS VeiEnt R?@@orlsneniger
i nternal anchorage wedge assenbly for renpving a tension nmenber of a
ground ancheround gngharetpid wadeesEblyRARNISING: 5 a spiral engagenent teeth
formed on the inner surface; and_an elastic ring inserted into the end of
the out®er surf acespirel 6rergement egihoaned onthedgaedsriocs 8Rdi ti on of a
ci rcunference-dividing wedge, wherein a front inner surface of the wedge is
a snoot h surf aceamelapiduring argegd irdathe eed pf the quiteiciurigne imerdepto MsiHeing a
wedge traction plate is formed on the 10 end of the snmooth surface in the
ci r cunf er earcessdinblcednditionsnfc cireuprereneeadlividingwgdgrove for a wedge expansi on
ring is forned on the back surface of the traction jaw. 2. The internal
anchor age wedge whemitblayfréwr inmensvifage af thm svedge erbemooth sarfapeowithowtnchor
as claimed in claim1, wherein the wedge further conprises a |locking 15
groove f or elgigamernigeaihed tractidn awied geountiof angedge rigctidre platdis foederbon the
retroceded into the back of an external ring groove.

10  end of the smooth surface in the circumference direction, and an internal ring groove

for a wedge expansion ring is formed on the back surface of the traction jaw.

2. The internal anchorage wedge assembly for removing a tension member of
a ground anchor as claimed in claim 1, wherein the wedge further comprises a locking
15 groove for being engaged with a wedge locking ring when the wedge is retroceded

into the back of an external ring groove.

3. The internal anchorage wedge assembly for removing a tension member of
a ground anchor as claimed in claim 2, wherein the wedge further comprises a ring

20  horn for inserting a wedge safety ring, said ring horn formed on the end of the wedge.

4. The internal anchorage wedge assembly for removing a tension member of
a ground anchor as claimed in claim 1, wherein the wedge traction plate further
comprises a horn screw engaged with a screw hole of the cap, said horn screw formed

25  on the center of the front surface of the wedge traction plate.
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3. The internal anchorage wedge assenbly for renoving a tension nmenber of

a ground anchor as clained in claim2, wherein the wedge further conprises
a ring 280hlewnm3for inserting a wedge safety ring, said riPog/KR00479r ned on
the end of the wedge. 4. The internal anchorage wedge assenbly for renoving
a tension nenber of a ground anchor as clainmed in claim1, wherein the
wedge traction plate further conprises a horn screw engaged with a screw
hol e of the cap, said horn screw formed 25 on the center of the front
surface of the wedge traction plate. 33 WO 02/ 077372 PCT/ KR0O2/ 00479 5. The
i nternal anchor wedge assenbly for renoving a tensi on nenber of a _ground
anchor as ol ai met T EFEYhARChOtRs e e e et R Ron [P an P
conprises an el astic¢ hook inserted jnto hook hol e .of the cap and | ocked
by a hook 2 @“@’r’i@a hitas; dafmedainge b EHEEK HOMRREF HACHAE DMWY ¢ he
front surface of the wedge traction plate. 6. An internal anchorage, for
renovi ng LOEUNELHAD watHE HOgk usehed g aa}h(@ﬁ?o‘?oqe of drasamand; lﬁ@kft%véﬁm%i d

i nternal anchorage conprjsing: 10 a wedge including an external ring groove
f or med Son $MRBSERASRtIRW; jsaideslaticngok @Hﬂfﬂ‘g@é,tha ceplge of dhe front swdacsrofi Weer nal
ring groove fornmed on the snmooth front of the internal surface, an

engagenent Wedgst tractionddc.on the back of the internal surface, and a | ocking
groove forned on the back of the external ring groove; a wedge traction
pl ate jaw engaged to the back of a traction jaw and pulling 15 the wedge
by the reaction force in releasing the external anchoring; a wedge
expansi on ring ihsen idnaharshotage ifort wmaing & tgpsipmonembenef @gandianghort he
wedge; a wedge box including a tension nenber hole fornmed on the back end,
a tube se@cking ring segred,isayl iatwindl iaxchvgage dompgistggat ed on t he tension nenber,
sai d tube seat
10 a wedge including an external ring groove formed on the end of the external
surface, a traction jaw and an internal ring groove formed on the smooth front of the
internal surface, an engagement teeth formed on the back of the internal surface, and a
locking groove formed on the back of the external ring groove;
a wedge traction plate jaw-engaged to the back of a traction jaw and pulling
15 the wedge by the reaction force in releasing the external anchoring;
a wedge expansion ring inserted into the internal ring groove and expanding
the wedge;
a wedge box including a tension member hole formed on the back end, a tube
seat for inserting and fixing a tube coated on the tension member, said tube seat
20 formed around the tension member hole, and a wedge seat for the wedge and a ring
seat for a locking ring formed on the internal surface;
a wedge separation layer interposed between the wedges;
a cap coating the front end of the wedge box and protecting the components

of the wedge box; and

25 a wedge locking ring formed between the ring seat of the wedge box and the
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20 formed around the tension nenber hole, and a wedge seat for the wedge
and a ring seat for a locking ring formed on the internal surface; a wedge
separ at i owoloayer7i nt er posed bet ween t he wedges; a cap coafPCagKR®47pont end
of the wedge box and protecting the conponents of the wedge box; and 25 a
wedge | ocking ring forned between the ring seat of the wedge box and the
34 WO 02/ 077372 PCT/ KRO2/ 00479 back end of the cap and | ocking the | ocking

groove of the retrocedi ng wedge. 7. An internal anchorage for renoving a
tensi on nebAskengpf thegag g l‘é‘ﬁ‘é%ﬂle 1?%%‘?‘313’@8?’%9\% Wﬁ@ﬁr?cegglgdw?‘i:&eer nal

anchorage conprising: 5 a wedge including an external ring groove forned on
the end of the external surface, a traction jaw and an internal ring
groove forned on the snooth front of the, interpal surface, and. an

TPt acbe

engagement t eet h/-fAn idernghangheraggdRr HMAVERE # HOSHFaRe royng anghor
traction plate having a horn screw forned on the center of the front
surface, |dwresrgeny s osaidintgraglenshorage ¢QBRPEBRE; aw, and pul | i ng the wedge
by the 10 reaction force in releasing the external anchoring; a vvedgle
expansi®n ring i avedgeinclyding ehexiemab ring|greovegogned va tb%sn@egﬁwcﬁ%nat he
wedge; a wedge box including a tension menber hole fornmed on the back end,
a tube seatfacora irastem jamgahan fritsinalgring groowe dermasdon the: seoatle fionbaf tenber
said tube seat 15 forned around the tension nmenber hole, and a wedge seat
for the weimnarsurface, iand ansegagehent wethdokhedjon thegback ofighe iniermah sutifaneer nal
surface; a wedge separation |ayer interposed between the wedges; and a cap
havi ng a screw hohedgotrattien platpalgeinend hoint serevih dotnoadnors theenemfep ofithe Bont t he
center of the back surface, coating the front end of the wedge box, and
pr ot ect i ngsurface, jaw-engaged to the back of a traction jaw, and pulling the wedge by the
10 reaction force in releasing the external anchoring;
a wedge expansion ring inserted into the internal ring groove and expanding
the wedge;
a wedge box including a tension member hole formed on the back end, a tube
seat for inserting and fixing a tube coated on the tension member, said tube seat
15 formed around the tension member hole, and a wedge seat for the wedge and a ring
seat for a locking ring formed on the internal surface;
a wedge separation layer interposed between the wedges; and
a cap having a screw hole for the engagement with the horn screw formed on
the center of the back surface, coating the front end of the wedge box, and protecting

20  the components of the wedge box.

8. An internal anchorage for removing a tension member of a ground anchor
(elastic hook type), said internal anchorage comprising:
a wedge including an external ring groove formed on the end of the external

25  surface, a traction jaw and an internal ring groove formed on the smooth front of the
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20 the conponents of the wedge box. 8. An internal anchorage for renoving a
tensi on nenber of a ground anchor (elastic hook type), said internal
anchor agewomnpri3si ng: a wedge including an external ring @CogRrRo2foot7oed on
the end of the external 25 surface, a traction jaw and an internal ring
groove forned on the snmooth front of the 35 WD 02/077372 PCT/ KR0O2/ 00479
internal surface, and an engagenent teeth formed on the back of the

internal surface; a wedge expansi on r inserted intp.the |n erpal . rlng
groove andNEXEAAWHTRG, ap gng\gge@gmeg tﬁ@hg&“ﬁ%@’ ﬁ’@r gthﬁl tere %HP

hol e formed on the back end, a,tube seat f.or ert| n fixi a t ube
coated on the téh‘é’F&F FERASion rg@ 1§sqripgdnioe th 8Y?da‘%h pf"é‘lﬂ‘gg
menber hol e, and a wedge seat for the wedge and a ri ng seat for a |OCkI ng
ring for meldie HiedePie i nt er nal surface; a wedge traction plate having an

el astic hook formed on the center of the front surf j aw-en g?elg to the
back of a tract idowedgmbosaiigluging # gsionaepheg 8olsyiorm Oﬂéher’é%%tepgﬁ Fce in

rel easi ng the external anchoring; a wedge seﬁar ation layer interposed
bet weerp t hainEfgisertiag cenal ﬁwghwubﬁgc@t%@n the|tensien menklssk sait Jube SRttt | aw
for the elastic hook formed on the center of the back surface, coating the
front end bfmeheransddghe tensioramembpr balecaridny werdge errgen dre wedde area Wig8ge
box, 15 wherein the hook of the wedge traction plate and a screw hol e of
the cap arseat fosedodsng shg domatidnan the ddernblosikiangy neans. 9. An i nternal
anchorage for renoving a tension nenber of a ground anchor (I ocking
ring-safety ring twedee trastibnl plate daviak anelhsiicajeolc forpredsomghe Gt afetige
i ncluding an external ring groove formed on the end of the external
front surface, jaw-engaged to the back of a traction jaw, and pulling the wedge by the
10  reaction force in releasing the external anchoring;
a wedge separation layer interposed between the wedges; and
a cap having a hook hole and a hook engagement jaw for the elastic hook
formed on the center of the back surface, coating the front end of the wedge box, and
protecting the components of the wedge box,
15 wherein the hook of the wedge traction plate and a screw hole of the cap are

used as retroceding wedge-locking means.

9. An internal anchorage for removing a tension member of a ground anchor
(locking ring-safety ring type), said internal anchorage comprising:

20 a wedge including an external ring groove formed on the end of the external
surface, a traction jaw and an internal ring groove formed on the smooth front of the
internal surface, an engagement teeth formed on the back of the internal surface, a
locking groove formed on the back of the external ring groove, and a ring horn for a
wedge safety ring formed on the front end;

25 a wedge expansion ring inserted into the internal ring groove and expanding
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surface, a traction jaw and an internal ring groove formed on the snooth
front of the internal surface, an engagenent teeth formed on the back of

t he i nt erwalo2®umface, a | ocking groove forned on the backCofKROR®ILAt er nal
ring groove, and a ring horn for a wedge safety ring formed on the front
end; 25 a wedge expansion ring inserted into the internal ring groove and
expanding 36 WO 02/077372 PCT/ KR0O2/ 00479 the wedge; a wedge box including
a tension penber hole forned on the back end, a tube seat for inserting
and fixi ngh% %e48& coated on the tension menber, said tube seat forned

around the tension nenper, hole, and a wedge seat for _the wedge and ring
5 seat for a | ockIVREES %lmﬁ}dﬁ%a@ﬁﬁs@ﬁéﬂ@%{eﬁ%ﬁ% fogmed an dhe backeage? iP5t i on
d

pl ate jaw entgage_d to the back of a tractjon g’haw and pulling the wedge by
the react i %8l foy Bseiting ade igingga ttilee eated qa) tha rienwen mepmberc s3id dBbg SeRY t he
front end of the wedge box and protecting the conponents of the wedge box,
an inner efpgacdpraund the drnsipgmembsnhelecans davedge spatifae thenwedgeuandagsng 10 a
wedge | ocking ring formed between the ring seat of the wedge box and the
back erd ofeat fos adegkingting demwnason the interakl swgfage;oove of the retrocedi ng
wedge; a wedge separation |ayer interposed between the wedges; a wedge
safety ring inses wedgé radiathplatd jag-¢ngrgedatodthe thabl bf 2itragtibh gawveniypulbing t he
wedge seat; and 15 a ring stand for supporting the wedge safety ring
bet ween t htheweedge biy dlokieagtion fonee mrdletding thackteema aothdriveg; cap. 10. An
i nternal anchorage for renoving a tension nenber of a ground anchor (horn
screw saf ety ri rgcap petingshe dronherd nhthe anaiyertamgeancloprptecting the @npnastdge
i ncluding an external ring groove formed on the end of the external
of the wedge box, an inner edge of the back end of said cap being an inclined surface;
10 a wedge locking ring formed between the ring seat of the wedge box and the
back end of the cap and locking the locking groove of the retroceding wedge;
a wedge separation layer interposed between the wedges;
a wedge safety ring inserted into the ring horn and stabilizing the wedge on
the wedge seat; and
15 a ring stand for supporting the wedge safety ring between the wedge locking

ring and the back end of the cap.

10. An internal anchorage for removing a tension member of a ground anchor
(horn screw-safety ring type), said internal anchorage comprising:

20 a wedge including an external ring groove formed on the end of the external
surface, a traction jaw and an internal ring groove formed on the smooth front of the
internal surface, an engagement teeth formed on the back of the internal surface, and a
ring horn for a wedge safety ring formed on the front end;

a wedge expansion ring inserted into the internal ring groove and expanding

25  the wedge;
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surface, a traction jaw and an internal ring groove formed on the snooth
front of the internal surface, an engagenent teeth formed on the back of

t he i nt erwelo2sunBiace, and a ring horn for a wedge saf ety PCII{Ro20047T2d ON
the front end; a wedge expansion ring inserted into the internal ring
groove and expanding 25 the wedge; 37 WD 02/077372 PCT/ KRO2/ 00479 a wedge
box including a tension nenber hole formed on the back end, a tube seat for

inserting and fixin t ube cpated an the tensjon nepber, said tubge.seat
formed around t HeV PRGOS HOMAn AP Rols GENELgt bt b lbE and a
ring seat for a locking.ring formed on the |nternal surface; 5 a wedge
traction pfeat &ThinssHge 2lolifife t b Bt OB Ane HENLah TSt tHe oAt
surface, jaw engage o the back_of traction jaw, and pul ling the wedge
by the g ﬁrquagé‘ée fesiosy %é@bﬁfgh@ﬁea@x% BieAgs S%cf%ﬁ}en\y?d%? e HA%i ng a
screw hol e for the engagenent with the horn_screw formed on the center of
the back stpat ¢a logkng 5ipgfarmediondhe degaloprfes’s wedge box and protecting 10
t he conponents of the wedge box, an inner edge of the back end of said cap
bei ng an i ncli rieWedgs ragtion palg havinedykoraserem, formed onbe cenigr phihs e ring
horn and supported between the ring seat of the wedge box and the inclined
surface of surkee.ciap-engagedby the Hpek jof iangactisa jawedgd. pulingghe wedge by the
reaction force in releasing the external anchoring;
a cap having a screw hole for the engagement with the horn screw formed on
the center of the back surface, coating the front end of the wedge box and protecting
10  the components of the wedge box, an inner edge of the back end of said cap being an
inclined surface; and
a wedge safety ring inserted into the ring horn and supported between the ring
seat of the wedge box and the inclined surface of the cap, thereby stabilizing the

wedge.

15
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