- 1 METHOD AND DEVI CE FOR PRODUCI NG PRETENSI ONED ANCHORI NGS The present
invention relates to a nethod for drilling, in particular percussion
drilling or rotary percussion 5 drilling, a hole in soil or rock nmaterial
and for forming an anchoring in said hole, wherein a borehole is forned by
the introduction of a drill bit nounted on a drill rod assenbly and a
jacket tube is introduced into the borehéle during the drilling procedure,
wherein the drill rod 10 assenbly is separated fromthe drill bit and
rénoved fromMEDEOhokhobEY IPpPNFORNPREDUODNGS P beEborehabernTheriineent i on
further relates to a device for drilling, in particular percussion
drilling or rotary percussion drilling, a hole in soil or rock nmaterial
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the borehole upon completion of the borehole. The invention
further relates to a device for drilling, in particular
percussion drilling or rotary percussion drilling, a hole
in solil or rock material and for forming an anchoring,

15 wherein a borehole is formed by the introduction of a drill
bit and a jacket tube is introduced into the borehole
during the drilling procedure, wherein the drill rod
assembly is separated from the drill bit and removed from
the borehole upon completion of the borehole.

20
From DE 14 84 440 Al a method for drilling a hole and for
forming an anchoring in the hole is known, wherein a bore
hcle is formed by the introduction of a drill bit mounted
on a drill rod assembly and a jacket tube is introduced

25 into the bore hole during the drilling procedure, wherein
the drill rod assembly is separated from the drill kit and
removed from the bore hole upon completion of the bore
hole, wherein a curable fluid is introduced in a space
between the jacket tube and the bore hole wall, wherein the

30 jacket tube is secured on the curable fluid and wherein
after curing of this fluid the jacket tube is pretensioned.
Furthermore, from FR 1 375 835 A the pretensioning of the

jacket tube before curing a curable fluid is known.



Furthernore, fromFR 1 375 895 A the pretensioning of the jacket tube
before curing a curable fluid is knowmn. 2 In the context of the production
of a hole or borehole in soil or rock material and the subsequent
formation or fixation of an anchoring or lining in the borehole, it is, 5
for instance, known from WD 98/ 21439 and WD 98/58132 to introduce a jacket
tube into the borehole during the driTI%nQ procedure, for instance
percussion drilling or rotary percussion drilling, whereupon, after the
conpl etion of the bore, optionally a part of the drill bit is removed 10

fromthe b eh eto th the d ill, rod assenbly, | e the jacket
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According to the configuration set out in WD 98/58132, the drill rod 15
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anchor will subsequently be formed within the borehole by
filling a curing mass inte the same. According to the
configuration set out in WO 98/58132, the drill =xod
15 assembly can be provided with additional ribs and grooves
on its outer periphery in order to provide an accordingly
good anchoring effect with the drill rod assembly remaining

in the borehole and being subseguent filled.

20 Alternatively, it 1is known, after the production of a
borehole, to remove the drilling tool together with the
drill rod assembly from the borehole, whereupon an anchor
or anchoring means usg subsequently introduced into the
borehole, wherein it is, for instance, referred to EP-A 0

25 079 875, EP-B 0 047 727, EP-B 0 207 030, EP-B 0 01ls 742,
EP-A 0 077 762, WO 97/31177, EP-A 0 112 316, WO 91/06713,
DE-A 40 24 869 or US-A 4 636 115. In that known prior art,
after the completion ©f a bhorehole and subsequent removal
of the drilling device, expandable anchoring elements are

30 introduced inte the borehole, which are kept at a reduced
diameter relative to the borehole during their introduction
into the borehole, whereupon, after the complete

introduction into the borehole, expandable partial regions



dianeter relative to the borehole during their introduction into the
borehol e, whereupon, after the conplete introduction into the borehol e,
expandabl e partial regions 3 of the anchoring device, which are fol ded
during the introduction or generally reduced in ternms of cross section,
are expanded. 5 Furthernore, anchor or tension rod configurations or

nmet hods for fixing the sanme in soil or “rock materi al can, for instance, be
taken from DE 693 918, FR 816 086, DE 1 104 905 or DE 1 484 572, said
anchor el eneht stlibei rgrcdgaiimg i ntsrwoiduced vdulist antrieal [y laktier dukangonphet i on
of a boreho{gtr%g qu subsequent renpoval of the drilling device. That known

prior art, TR PArTTeti’ar, °f nv8FPES3LHe drabisel ot §¥He"Bor 8hol EXRESt be

produced i secdids! 4wt hogd-shepi. whereupon, after the renoval of the
drilling tool together 15 with the drill rod assenbly, the anchoring device
is introduced into the optionally very |long borehole in a further method
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That known prior art, in particular, involves the drawback
that the borehole must be produced in a first method step,
whereupon, after the removal of the drilling tool together
15 with the drill rod assembly, the anchoring device is
introduced into the optionally wvery long borehole in a
further method step. It is immediately apparent that the
two separate operating steps not only require accordingly
more time, but that optionally the subseguent introduction
20 o©of guch an anchoring device having a great length may
entail problems. Furthermore, it is to be anticipated that
the removal of the drilling device together with the drill
rod assembly and the subsequent introduction of an
anchoring device 1is feasible only in comparatively solid
25 soil or rock, where it must be safeguarded that no material
will break into the borehole, for instance, during the
drilling procedure or after the removal of the drilling
tool and prior to the final introduction of the anchoring
device, which would block the borehole and, hence, render

30 the introduction of the anchoring device impossible.

Moreover, it is, for instance, known to arrange so-called

packers about the outer periphery of the drill rod assembly



30 the introduction of the anchoring device inpossible. Mreover, it is,
for instance, known to arrange so-called packers about the outer periphery
of the drill rod assenbly 4 of a drilling device, which enable an
expansion into abutnent on the borehole wall over a short partial region
upon conpletion of the bore, thus acting, against an extraction or renoval
of the drill rod assenbly fromthe 5 bor hol e. By neans of such packers, it
is, however, inpossible to provide a reliable anchoring effect intended

to stabilizE t e suriddundi nglesdide or widek nanebilal , anparkibenkarhy @whece a
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will optionally have to be provided.

Departing from the prior art mentioned in the beginning,
the present invention aims to provide a methoa and device
15 of the initially defined kind, which enable the formation
of an anchoring immediately after the completion of a
borehole, in particular, to stabilize the gurrounding soil
or rock material, vet with a simplified overall
construction and, in particular, reduced time expenditure.
20
To solve these objects, a method of the initially defined
kind is essentially characterized in that the jacket tube
is secured to the borehole wall particularly in the end
region facing the borehole interior, that a curable fluid
25 is fed into a free space between the outer periphery of the
jacket tube and the inner periphery of the borehole wall,
and that tensioning of the anchor-forming ijacket tube isg
effected pricr to the final scolidification of the curable
fluid. Due to the fact that, according to the invention,
30 the securement of the jacket tube to the borehole wall and
the introduction of a curable fluid into a free space
between the outer periphery of the jacket tube and the

inner periphery of the borehole wall are effected upon



fluid. Due to the fact that, according to the invention, 30 the securenent
of the jacket tube to the borehole wall and the introduction of a curable
fluid into a free space between the outer periphery of the jacket tube and
the inner periphery of the borehole wall are effected upon - 5 conpletion
of the borehole and renoval of the drill _rod assenbly and, optionally,
part of the drill bit, a stabilization and conpaction of the surrounding
soil or rock nmaterial are imrediately feasible during the 5 subsequent
tensi oni ng @npiatiay of ttiee abohehofler mmg riackel tafbethékt disill husd

ensured that_ a able fluid _i.ntroduced into the free space between the
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space between the outer periphery of the ja tube and the surrounding
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wal | via pasgageuepeni pgsiphery of the jacket tube and the inner
periphery of the borehole wall is reliably and completely
filled with the curable fluid so as to obtain the desired
connection between the jacket tube or anchor and the
15 surrounding soil or rock material as well as the anchoring
effect and stabilization and cowpaction of optionally

different so0il and rock layers through which the anchor

formed by the jacket tube is passed.

20 A simple and reliable introduction of the curable fluid
into the annular-space-forming free gpace between the outer
periphery of the jacket tube and the surrounding borehole
inner wall is achieved according to a preferred embodiment
in that the curable fluid 1s introduced into the free space

25 between the outer periphery of the ijacket tube and the
inner periphery of the borehole wall via passage openings
provided about the periphery of the jacket tube. The
curable fluid can, thus, be introduced through the interior
of the jacket tube, reaching the free space between the

30 outer periphery of the jacket tube and the inner periphery
of the Dborehole wall through passage openings provided
about the periphery of the Jjacket tube, so that the

complete filling of the free sgpace between the outer



provi ded about the periphery of the jacket tube. The curable fluid can,
t hus, -be introduced through the interior of the jacket tube, reaching the
free space between the 30 outer periphery of the jacket tube and the inner
peri phery of the borehole wall through passage openings provided about

t he periphery of the jacket tube, so that the conplete filling of the free
space between the outer 6 periphery of Phe j acket tube and the inner
peri phery of the borehole wall will be safely ensured even in the event of

optional |y pargehboyehdl eh¢ ehgthst ttbésandhehef bneecrnperipaeessarythe

i ntroduce ble material, for instance, 5 fromthe outer side of the
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and the bosgbobealpienawall wheeoptdsonahbynBaving agl arge.iaset er noer
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the 20 intgrierosefinedi y the anchor-formng jacket tube is not required
or reasonable, it is proposed according to a further preferred enbodi nent
that sealing elenments for sealing the annul ar space forned between the

cuLer BT LRLETY 01 (LR SR Pk A D L ADBERLLREr " L0851,
' material through the passage openings provided about the
periphery of the jacket tube, it is proposed according to a

further preferred embodiment that the curable fluid is fed

through the interior of the jacket tube via a supply duct

15 introduced into the interior of the jacket tube and having

supply duct feed openings provided in the region of the

passage openings of the jacket tube.

Particularly i1f the £illing with a curable fluid, of the
20 interior defined by the anchor-forming jacket tube is not

required or reascnable, it is proposed according to a

o

further preferred embodiment that sealing elements for
sealing the annular gpace formed between the outer
periphery of the supply duct and the inner periphery of the
25 jacket tube are provided on the outer periphery of the
supply duct for the curable fluid, in the vicinity of the
feed openings for the curable fluid, whereby it is
safeguarded that the curable fluid will <reach the
respective regilons of the passage openings of the jacket
30 tube and be reliably fed into the free space between the
jacket tube and the borehole inner wall via said passage

openings in order to enable the proper anchorage of the



supply duct for the curable fluid, in the vicinity of the feed openings
for the curable fluid, whereby it is safeguarded that the curable fluid
will reach the respective regions of the passage openings of the jacket 30
tube and be reliably fed into the free space between the jacket tube and

t he borehole inner wall via said passage_ openings in order to enable the
proper anchorage of the 7 jacket tube”ih fhe curing material and in the
bond with the surrounding soil and rock material. To support the anchoring
effect by theclkachonk4 oimi nge Sujackehatabtatluahdgihhehtebshdnivighothkhe

latter, it is bro osed acgording to a further preferred enbodi nent that
that the jatket tUbE"Y s°Qbsi Piedt PornATeSEn®but er di aneter i ncreasi ng or

wi deni ng towards the borehole interior at |east on its outer periphery.
Such a wi dening or increasing 10 di anmeter provides an appropriate wedge
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curabl e fl urbprséeat tocbrdihpnalo 15 soktHeti gatdfenrand, ehiehEane@n enhanced
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jacket tube elenents formng step-like regions on the outer periphery, as
in accordarfeswiath B4 wither preipheed. efrbodi aewntdefibbecri Auentrenngl n

i or 120 | REFOOEGN (e AT 25 ¥ Epae PET velR e FAEREL t OB BRA L he

bor ehol e i mgtsioning to be performed, so as to ensure the reliable
compaction and filling of the free space between the outer
periphery of the jacket tube and the inner periphery of the
borehole wall with the curable £luid prior to its final

15 soclidification and, hence, an enhanced anchoring effect.

An increasing or enlarging diameter of the jacket tube in
the direction of the borehole interior will, for instance,
be obtained in that the jacket tube is comprised of
20 mutually telescopically insertable Jjacket tube elements
forming step-like regions on the outer periphery, as in
accordance with a further preferred embodiment of the
invention. In this manner, not only reliable tensioning
while distributing the curable material introduced into the
25 free space between the jacket tube and the borehole inner
wall is feasible, but also cumbersome operating steps
involved in the extension of a jacket tube in the event of
large borehole lengths will be avoided, since  the
individual Jjacket tube sections or elements are
30 telescopically inserted or insertable into each other and

extractable with the borehole length progressing.



wal | is feasible, but also cunbersone operating steps involved in the
extension of a jacket tube in the event of |arge borehole lengths will be
avoi ded, since the individual jacket tube sections or elenents are 30
telescopically inserted or insertable into each other and extractable with
the borehole length progressing. - 8 |If_the forces introduced through the
j acket tube during tensioning while ték?n@ into account the curable
material fed into the free space between the outer dianeter of the jacket
tube and tHe béhehdiar damer nvalciilvaes | psuddglei ¢iel yiSchegh,tulie | Supioyi ded

according t further preferred __enbaodi nent, | der_to . jnhcrease_th
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the region cief Srhegui danceg tdihe: jagket tube inner wall. In order to
further assist the anchoring effect when using an additional anchoring

elenment, it is proposed according 25 to a further preferred enbodi ment

that the 'g%%”‘%hé” égfiéﬁfg?tikﬂ9§dhét'bh'e%ﬂ“tJhéh‘“%ﬁb'sdékHignéiter

the introduction of said additional anchorage.

s anchorage even in the event of large borehole lengths, it
is, moreover, provided in a preferred manner that the
additional anchorage is guided on the inner periphery of
the jacket tube, particularly on its end facing the

15 borehole interior.

In order to guarantee the anchoring effect provided by the
additional anchorage, it is contemplated according to a
further preferred embodiment that the additional anchorage
20 is fixed or anchored to the drill bit and/or, in the region

of the guidance, to the jacket tube inner wall.

In order to further assist the anchoring effect when using
an additicnal anchoring element, it is proposed according
25 to a further preferred embodiment that the interior of the
jacket tube is filled with a curable fluid after the

introduction of said additional anchorage.

To solve the objects set out in the beginning, a device of
30 the idnitially defined kind, mworeover, is essentially
characterized in that the anchor-forming jacket tube on its
periphery is formed with a plurality of passage openings

for feeding a curable material into a free space between



To solve the objects set out in the beginning, a device of 30 the
initially defined kind, noreover, is essentially characterized in that the
anchor-form ng jacket tube on its periphery is formed with a plurality of
passage openings for feeding a curable nmaterial into a free space between
9- the outer periphery of the jacket tube and the inner periphery of the
borehole wall, that a tensioning neans for the anchor, in particular an
anchor plate and a screw capable of being screwed onto the jacket tube, is
fi xabl e 5 tBheheoplaeketrertmhand prioj etei ngacuetof tthe bondhalrey amehext hat

anchoring o b x| el ts, for,anchoring e .jacket .tube to the
surroundingé%%% %%?E ?ggggemBPFeQPéepW8é?de%?atpérF@@ﬁPQFP?giWeﬁﬁé ek et
tube end reghen daeidg the dphkkichibr Asnalaeady i pdiacat eghabavegcaey

structurally sinple 10 construction, thus, helps ensure that the
anchor-forn?ﬁ@ag?%cQéthﬁﬂﬂ% HFEered heneenplet i lrrloit atWer ehdb e fardbilenova
of the drill,rogd.assenpbly d [ part i I f dri |

bit, is reIi%nyesgcuréE Bg%%igﬁﬁgr y S%M%ﬁgg %ﬁ% ?gg?%g Pﬁgegéggho éd
interior, whereuponhoafher ctrhe idE rinte baetiOnfof anchoabhe thui daeket

material into thg frﬁ% space b tmeeﬁ the outer dianeter of the jacket tube
and the bor&Rol &% frhér Jorhehs?o Pﬁahﬁgetﬁ§ﬁﬁ?jwﬁl%.?E%SP6ﬁVﬁ§eddevice

has becone fpeasibhBarlf annBRAE]kREWNLRBE S8a $UGRonArheRshoRrdeuigg My,
for instance, be conprised of a 20 tension plate Contacting™the
anchor - f or ®hg: | dekebliapey olindiigetet takoher ehwl e tagiokeidaldy asimple

o abl 011 o e R h e e BhaBe" Rt Fhétoucks  BeFrBRery BE Bhe-
j acket tubejaridet heutboy ehdteri aner coablletibni §£propogedole and removal
of the drill rod assembly, and opticnally partial removal
of the drill bit, is reliably secured particularly on its
end facing the borehole interior, whereupon, after the
15 introduction of a curable fluid or material into the free
space between the outer diameter of the jacket tube and the
borehole inner wall, tensioning by the aid of a tensioning
device has become feasible. In a manner known per se, such
a tension device way, for instance, be comprised of a
20 tension plate contacting the anchor-forming Jjacket tube

outside of the borehole as well as an appropriate screw

connection.

For a particularly reliable feeding of the curable £luid
25 into the free space between the outer periphery of the
jacket tube and the borehole inner wall, it is proposed
according to a preferred embodiment that the curable fluid
is feedable through the interior of the jacket tube via a
supply duct introduced into the interior of the jacket tube
30  and having supply duct feed openings provided in the region
of the passage openings of the jacket tube. In this manner,
not only the reliable feeding of curable material will be

ensured, but alsc feasible a gelected feeding of curable



according to a preferred enbodi ment that the curable fluid is feedable
through the interior of the jacket tube via a supply duct introduced into
the interior of the jacket tube 30 and havi ng supply duct feed openings
provided in the region of the passage openings of the jacket tube. In this
manner, not only the reliable feeding of curable material wll be

ensured, but also feasible a seIected'TééHrhg of curable 10 material wll
be feasible by using a supply duct which, in particular, can be renoved
agai n aftermatberiairedutt bonfehsibhe cyr alliegrat eru@bly Sdhect hhschontext,
it is proposed aCCﬁrdin to_a further, preferred enbodi nent that sealing

el enents f oPESEhf P hgE t he®aRfiuFEFYFa &F0rhétt 15st viddh LRETBAREE1B8r Pher y

of the supphy dueinapdniberifner periphery of the jacket tube are
provi ded on the outer periphery of the supply duct for the 10 curable

fluid, inthe vicinity of the feed openings for the curable fluid. It wll
t her eby.be saf rd t urable material, ta.be fed intq t free
space bgtwééﬁ ?%g% ogggégggfip%ér§°oﬁ£§ O?%%kgfcpﬁgénghdg?héii%H@E er
periphery mifetderddrehobdinaht cantbeenubsianilcaldntsuppti edai inghene15
regi on of the passage openiqgg of the jacket tube. As already indlcated

above, the HNEHOTT ngPérfect O LA b& S Sirspor ted By tFFovPar ABRETHI aiet EReof
Lhe anchorfgig ngiud@ckel tHBeinhBAl JAALRRSES of MLpATIioHlar cubOWaLds the

20 borehol e inner wall, ereinin this context 1t proposed according
to a furtherrprieded red ehboditrent pelaphelhy jodckéte suphel v sdeonpfbsedhof

mut ual tel e pical ly,insertable jacket tube elenents having_thei| outer
geriph%?ieéhg%ﬁg%laﬁiggﬁs H%c?%%é?ﬂﬁl?+5%1?%et'%c %%gtﬁB%néﬁasaFPEntéa in
5 the bor ehatapiat eniar, Sgeh giacket: Howe@vel eae=sr iLhi@d € that the
curable material to be fed into the free space between the
outer periphery of the jacket tube and the inner periphery
of the borehole wall can be substantially supplied in the

15 region cf the passage openings of the jacket tube.

Ag already indicated above, the anchoring effect can be
supported by providing a diameter of the anchoxr-forming
jacket tube, that increases, in particular, towards the
20  borehole inner wall, wherein in this context it is proposed
according to a further preferred embodiment that the jacket
tube 1is comprised of mutually telescopically insertable
jacket tube elements having their outer peripheries or
diameters decreasing from the jacket tube end arranged in
25 the borehole interior. Such jacket tube elements which are
telescopically insertable into each other will not only
enhance or increase the anchoring effect in cooperation
with the curable fluid, but also render cumbersome
operating steps involved required Ffor the extension of a
30 Jacket tube in the event of large borehole lengths
superfluous on account of the mwmutually telescopically

insertable jacket tube elements.



tel escopically insertable into each other will not only enhance or

i ncrease the anchoring effect in cooperation wth the curable fluid, but

al so render cunbersonme operating steps involved required for the extension
of a 30 jacket tube in the event of |arge borehole I engths superfluous on
aeccount of the nutually telescopically Jinsertable jacket tube elenents. -
11 To ensure the proper positioning of %%e‘adjoining or mutually
insertable, telescopic jacket tube elenents, it is proposed according to a
further preferredsenpodinentpiditr thwsittelesoopi of acket tathe ielienents are
each fornedmﬁguSﬁ heir en gﬁﬁiogs W th coogeratin stops or stop surfaces.
Such stops of s?o%ysﬁP?gﬁ 81 h aliGi EPGRPeRaBPE Ehe FURE] GEMERCSof 1& d6fi ned
length of theopnedar sbeomngd ackes rhuhecdurdng d.ensi ogwsdgaaeﬂér thaldl y
extracting the anchor- form ng jacket tube and, hence, the obtal nment of
the 10 desfFired HHEHGIGHY o ackrdi ohithg effecintd nagedeeatb pfevent time

direct iznp ual. 0 at | S or _stop surfaces, ich, for
the t ré)nsﬁl&é%ii)%ng}g? g%g%&% g@gtrhf odr c se,srtagflrf%a%tfo r?FaF’E?phﬁ\V\g}fges'
boundary sudtatessexpendomg suhgt anhixaldaenoriml | yasocibe axkslrel the

borehole, it.is frovide according to a further preferred enbodi nent that
wedge- shapet  abttAent ShrfadBSingnclB8PhY BEutbBeargrESTWECKTERE ARCESSE t he

j acket tuberagge d@fQM@d%@nﬁﬁohh%gr%gj%%fﬁi&ﬁ@{qgg§r%%%£H§OLEQKQBCBBQQ 20

el ements. Such wedge-shaped abut ment’ surfaces ‘cause nt1 nuous
i ncrease of LO¥BING nshagHeat ftilet | endl, f beves, of theutaksld yncooperet | ngpest op

surfaces sugh that Js1anianeous, oL, ipact ke, stresses in the region of

the stops or stop surfaces wiTl “be”avordeds
In order to prevent the direct impact of mutually
cooperating stops or stop surfaces, which, for the
transmission of appropriate forces, at least partially have

15 Dboundary surfaces extending substantially normally to the
axis of the borehole, it is provided according to a further
preferred embodiment that wedge-shaped abutment surfaces
encloging acute angles with the axis of the jacket tube are
provided in the region of the ends of the jacket tube

20 elewents. Such wedge-shaped abutment surfaces cause the
continuocus increase of, for instance, frictional forces of
mutually cooperating stop surfaces such that instantaneous
or impact-like stresses in the region of the stops or stop
surfaces will be avoided.

25
For the reliable and adequate securement or fixation of the
anchor-forming jacket tube particularly in the end facing
the borehole interior, it is provided according to a
further preferred embodiment that the fixing elements are

30 comprised of at least one hook or the like, in particular
foldout hook, which projects from the outer periphery of
the jacket tube. Such hooks will penetrate into the

surrounding rock or soil wmaterial and, hence, provide



25 For the reliable and adequate securenent or fixation of the
anchor-form ng jacket tube particularly in the end facing the borehole
interior, it is provided according to a further preferred enbodi ment that
the fixing elements are 30 conprised of at |east one hook or the like, in
particul ar foldout hook, which projects fromthe outer periphery of the
j acket tube. Such hooks will penetrate iTito the surrounding rock or soil
mat eri al and, hence, provide 12 securenent upon tensioning of the jacket
tube. By ar7eMgieieelt heopivoenakesiof chetheoksckinh pabei cBlarrrengtihg hook
ends facin e hal.e i nteriqr he substanti al | aut omati c_energence
of the hoogk}csﬁ%/]\,i ?9%2 %éﬁeséedggy t:tq}lée CPEP t act) %a%?l¥ﬂ%afac?& e G’g?i ng
t ensi oni ng,ersds t hadchey addit | gralerane optrinaldy, expeasi vapreeeRanRRsNE for
bringing out or extracting the fixing or anchoring elenments will be ~
required. PHYSUIPoFPSERENS ChBEi riditef heeks iwils Fmeovrdededcdar dithg to
a further > 6] Lien ddi tiopal ._at Lng_el t IS

i nt rodugi b%@%ﬁ%%%hrg@%?&e%@oia%}?é% hgunbjga%ﬁ%%lqguggljl”?éngéé’t ﬁ§ ?g%n”aBPe and
proper i nt rastilicticm ofarslichpahonatddy t éxpahs ane heethgnebesedbr brihging
provi ded acgar dérng ttg a 'furthg_rF %nbodi ment that the additional anchoring
el ement  conpriYesTa-Gur deen Hifs terd WaGd G IHE Bt Enst @¢RERr VdEL Ofhi ch
gui de is arfaxngeta.in particular slidingly arranged, 20 along the inner
wal | of the jacket tube. In order to separately introduce a tensioning
force onto the device according to the invention by the additional

!gnchorf@e tﬂ9’sﬁ§pé§tpﬁﬂg'Q§9ﬂﬂﬁgﬂﬁ9'ggfégt? E%r%gﬁﬁgrovided according
) to a further preferred embodiment that an additional
anchoring element is introducible into the interior of the

jacket tube.

15 For the reliable and proper introcduction of such an
additional anchoring element, it isg provided according to a
further embodiment that the additional anchoring element
comprises a guide on its end facing the borehole interior,
which guide is arranged, in particular slidingly arranged,

20 along the inner wall of the jacket tube.

In order to separately introduce a tensioning force onto
the device according to the invention by the additional
anchorage too, it is provided according te a further
25 preferred embodiment that the additional anchorage 1is
comprised of a solid rod provided, in particular, with an
external profile. The improvement or enhancement of the
anchoring performance to be attained by the additional
anchorage, departing from a solid rod having a
30 substantially smooth surface, can be further enhanced by
using a solid rod having, for dinstance, a thread-like
external profile, in which case 1t is preferred to

additionally £i11 the hollow space of the jacket tube or



25 preferred enbodi nent that the additional anchorage is conprised of a
solid rod provided, in particular, with an external profile. The

i nprovenent or enhancenent of the anchoring performance to be attained by
the additional anchorage, departing froma solid rod having a 30
substantially snmooth surface, can be further enhanced by wusing a solid rod
having, for instance, a thread-like extetnal profile, in which case it is
preferred to additionally fill the holl ow space of the jacket tube or 13
anchor as aineady ewmdiTatetiabineicsocthatbde, apehariang tréf egtbhwirlihgbe
supported anﬁfincregitd gé the conbined action wth the profiled outer
surface. 5 Th-the dBntextof SPHRPEASTnFthe 18ACRGSERy BY f dete byousiiagd an
addi tional amehenagechi tnksppheyidedoacserdipgate . a further preferred
enbodi ment that the additional anchorage 1is fixable or anchorable to the

drill bit and/or, in the region of the guide, to the jacket tube inner

wal |, sq@ as;]0 t f nd reliable fixation t he_addi ti ona
anchorage i%&tﬁégaggﬁg%gFogﬁiﬁgmﬁg%ﬁééﬁlﬁﬂfeﬁﬂﬁPVf}%g 8%%?8EaPVquéP§e
bor ehol e Iengtb@dimdcpaﬂliaubabraggth gthmiig@baﬁﬁ@@ ogcgbgd@ﬂghQﬁ5fgrning
15 j acket tube having ﬁ di anmeter wi dening towards the borehole interior by
the stepw sety 2w oPhFhEELeel SERGFIEE dckeEt ke afidhbhPEalandchbptireaal |y

by providing t hexaddit icnalncekiofa9e . amAcEo! P ngly @rﬁis‘/ucngs‘,fgﬁgg gﬁ,ey 20

effect will be obtained with jacket tube el ements having
snoot h sur feeEsomhdf ethat gtfiglesanee tilne, jtakiehg tiulteo irmceown11 hessurabl e

fluid inptr ucdg into,_the free _space. .t,- between the outer dianeter of the
jacketi?ubgﬁéﬁg %$é§ %%?eﬁ%Fg PhNer Sagidele PO o UERL Sa3TRIShaY
anchorage in the anchor-forming +jacket tube even with

optionally large borehole lengths.

In particular, with a configuration of the anchor-forming
15 jacket tube having a diameter widening towards the borehole
interior by the stepwisely adjoining, telescopic jacket
tube elements, and optionally by providing the additional
anchorage, an accordingly high anchoring effect will be
obtained with Jjacket tube elements having substantially
20 smooth surfaces while, at the same time, taking into
account the curable fluid introduced into the free space
between the outer diameter of the jacket tube and the

borehole inner wall.

25 In the following, the invention will be explained in more
detail by way of exemplary embodiments schematically
illustrated in the accompanying drawing. Therein:

Fig. 1 depicts schematic side views of different steps in
the realization of the method according to the invention

30 using the device according to the invention, Fig. 1la
showing a first step of the drilling procedure according to
the invention, Fig. 1b showing an intermediate step of the

drilling procedure according to the invention, Fig. Llc



25 In the followng, the invention will be explained in nore detail by way
of exenpl ary enbodi nents schematically illustrated in the acconpanying
drawing. Therein: Fig. 1 depicts schematic side views of different steps in
the realization of the method according to the invention 30 using the

devi ce according to the invention, Fig. la showwng a first step of the
drilling procedure according to the invéntion, Fig. |b showing an
internediate step of the drilling procedure according to the invention,
Fig. |c 14 sistroimagthhe sstegp of @ completed bore, Fig. |xh showivdgqat hee step
of the tensioningFan anchor-form ng jacket tube after the introduction of

a curabl e nate?iaf, “BRd "ERF I "ShAW RPCh e B oF j#tkoluErRg after

addi tional @nehosege:, 8t Fbl. o2 QSCQTQSEép§§£é¥§a1§cﬁﬁaaﬁkg.ih%ugEagahgn of
a device according to the invention for carrying out the nethod o he
i nvention; Fig.s@psoh paktpdhcsegt donadniancealangedosegeée, of the region

[1l whigh, for instance in Fig,.lc, is indjicate 10 bet ween _adj Qi ni.n
telesco%ic %%%ke? %%b% %?E%%%?E%V%ig?cﬁeW%ééFS&ﬂéHﬁFF%tbaPtP5|as EVi6
through a deviseiimgcosdithg tinddiaidiverti onaduying he ivid odeechbancef a

curable material into the free space or annul ar space between the outer
peri phery of?% he'JHeke?t ube and the 15 inner periphery of the borehol e

val I Fig-ﬁﬁgjn3aQ§|AF%££§359n %Egﬁbir%#)éﬂaEnQBr Eg'é%afgﬁﬂgf dgpicts
a section through a devite accorglng to the T nvention during the
i ntroducti crepforanIaddivhbnal famchorsgendat ant leig nt eei, orif ihAgcated

o B AF S o A AP BIEL I 5 Qe B EMLPLHES 500! & dopi ot
R Fig. 4 is a schematic partial section through a device
according to the invention during the introduction of a
curable material into the free space or annular space
between the outer periphery of the jacket tube and the
15 inner periphery of the borehole wall;
Fig. 5, in an illustration similar to that of Fig. 4, again
depicts a section through a device accoxrding to the
invention during the introduction of an additional
anchorage into the interior of the anchor-forming jacket
20 tube; and
Fig. 6, on an enlarged scale, depicts schematic
- illustrations of fixing elements used to secure the anchor-
forming jacket tube, in particular, on the end facing the
interior of the borehole, Fig. 6a illustrating the state of
25 completely extracted or widened fixing elements and Fig. 6b
illustrating an intermediate position of the fixing

alements.

Fig. 1 depicts different steps in the production of a
30 borehole using a device, which is generally denoted by 1,
for the drilling, in particular percusggion drilling or
rotary percussion drilling, cof a hole 2 in soil or rock

material schematically indicated by 3.



illustrations of fixing elenents used to secure the anchor- form ng jacket
tube, in particular, on the end facing the interior of the borehole, Fig.
6a illustrating the state of 25 conpletely extracted or w dened fixing
elements and Fig. 6b illustrating an internediate position of the fixing
elements. Fig. 1 depicts different steps in the production of a 30
borehol e using a device, which is generafly denoted by 1, for the

drilling, in particular percussion drilling or rotary percussion drilling,
of a hole 2 in soil or rock material schematically indicated by 3. 15 1In
the illustration according to Fig. 1, a schematically indicated drill bit

4 is each Grfbv’i:@%dll\%lls@ﬁaltéoé’eta‘?@ﬁwﬂdlg pEPcUsisT velandy ofchatakically

per cussi ve . dr i i Il rod
assenbly, Whi \éh I'S giytnlgitle I gslﬁ]{&%{&% %Lﬁlﬁ&gridgeré?%ajflgér%
bor ehol e 2,pee3mm£auda)mrei/ermn¢@taﬁqbq»mg:um\wtrﬁdv@nemmaoydaz|cﬂ:lrlxbetn@1t 10 A

j acket tube, which is generally denoted by 7, follows on the end of the
drill bpt il#%ﬁﬁﬁf%ﬁ%yl?rgﬁﬁﬁﬁé Y%ﬂe?lgFl&ﬂtWﬁﬁbBFéﬁﬁg gﬁﬁ@}?? is

apparent t bat,Jdey b?CK?t3}Mb91§s'51%9”95'3§9 ofi A B£Hé§|H&y et rhacket tube
el ements telescopically arranged one within the other and 15 denoted in

t he Figure§NXﬂﬁH?1€9 and ex@aviegspect ¢ alentAs Sa Hained | dondofathd lcengtheof a
bor ehol e 2 qJHB %Uced as well as the length of the individual jacket
tube el enen any nunber differing fromthat 20 illustrated in
the Figures, of nutually telescopically insertable jacket tube el enents

can be grOV|ded Wiile Fig. laillustrates and indicates the beglnnlng of
: 1 A jacket tube,” which 1s generally denoted by 7 ollows

| upon the end of the drill bit 4 facing away £from the
interior of the borehole, wherein it is apparent that the
jacket tube 7 1is comprised cf a plurality of jacket tube
elements telescopically arranged one within the other and

15 denoted in the Figures by 8, $ and 10, respectively.

2gs a function of the length of a borehole 2 to be produced
as well as the length of the individual jacket tube
elements g8 to 10, any number differing £rom that
20 illustrated in the Figures, of mutually telescopically

ingertable jacket tube elements can be provided.

p—

While Fig. a illustrates and indicates the beginning of
the prcduction of a borehcle 2 and Fig. 1b an intermediate
25 step in the production of the borehole 2, the individual
jacket tube elementsg 8, 9, 10 in the illustration according
to Fig. le¢ are in their respectively extracted or
telescoped states such that Fig. ic indicates the completed
bore or completed borehole 2. Upon completion c¢f the
30 borehole 2, the drill rcd assembly 5 in a manner known per
se ig separated form the drill bit 4 and removed £from the
jacket tube 7 formed by the telescopic elements 8, 9 and 10

in the sense of arrow 11l.



the production of a borehole 2 and Fig. Ib an internediate 25 step in the
production of the borehole 2, the individual jacket tube elenents 8, 9, 10
inthe illustration according to Fig. Ic are in their respectively
extracted or telescoped states such that Fig, |c indicates the conpleted
bore or conpl eted borehole 2. Upon conpletion of the 30 borehole 2, the
drill rod assenbly 5 in a manner knowt pé&r ~se is separated formthe dril
bit 4 and renoved fromthe jacket tube 7 fornmed by the tel escopic el enents
8; 9 and 10 in the sense of arrow 11. 16 Subsequently, a curable fluid

i ke, for gﬁﬁsnce ﬁ%ectlon mortar is fed into the free space between

t he bor ehol Aot ehdl e2i AnerPhal floidndithe 6GFeinatancter i6fechacs

respective jaeket RHb%ealgm%Bf%ﬁ% gr@Qdmégcea%é@déegxkh§xﬁ$§%ﬂgg?Igrnore

detail belowwith reference to Fig. erein, prior
sol i di fi catbh@relefle heldten d wai r cluced! | nthe t heitfaree dipaeeel?, ofensheni ng

of the ganchor g ket be 7, whichis c nprlsed of jacket 10 t ube
el ement 3 8, préﬁﬂ%g Hh % %Iﬁ#ﬁﬁrgggaegﬁﬁoéfne t 2%y 19 hed&i ool abe

t ensi oni ng evgsnsisedendt neald yadébgditabed oy Widn apdrepphact ickg #he | acket

t ube elenent 10 or a respective anchor plate 14 is effected. To hIS end,

the jacket "t | Bragdi t‘i%nélhley Eeeat eddlidife aaddicon of tiee dEiblidbit 4
15 and/or(yhgggadé@%etlt ctign 8 %kgx%ghggatlgg ggonh%dlca_edt%|X|ng
e exp

el enents 15, which wl | ai ne |n nor e t'ai
securing tmmqhﬂﬁﬁﬁonmimg73®gkehetabd of, mmadh>mgmto&$kf%@w9@fsjéékéa mell

as ten on|n th 6 anc %’ j acket _tube or the individual

Ielescg ic é?e Iﬁ%b’%l ne%l%gdSIOQA%nﬁhﬁoll%%%t Fbper ePPRALBAL of DY he

/ J

anchor 7 camde&id of a tensioning means schematically indicated by 13
and contacting the jacket tube element 10 or a respective
anchor plate 14 is effected. To this end, the jacket tube 7
is additionally secured in the region of the drill bit 4

15 and/or on the ijacket tube section 8 via schematically

indicated fixing elements 15, which will be explained in

more detail by way of Fig. 6.

By securing the jacket tube 7 by the aid of the fixing
20 elements 15 as well as tensioning the anchor-forming jacket
tube 7, or the individual telescopic jacket tube elements
8, 2 and 10, the proper fixation of the anchor 7 can be
ensured. The step-like regions formed  between the
individual jacket tube elements 8, 9 and 10 in the sense of
25 an enlargement of the outer diameter of the jacket tube 7
in the direction towards the interior of the borehole
provide a reliable compaction of the curable fluid
introduced into the free space 12, so that a safe adhesion
between the outer periphery of the jacket tube 7, or the
30 individual jacket tube elements 8, 9 and .10, and the

borehole inner wall 2 will be obtained.



ensured. The step-like regions forned between the individual jacket tube
elements 8, 9 and 10 in the sense of 25 an enlargenent of the outer

di aneter of the jacket tube 7 in the direction towards the interior of the
borehole provide a reliable conpaction of the curable fluid introduced
into the free space 12, so that a safe adhesion between the outer

peri phery of the jacket tube 7, or the 3¢ individual jacket tube el enents
8, 9 and .10, and the borehole inner wall 2 will be obtained. - 17 |If the

anchor age prbvidedabyhdheganghorifieanbngrhackethbub@orhing Aok euf fhigeent,
it is, noreover, indicated in Fig. le that an additional anchorage
conprised of &° PaFt PEGEAFAERor oY 136, &I ¥0d 1BIigaFAtr 68uEed i Ao t he

interior oft8athen ackste e 7anWASFLLD. bR o esPest . ot dis nefgry ed
to the subsequent descridiion o?nFig. %. Eroﬁltﬁediﬁﬁgs%fafﬁgﬁlggégfg?ag to
Fig. 2, thePjatkkedtubeli? imdevieh morencledukygdapparenthe béhngriéonpricsed

of a 1Q pl l of tually telescopica i nsertabl e jacket tube
el enent § 8,g%gé#%¥ﬁ%F g#?% %hew%ﬁﬁﬁb?’pFﬁtth%ﬁiHGSQSSFH Tdenst 46y TEA In
the illustrasite acaesdingnt 0aEbgrigribheordrill s0d assenmbly denoted by 5,

which is used to activate the drill bit 4, is again visible. 15 In the
enlarged illustration according to Fig. 3, it is to be seen how adjoining

j acket tubepglenents;of,sesL : ' denot ed., by, _8_an in_Fig. 3,

each conprise stops lorusto%tgggf§€g§%§gngagxi§£“%és%bc%ﬁ%eﬁg?%F% Fﬁg%r end

20 regions 1o iprowide anateti nekserldy peppbirentof bhéngi ndbuwpdugdd of a
ectiopns 8 and 9. Wiile the stops 17

;ﬁhggggrbgrI%E%%ﬁﬁﬁghgﬁg@g%ﬁé%iybgefescoplcally insertable jacket tube
) elements 8, 9 and 10, with the anchor plate being again
denoted by 14. In the illustration according to Fig. 2, the
drill rod assembly denoted by 5, which is used to activate
the drill bit 4, is again visible.
15
In the enlarged illustration according to Fig. 3, it is to
be geen how adjoining jacket tube elements or sections,
which are denoted by 8 and 9 in Fig. 3, each comprise stops
or stop surfaces 17 and 18, respectively, in their end
20 regions to provide a defined end position of the
individual, neighboring telescopic jacket tube sections 8
and 9. While the stops 17 and 18 over a partial region of
their extensions extend substantially norxmally to the axis
of the jacket tube 7, or axis of the borehole to be
25 produced, which is schematically denoted by 19, additional
wedge-shaped stop or ramp surfaces 20, which enclose acute
angles with the jacket tube axis 19, are indicated to avoid
the abrupt or direct coliision of the stops 17 and 18 and,
hence, excessive stresses in these zones. The wedge-shaped
30  ramp or stop surfaces 20 provide an appropriate damping or
braking effect and, in addition, secure the adjoining

telescopic jacket tube elements 8 and 9 against extraction.



S

their extensions extend substantially normally to the axis of the jacket
tube 7, or axis of the borehole to be 25 produced, which is schematically
denoted by 19, additional wedge-shaped stop or ranp surfaces 20, which
encl ose acute angles with the jacket tube axis 19, are indicated to avoid
t he abrupt or direct collision of the stops 17 and 18 and, hence,
excessive stresses in these zones. The wetlge-shaped 30 ranp or stop
surfaces 20 provide an appropriate danping or braking effect and, in

addi tion, spesmethbe satje@iRiing i N&lASCORIG jacketaluber &l poent 5 8;and 9
agai nst extraction. 18 Fromthe schematic illustration according to Fig.
4, it is a%rﬁ}a%%ttﬁ&tatfupmprboch@n@%%howoﬁhéhﬁor@%ﬁqoﬁm@nﬁe@@*\f@i athe

drill rod a§§§”‘eﬂ é“&%éﬁmﬁ&'ﬁlg% asso?g%ggd%%q a0 tg%t'r%% oy of

the jacket tu e intro curable f Ui dACG the free
space 12 beimEenthhelnberebmlef|nherjmakthtabd theéoautee perrphery ieh t he

individ acket tube ele ts 8,.9 and 10, said supply duct 21 including
feed op n| % gle %%r%%i?ﬂgqpégpeﬁyF%e SUﬁEF*be?Pﬁﬁ%rﬂé% PFCTHE | &EKet

tube el ementsrénofe anthddr 10,41 t he weai ophef élfﬂ@efeggﬁ@ﬁ d\pa%%ag%he
openings 23. Furthernore, sealing elenents 24 and 25 are indicated

consecutlve4@d%%l@%@1fé@@kﬁﬁeduﬁg% 22emghi-gh &def$ nandn 1tannshd@ spaedyf or
feedi ng thejcuta V. h openlngs 2 rovi ded about
T "o TR e (B RRRE S ORI S Pl PGPS

t he perlpherles 0 vi dual |acke ube el effen |t
may be envisaged phaﬁ.phbelsupmlﬁy et § 2diet ntabéored@meltswa h ¢ henpassage
openinﬁs 23, of the jacket tube 7, or the individual jacket ‘tube sections

8, 9 a 8 1017 i se9irno Pt urte}ﬂq t P LY SopSFTFFI D2 ORRA LIESpedti-ve
sealing elpmeMis ddrand 20,1 mQr defefonenable they substantd akh¥icatea

consecutively to the feed openings 22, which define an
annular space for feeding the curable material wvia the
passage openings 23 provided about the peripheries of the

15 individual jacket tube elements 8, 9 and 10.

It may be envisaged that the supply duct 21, in accordance
with the passage openings 23 of the jacket tube 7, or the
individual jacket tube gections 8, 9 and 10, comprises a

20 plurality of feed openings 22 and respective sealing
elements 24 and 25 in order to enable the substantially
simultaneous f£illing of the free gpace 12 between the outer
periphery of the jacket tube 7 and the borehole inner wall
2 over the entire length of the jacket tube 7.

25
Alternatively, 1t 1is, for instance, possible to provide
feed openings 22 radially about the periphery of the supply
duct 212 each on the level of the regpective passage
openings 23 of the jacket tube 7, or individual jacket tube

30 elements 8, 9 and 10, such that the supply duct 21, after
the respective filling of partial regions of the free space
12, will be pulled out of the interior of the jacket tube 7

by an appropriate length in order to reach a pogition



simul taneous filling of the free space 12 between the outer periphery of
the jacket tube 7 and the borehole inner wall 2 over the entire | ength of
the jacket tube 7. 25 Alternatively, it is, for instance, possible to
provi de feed openings 22 radially about the periphery of the supply duct
21 each on the level of the respective passage openings 23 of the jacket
tube 7, or individual jacket tube 30 eteh®nts 8 9 and 10, such that the
supply duct 21, after the respective filling of partial regions of the
free space siBstahtliabeypuhl ediguheat wWhen muether ehskhe agkelinyubes7 by
an appropriate length in order to reach a position - 19 “subStantially in
al i gnnent \M"‘Pﬁ FOPEREY paRdabe &pénifige 23raand Lehdiebye epabide eslve vEdee

space 12 torbe]pgog L il lLed e 1 RLLONL.t.Q the final
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anot her 5 tenstbhénd lofid hénanctiored oimed byhd herpacketadaibes 7 winbkhebe
effected. F g.. 5 schematically iqgicaEes the introduction of an additional
anchorage 16°i7to the it erior2 st thet PRERRt PY 16 HEuBE ke bor Lk Vi daal

j acket tubebrsestiense8, 9 and 10, particularly after having filled the free
space 12 between the outer peripheries of the individual jacket tube
elenments 8, 9 and 10 and the borehole inner wall 2. 15 It is apparent that,

especially gn,the e i he, _1i. ior of the borehole, th

addi ti onal a%‘:;chor age%l%“gﬁé%ﬁl#s,enfdolrnéaﬁ{nés antgqee, fl&tﬁéﬁle X hr 6’% | 88
solid rod, addhpiésed guidewlgmenss 2itd otreable d:hiesubst antd abhyket
centra lid rod 16. For a nore 20 extensive anchorage

i ntraduction of .the s . 3
guringhphe Fgﬁ i niﬁﬁfoﬁngﬁglgBP?djﬁ&fEt tube sections 8, 9 and 10,

particularly after having filled the free space 12 between
the outer peripheries of the individual Jacket tube

elements 8, 9 and 10 and the borehole inner wall 2.

15 It is apparent that, especially on the end 26 facing the
interior of the borehole, the additional anchorage 15,
which 1is, for instance, formed by a profiled solid rod,
comprises guide elements 27 to enable the substantially
central introduction of the solid rod 16. For a more

20 extensive anchorage during the tensioning of the solid rod
l6, it 4is provided that either the end 26 is engaged or
coupled with the drill bit 4 or flap or hook elements,
which are schematically indicated at 28 in the region of
the guide 27, act against the extraction of the additional

25 anchoring zrod 16 in the sgense of arrow 29 during
tensioning, so that the anchoring effect will be enhanced

by said additional anchorage 16.

In order to further increase the anchoring performance, in
30 particular in cooperation with a profiled cuter surface of
the additional anchoring rod 16, even the annular or hollow
space of the jacket tube 7 can be filled with a curable

fluid upon introduction of the same.



16, it is provided that either the end 26 is engaged or coupled with the
drill bit 4 or flap or hook elenents, which are schematically indicated at
28 in the region of the guide 27, act against the extraction of the
additional 25 anchoring rod 16 in the sense of arrow 29 during tensioning,
so that the anchoring effect will be enhanced by said additional anchorage
16. In order to further increase the anéoring performance, in 30
particular in cooperation with a profiled outer surface of the additional
anchoring rod 16, even the annular or hollow space of the jacket tube 7
can be filled with a curable fluid upon introduction of the same. 20 Fig.
6 schemati cal¥y §1FcRePaELsaEiXi hylererehts fSxisedetomesbeuid thed &oket

tube 7 partj I : n ci interiar of the.borehol e
wherein it %%H§%%£¥g%?]%%%?€tﬁ%£§ ??@?%gf%V%%%n s°T5l§Fee%%n%?F%88 Spe
hook- shapediet@ment sof eatle dapable «of heingipi vet ed aboutran axhs: denet ed

by 31, _which are ngved into engagenent with the borehole inner_ wall
schenat Pcal Ty Vil CaFBE DY 28 Uuft Rg 1A 1R oREnd T - slspastt BOAMBAL St he

jacket tubesdch edhignsense gbianr eWidlecin a0 G | et é&%ddﬁga&&!ﬁg
fromthe internediate state represented in Fig. 6b, the state shown in
Fig. 6a is whedehadet ongrovi detcel ¢adreemmehording: The fdoviaigpled ements 15,

whi ch may rovi insertion elenment _.30.abo the periphery in an
accordingl3%E%f%%¢§%%égé§iﬁ%u%%dlﬁ%t n rgiﬂﬁﬁantE%§ F%FFQRPH gtﬁé'drill
bit 4, thusoensirion tdie, saie pachor i ngof7the anehgenber sk ngri-acket tube 7

such that no extraction of the anchor 7 fromthe bore 2 will be feasible
duri ngtPt s Slithsedbent VEehRePBni GHSF HIHY sERSE ofhe armdwrreddmdea state

denSifiCatibesté%&ﬁR?CHEPnFQQ.t'E%, the state shown in Fig. 6a isg
reached to provide reliable anchoring. The fixing elements

15, which may be provided on an insertion element 30 about

the periphery in an accordingly uniformly distributed

15  manner immediately following the drill bit 4, thus ensure

the safe anchoring of the anchor-forming jacket tube 7 such

that no extraction of the anchor 7 from the bore 2 will be

feasible during its subsequent tensioning in the sense of

arrow 11 and a densification or compacticn of the

20  surrounding soil and rock material will be provided via the

anchor 7 and the curable fluid present in the free sgpace

.

12,



20 surrounding soil and rock material wll be provided via the anchor 7
and the curable fluid present in the free space 12. - 21 Cl ai ms 1. A
met hod for drilling, in particular percussion drilling or rotary
percussion drilling, a hole (2) in soil or rock 5 material and for form ng
an anchoring in said hole, wherein a borehole (2) is forned by the
introduction of a drill bit (4) mounted®orm a drill rod assenbly (5) and a
j acket tube (7) is introduced into the borehole (2) during the drilling
procedure, wherein the drill rod assembhyi(®)sis separated 10 fromthe
drill bit (4) and renoved fromthe borehole (2) upon conpletion of the
borehole (2), characterized in that the jacket tube (7) is secured to the

bor ehol e wa] | h&yl yYal-01 4 heend. regi.oc i..n reha| .
Mnterior, Chat” aecran BoF) ar B SR Ea e B aa s Baratra b RN 1 e
out er peri pheer yobfiryhegracketi ctubbriandindhe ai hneée peni pheryconl the rbanehol e
wal | (2)., qﬂgtéhat tegs%onigg of the anchor-form.ng jack%F tube (7) is
effected priorcto the'fi hal SOFTaRei @8t Fonl ok 1PHe -BuFable tofFui #1236 A
met hod accoj didigetiolel abm 1s §Bﬁrﬁ@§tﬁgl ggd ifct-bhabica;ocpubable gfliuhd i
introduced into the free space (12) etween the outer periphery of the

j acket tube{’7)Mandtefe o fnetridek | phér §seembhy HéNetolce aal hckly ivde

passage 25 CPENLPUECENDEALLAEY, ehevEotBRofe LBIEYOLe! DR BELSS crlpve
curabl e fl uwxbdsided, t kheughnt haei Ardnilorrcdf ddwembly (5) is separated
10 from the drill bit (4) and removed from the borehole (2)
upon completion of the borehole (2), characterized in that
the jacket tube (7) is secured to the borehole wall
particularly in the end region facing the borehole
interior, that a curable fluid is fed into a free gpace
15 {12) between the outer periphery of the jacket tube and the
inner periphery of the borehole wall (2), and that
tensioning of the anchor-forming Jjacket tube (7) 1is
effected prior to the final solidification of the curable
fluid.
20
‘ 2. A method according to claim 1, characterized in that a
(. curaple fluid 1s introduced intc the free gpace (12)
between the outer periphery of the jacket tube (7) and the
inner periphery of the borehole wall (2) via passage
25 openings (23) provided about the periphery of the jacket
tube (7).

3. A method according to c¢laim 1 or 2, characterized in
that the curable fluid is fed through the interior of the
30  jacket tube (7) via a supply duct (21) introduced into the
interior of the jacket tube (7) and having supply duct feed
openings (22} provided in the region of the passage

openings (23) of the jacket tube (7).



30 jacket tube (7) via a supply duct (21) introduced into the interior of
the jacket tube (7) and having supply duct feed openings (22) provided in
the region of the passage openings (23) of the jacket tube (7). 22 4. A
met hod according to claim3, characterized in that sealing elenents (24,
25) for sealing the annular space fornmed between the outer periphery of
the supply duct (21) 5 and the inner periphery of the jacket tube (7) are
provided on the outer periphery of the supply duct (21) for the curable
ffuid, inthe vicinity of the feed openings (22) for the curable fluid. 10
5. A nethod according to any one of clains 1 to 4 characterized in that
the jacket 4ub® (B JBSFEREANT0 Ehavedal cut eflarafeest 2fRcridasiAgtor

wi deni ng t S+t h ol g, 4 nt ekiyor I ts i ri y. 15
6. A ot noG Sucarhi 88 T Sl al b b Ghar anver el T that Che T Rokeb cabe
(7) is conprawed! dfemrreial Let eliestopiecalpheryi rsfertlabl sugaickedudiubez1)
elements (8, 9, .10). form ng step- like regions (17) on,the outer periphery.
20T A e O e BTy Hor ST Re® of Tt ot Hetd bt bieS (bhar St r e DEden
that an addid i enal @ancher @Qibh@kg Sof | @weodg@%glj/ntcwctthe(izm erdr phet he
anchor-formng jacket tube (7). 25 8. A nethod according to claim?7,
charact eri 7841 & hatUide laddite oWariaaEkordgetas)fers quiateid:dh the)inner

peri phery fﬂ}téﬁ%j%ﬁg%?l%;%Eh g), particularly on its end facing the

borehol e interior. met’hod according to claim?7 or 8, characterized
in that the additional anchorage (16) is fixed or anchored to the dril

bit (4) and/or, in the region of the guidance, to
R ( 2@ 5. A metgod ccorging 8 any one of c¢laims 1 to 4,

& characterized in that the jacket tube (7) is designed to
have an outer diameter increasing or widening towards the

borehole interior at least on its outer periphery.

15 6. A method according to claim 5, characterized in that the
jacket tube (7} 1g compriged of mutually telegscopically
insertable jacket tube elements (8, 9, 10) forming step-

like regions (17} on the outer periphery.

20 7. A method according to any one of c¢laims 1 to 6,

characterized in that an additional anchorage (16) 1is
Lo introduced into the interior of the anchor-forming jacket
tube (7).

25 8. A method according to claim 7, characterized in that the
additional anchorage (16) is guided on the inner periphery
of the jacket tube (7), particularly cn its end facing the

borehole interior.

30 9. A method according to claim 7 or 8, characterized in
that the additional anchorage (16) is fixed or anchored to
the drill bit (4) and/or, in the region of the guidance, to

the jacket tube inner wall.



—

the jacket tube inner wall. 23 10. A nethod according to claim7, 8 or 9,
characterized in that the interior of the jacket tube (7) is filled with a
curable fluid after the introduction of said additional 5 anchorage (16).
11. A device for drilling, in particular percussion drilling or rotary
percussion drilling, a hole (2) in soil or rock material and for formng
an anchoring, wherein a 10 borehole (2) 43 forned by the introduction of a
drill bit (4) and a jacket tube (7) is introduced into the borehole (2)
during the drilling procedure, wherein the drill rod assenbly (5) is
separated fromthe drill bit (4) and renoved fromthe borehole (2) upon
conpl eti on Bt thé"AB ¥orafoPelidy, tenaratter i z8dOFn?t haberheta#ER8F- £8r mi ng

jacket tube7) eRei §5:RILRNSSY dise foropd WetBea Bl ural idy 1 o f)s’z\@?age
openings (23) for feeding a curable terral I1nto a free space (12

bet ween t hecwtatlere pérlivplder £ oErt Hehe | acketdwhie ofi7)o@ndatile addeciperilphery
of the Qorehole 20 maLL {2), that a tensioning neans (13, 14) for the
anchor (7)§n?QPkﬁ§?i % ’ar an anchor pl ate and a screw capable of being
screwed onto the jacket tube, is fixable to the jacket tube end projecting
out of the borehole (2), and that anchoring or fixing elenents (15) for
anchoring the 25%j agRBLCEub&ECOE7) A lHa1SSur risundpagt boi biol ePRRABESRAN (2)
are providegd,. icula i j regi facing the.drill
Bit. 12 AN T U PELESLD bR ACTEh WL F0ate  FEl "m0 TPk
curabl e fl uid reckeedals® alhrangh fbke fiorerior anf athecrjacketwiaheid 7x vi a

2 oupbly dyct, SRR L8 oduced Lnte fhe., L rlon ok Lhe dacket, Lppen(p) and
h (4) and a jacket tube (7) ig introduced into the borehole
(2) during the drilling procedure, wherein the drill rod
assembly (5) ig geparated from the drill bit {(4) and
removed from the borehole (2) upon completion of the
15 borehole (2}, characterized in that the anchor-£forming
jacket tube (7) on its periphery is formed with a plurality
of passage openings (23} for feeding a curable material
into a free space (12) between the outer periphery of the
jacket tube (7) and the inner periphery of the borehole
20 wall (2), that a tensioning means (132, 14) for the anchor
(7), in particular an anchor plate and a screw capable of
being screwed onto the jacket tube, is £fixable to the
jacket tube end projecting out of the borehole (2), and
that anchoring or fixing elements (15) for anchoring the
25 Jjacket tube (7) to the surrounding borehole inner wall (2)
are provided, particularly in the Jjacket tube end region

facing the drill hit.

12. A device according to claim 11, characterized in that
30 the curable fiuid is feedable through the interior of the
jacket tube (7) via a supply duct (21) introduced into the
interior of the jacket tube (7) and having supply duct feed



24 openings (22) provided in the region of the passage openings (23) of
the jacket tube. 13. A device according to claim 12, characterized in that
5 sealing elenents (24, 25) for sealing the annular space between the
outer periphery of the supply duct (21) and the inner periphery of the

j acket tube (7) are provided on the outer periphery of the supply duct
(21) for the curable fluid, in the vici®fity of the feed openings (22) for
the 10 curable fluid. 14. A device according to claim11l, 12 or 13,
characteri zggenimgs hat2the packetiefiuben(7ihés eegpbhsedrof AWt ughk¥age
telescopicallg inser%able acket tube elenments (8, 9, 10) 15 having their
outer peri pHTFESTDr L47 AnRt eF e derrEaSi WgP¥rom the jacket tube end
arranged in the borehole interior. 15. A device according to claim 14,
characterized in that the tel escopic jacket tube elenents (8, 9, 10) are
each 20 fokhedri detvhgier cengudEgionse weihisodper atiawpstopszot Stophat
surfaces ( . A_devi accqording to claim14 or 15, characterized
in tha mé%ﬁ%ﬁg pégege&tﬁenfS%Ur%géesggﬁofe@&ﬁﬁgéiﬁBeaEUr%ﬂjﬁﬁ SRGFEs
with the axiestwfer hehd askeir tpbei grerprori ded iRpbhe ragton20f Lhe epds of

the jacket tube elenents (8, 9, 10). 17. A device according to any one of
clainms 11 td716° PeRaphetérPZellpnierbett fabl xihg arenenesi¢ad)onr 8hso
conprised qf,al. | gast ~oae. t ke, si,A.parddcul old K,
whi ch projeé%s:§r§n1tﬁe@gztggkpg%?pE§¥§h§? d%ﬁg jg% etfgﬁbéﬂ¥%)8g%%ﬁg%8. A
devi ce accoildiity tonamyeone ofnitliai of thet E<ld opbatagter(zzed fdr t bag an

addi ti %al ancl olrei n@lﬂc‘?.”ent (16)

14. A device according to claim 11, 12 or 13, characterized
in that the jacket tube (7) is comprised of mutually
telescopically insertable jacket tube elements (8, 9, 10)
15  having their outer peripheries or diameters decreasing from

the jacket tube end arranged in the borehole interior.

15. A device according to claim 14, characterized in that
the telescopic jacket tube elements (8, 9, 10} are each
20 formed in their end regions with cooperating stops or stop

surfaceg {17, 18).

1l6. A device according to claim 14 or 15, characterized in
that wedge-shaped abutment surfaces (20) enclosing acute
25 angles with the axis of the jacket tube are provided in the

region of the ends of the jacket tube elements (8, 9, 10).

17. A device according to any one of claims 11 to 16,
characterized 1in that the fixing elements (15) are
30 comprised of at least one hook or the like, in particular
foldout hook, which projects from the outer pexriphery of

the jacket tube (7).



is introducible into the interior of the jacket tube (7). 5 19. A device
according to claim 18, characterized in that the additional anchoring

el enent (16) conprises a guide (27) particularly on its end facing the
borehol e interior, which guide is arranged, in particular slidingly
arranged, along the inner wall of the jacket tube (7). 10 20. A device
according to claim 18 or 19, characterized fn that the additional
anchorage (16) is conprised of a solid rod provided, in particular, with
ah ext er nal 1pr ofd | deviBe2lacdodévnge taccandi nghd oo€l aiTafs 19 0£020,7,

characteriz n.that the a i tional chora e is fixable or
anchor abl e ?Hafﬁ Lar PPt (33‘3‘“%”13(}7l o< :f'hl(f’lﬂ%lr@@f:éﬁréﬁg erherguitdel @7) ,

to the jacket itubeotinper1walihtb7the interior of the jacket tube (7).

5 18, A device according to claim 18, characterized in that
the additional anchoring element (16) comprises a guide
{(27) particularly on its end facing the borehole interior,
which guide is arranged, in particular slidingly arranged,
along the inner wall of the jacket tube (7).

10

20. A device according to claim 18 or 19, characterized in
that the additional anchorage (16} is comprised of a solid

rod provided, in particular, with an external profile.

15 21. A device according to claim 18, 19 or 20, characteriged
in that the additional anchorage (16) is fixable or
anchorable to the drill bit (4) and/or, in the region of

the guide (27), to the jacket tube inner wall (7).



